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LIST OF ACRONYMS 

°F degrees Fahrenheit 

2ADNT 2-amino-4,6-dinitrotoluene 

4ADNT 4-amino-2,6-dinitrotoluene 

ACE Army Corp of Engineers 

ACH Air changes per hour 

AET Apparent Effects Threshold 

Ah aryl hydrocarbon 

ALM Adult Lead Model 

amsl above mean sea level 

APE Ammunition Peculiar Equipment 

ARAR Applicable or Relevant and Appropriate Requirement 

ATSDR Agency for Toxic Substances and Disease Registry 

AUF area use factor 

AVS acid volatile sulfide 

AWQC Ambient Water Quality Criteria 

B&R Environmental Brown and Root Environmental 

BAF Bioaccumulation Factor 

BERA Baseline Ecological Risk Assessment 

bgs below ground surface 

brp below reference point 

CA EPA California Environmental Protection Agency 

CDI Chronic Daily Intake 

CEC cation exchange capacity 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CLEAN Comprehensive Long-Term Environmental Action Navy 

Cm/s centimeters per second 

CMS Corrective Measures Study 

COC Chemicals of Concern 

COPC Chemicals of Potential Concern 

CSFs Cancer Slope Factors 

CSM Conceptual Site Model 

CTE Central Tendency Exposure 

CTO Contract Task Order 

DCA dichloroethane 
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DCE dichloroethene 

DI deionized 

DO dissolved oxygen 

DPT Direct push technology 

EcoSSL Ecological Soil Screening Level 

EDQL Environmental Data Quality Level 

EEQ Ecological Effect Quotient 

EMR Environmental Monitoring Reports 

EP Extraction Procedure 

EPC Exposure Point Concentration 

EPD Environmental Protection Department 

ERA Ecological Risk Assessment 

ESL Ecological Screening Level 

EU Exposure Unit 

FOL Field Operations Leader 

FTMR Field Task Modification Report 

gpm gallons per minute 

ha hectares 

HASP Health and Safety Plan 

HBX high blast explosive 

HEAST Health Effects Assessment Summary Tables 

Hg mercury 

HHRA Human Health Risk Assessment 

HI Hazard Index 

HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 

HQ Hazard Quotient 

HSA Hollow Stem Auger 

IA Installation Assessment 

IAC Indiana Administrative Code 

ICR Incremental Cancer Risk 

ID Inside diameter 

IDEM Indiana Department of Environmental Management 

IDW investigation-derived waste 

IEUBK Integrated Exposure Uptake Biokinetic 

ILCR Incremental lifetime cancer risk 

IRIS Integrated Risk Information System 
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Kd soil water partition coefficient 

Kh horizontal hydraulic conductivity 

Koc organic matter water partition coefficient 

LEL lower exposure limit 

LOAEL Lowest Observed Adverse Effects Level 

LOEC Lowest Observed Effects Concentration 

MATC Maximum Acceptable Toxicant Concentration 

MCL Maximum Contaminant Level 

MEQ milliequivalent 

mg/kg milligrams per kilogram 

mg/L milligrams per liter 

mL milliliter 

MRL minimum risk level 

MS matrix spike   

MSD matrix spike duplicate 

NAD27 1927 North American Datum 

NAD83 1983 North American Vertical Datum 

NAVD88 1988 North American Vertical Datum   

NAVFACEFDSOUTH Naval Facilities Engineering Field Division South 

NCEA National Center for Environmental Assessment 

NECC nutrient and energy cycling check value 

NEESA Naval Energy and Environmental Support Agency 

ng/kg nanogram per kilogram 

NOAA National Oceanic and Atmospheric Administration 

NOAEL No Observable Adverse Effects Level 

NOEC No Observed Effects Concentration 

NSWC Naval Surface Warfare Center 

NTU nephelometric turbidity unit 

NSWC Naval Surface Warfare Center 

OD outside diameter 

OPPTS Office of Prevention, Pesticides, and Toxic Substances 

ORD Office of Research and Development 

ORNL Oak Ridge National Laboratory 

ORP oxidation-reduction potential 

OSWER Office of Solid Waste and Emergency Response 

PAH polycyclic aromatic hydrocarbon 
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PAHs Polycyclic Aromatic Hydrocarbons 

PCA tetrachloroethane 

PCB polychlorinated biphenyl 

PEC Probable Effects Concentration 

PEF Particulate Emission Factor 

PID photoionization detector 

Plz Lower Pennsylvanian water-bearing zone 

Pmz Pennsylvanian middle water-bearing zone 

PPE personal protective equipment 

Ppm parts per million 

PPRTV Provisional Peer Reviewed Toxicity Value 

PRG Preliminary Remediation Goal 

Puz Upper Pennsylvanian water-bearing zone 

PVC polyvinyl chloride 

QA/QC Quality Assurance/Quality Control 

QAPP Quality Assurance Project Plan 

RAGS Risk Assessment Guidance for Superfund 

RBCs Risk-Based Concentrations 

RBTL Risk-Based Target Level 

RCRA Resource Conservation and Recovery Act 

RD reductive chlorination 

RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine 

RfDs Reference Doses 

RFI RCRA Facility Investigation 

RISC Risk Integrated System of Closure 

RME Reasonable Maximum Exposure 

RPD relative percent difference 

RQD Rock Quality Designation 

SCV secondary chronic value 

SDWA Safe Drinking Water Act 

SEL   Severe Effects Level 

SEM simultaneously extracted metal 

SERA Screening Ecological Risk Assessment 

SIM selected ion monitoring 

SMDP scientific management decision point 

SOP standard operating procedure 
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SQG Soil Quality Guideline 

SRA screening risk assessment 

SSLs Soil Screening Levels 

S.U. standard Units 

SV screening value 

SVOCs Semivolatile Organic Compounds 

SWMU Solid Waste Management Unit 

TBC To be considered 

TCA trichloroethane 

TCDD tetrachlorodibenzo-p-dioxin 

TCE trichloroethylene 

TCMS Turkey Creek mainstream 

TEC Threshold Effects Concentration 

TEL Threshold Effects Level 

TEQs Toxic Equivalency Concentrations 

TNT 2,4,6-trinitrotoluene 

TOC Total organic carbon 

TOM Task Order Manager 

TRV Toxicity Reference Value 

TRW Technical Review Workgroup 

TtNUS Tetra Tech NUS, Inc. 

μm micrometer 

U.S. EPA U.S. Environmental Protection Agency 

UCL Upper 95 Percent Confidence Limit 

μg/dL microgram per deciliter 

μg/kg microgram per kilogram 

μg/L microgram per liter 

μmo/g micromoles per gram 

USACE United States Army Corp of Engineers 

USCS Unified Soil Classification System 

UTL upper tolerance limit 

VDEQ Virginia Department of Environmental Quality 

VF volatilization factor 

VOC volatile organic compound 

VOCs Volatile Organic Compounds 

WES Waterways Experiment Station 
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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) 16, Cast High Explosives Fill/B146 Incinerator, 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).  This RFI was initiated under Contract Task Order (CTO) 0343, Comprehensive 

Long-Term Environmental Action Navy (CLEAN) III, Contract Number N62467-94-D-0888 and was 

completed under CTO F277. 

 

PURPOSE OF RFI REPORT 

The report summarizes RFI fieldwork (Rounds 1, 2, and 3) conducted from February 2003 through 

January 2004, describes the nature and extent of contamination, presents a conceptual site model (CSM) 

of contamination transport and attenuation, and the results of baseline human health and ecological risk 

assessments.  Recommendations for future actions are provided.  The initial SWMU 16 RFI fieldwork 

(Round 1) was conducted in accordance with the Approved Quality Assurance Project Plan (QAPP) for 

Mine Fill A (SWMU 12), Mine Fill B (SWMU 13), Cast High Explosives Fill/B146 Incinerator (SWMU 16), 

and Pyrotechnic Test Area (SWMU 19) RFI (TtNUS, 2003a).   

 

SWMU 16 Round 1 fieldwork was conducted from February through May 2003.  The results of the 

Round 1 sampling indicated that further sampling would be required to delineate contamination; therefore, 

an addendum to the approved QAPP (TtNUS, 2003a) was developed to conduct a second round of 

sampling at SWMU 16 (QAPP Addendum No. 1) (TtNUS, 2003b).   

 

The second round of SWMU 16 RFI fieldwork was conducted from October 2003 through January 2004 

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

delineate contamination.  As a result, a second addendum to the QAPP [QAPP Addendum No. 2, 

(TtNUS, 2004)] was developed to conduct a third round of sampling, which was completed in the period 

July through November 2004.  The third round of sampling was conducted July through November, 2004. 

 

Rounds 1, 2, and 3 RFI fieldwork and the development of the baseline human health and ecological risk 

assessments were conducted in accordance with the approved QAPP (TtNUS, 2003a) and the approved 

QAPP Addenda Nos. 1 and 2 (TtNUS, 2003b and 2004). 
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SWMU 16 DESCRIPTION 

SWMU 16, which is approximately 16 acres in size, is located in the north-central portion of NSWC Crane 

within the Boggs and Turkey Creek Drainage Basin, which is one of the 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.   

 

Most of SWMU 16 is covered with buildings and gravel parking lots, and most grassy areas are located 

southeast of Building 146.  Building 146, which has an area of approximately two-thirds acre, was an 

explosives fill and pressure washout facility and included three oil-fired, rotary kiln incinerators with fuel 

storage tanks.  SMWU 16 is intermittently active and is used for renovation and rework and breakdown of 

munitions and is sometimes used for ammunition demilitarization operations.  Although current operations 

are known, it is likely that unknown operations once occurred at this site because of its age.  Prior to 

1978, outfalls from sumps located north, east, and west of Building 146 discharged to swales that 

ultimately transported explosives to Boggs Creek via Turkey Creek.  These sumps are now welded shut. 

 

The Cast High Explosives Fill/B146 Incinerator consisted of the existing Building 146, an explosive fill and 

pressure washout facility, and the former oil-fired, rotary kiln incinerators system, which included three 

incinerators and fuel oil storage tanks.  During incinerator operation, incinerator ash and slag residue 

were stored in waste piles adjacent to the incinerator.  The incinerators were closed in the early 1990s, 

and the waste ash piles were removed along with some obviously contaminated soil. 

 

Site operations also included cast loading [melt pouring of 2,4,6-trinitrotoluene (TNT), 

hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX), and high blast explosive (HBX)] explosives into projectiles, 

demilitarization and incineration of ammunitions (small caliber ammunition, shotgun shells, fuses, 

detonators, boosters, tracers, flare candles, and smoke flares), and high-pressure washout.  Steamout of 

Army ammunition and rockets containing TNT and Composition B was reportedly conducted between 

1954 and 1956 (Halliburton NUS, 1992).   

 

In 1995, a voluntary interim measure (VIM) was conducted at SWMU 16.  The objectives of the interim 

measure were to sample, remove, and dispose of sludge contaminated with lead and trichloroethylene 

(TCE) from the east and west sumps, respectively; remove three aboveground storage tanks and 

associated fuel oil-contaminated soils; clean the sumps; excavate and remove the slag/ash piles; sample 

the remaining soils; backfill the excavations; and restore the site.  During the 1995 interim measure, it 

was discovered that high levels of TCE were entering the east and west sumps through the inlet piping.   
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From 1996 to 1998, additional VIMs were conducted at SWMU 16.  The objective of the 1996 to 1998 

interim measures were to sample and treat the water that had drained into the east and west sumps 

because this water had elevated levels of TCE; conduct additional soil sampling; repair broken sewer 

lines; reroute Building 146 roof drains away from the sumps; grout Building 146 floor drains; install sump 

pumps and new piping from the sumps to the sanitary sewers; and dispose of polychlorinated biphenyl 

(PCB)-contaminated soil.  PCB contamination was discovered during rerouting of some drain lines when 

trenches were dug through the asphalt cover.  The soil/asphalt mixture sample results showed low 

concentrations of PCBs.  The PCB-contaminated soil (approximately 43 tons) was disposed at an off-site 

facility (MK, 1999) in April 1998. 

 

PHASE III RFI PROGRAM 

The most recent investigation (conducted in 2003 and 2004), which is the subject of this report, was a 

Phase III RFI.  RFI fieldwork was conducted from February through May 2003 (Round 1), October 2003 

through January 2004 (Round 2), and July through November 2004 (Round 3).  The environmental media 

sampled included groundwater, surface and subsurface soil, surface water, seeps, and sediment.  The 

objectives of this investigation were to: 

 

• Establish the nature and extent of contamination. 

• Develop information necessary to evaluate human health risks through a baseline risk assessment. 

• Develop information necessary to estimate risks to the environment through a screening level 

ecological risk assessment (SERA). 

 

FIELD AND ANALYTICAL PROGRAM 

During Round 1, the analytical program included explosives, herbicides, metals, volatile organic 

compounds (VOCs), semivolatile organic compounds (SVOCs), and polycyclic aromatic hydrocarbons 

(PAHs).  The surface water samples were analyzed for various combinations of energetic compounds, 

total and dissolved metals, miscellaneous parameters, VOCs, water quality parameters (e.g., temperature 

and pH), and miscellaneous inorganic parameters.  After Round 1 sampling, the analyte list was limited to 

metals and VOCs because, for chemicals in other analytical fractions, few detections were observed.  

The subsequent sampling rounds (Rounds 2 and 3) were designed to delineate the extent of VOCs 

underlying Building 146 and along the drain line to the sump and the extent of metals contamination in 

soil and in the area where the ash piles existed. 

 

Six new monitoring wells were installed and sampled as part of the Round 1 fieldwork.  Results from 

Round 1 groundwater sampling indicated that additional monitoring wells were required to fully delineate 
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groundwater contamination; therefore, Round 2 included the addition of 12 new monitoring wells.  Upon 

completion of the Round 2 sampling, it was concluded that further delineation of groundwater 

contamination was required; therefore, three new monitoring wells were installed and sampled as part of 

the Round 3 fieldwork. 

 

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

determine the extent of VOC and explosives contamination.  Depending on the sampling round, 

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

and dissolved metals, miscellaneous inorganic parameters, SVOCs, VOCs, and water quality parameters.  

The analyte list was shortened over time to reflect what were believed to be the true site-related 

contaminants. 

 

CONCEPTUAL SITE MODEL 

Past operations at SWMU 16 have resulted in the release of explosives residue (primarily RDX and HMX) 

and chlorinated VOCs to surface and subsurface soils surrounding Building 146 and the three sumps 

located north, east, and west of Building 146.  Current releases of contaminants are limited or nonexistent 

at SWMU 16 because operations have changed and/or control measures have been instituted to 

eliminate releases. 

 

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

extent HMX and TNT degradation products) and chlorinated VOCs [primarily TCE and 

1,1,2-trichloroethane (1,1,2-TCA), and their degradation products).  Nearly all of the groundwater in the 

uppermost bedrock is flowing laterally toward the upper 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) in groundwater are degrading as evidenced by the presence of 

degradation products.  Some of the explosives contaminants (mainly RDX and HMX), TCE, and 

cis-1,2-dicchlorothene (cis-1,2-DCE) are reaching the gullies on the northwestern side of the site, which is 

a tributary of Turkey Creek.  Low to moderate concentrations of RDX, HMX, and TCE have reached the 

middle aquifer groundwater monitoring wells.  The siltstone and shale layers between the upper and 

middle water-bearing zones are a partially effective aquitard and prevent much of the shallow 

groundwater and contaminants from reaching the intermediate groundwater system in the ridge.  No 

explosive compounds and minor concentrations of VOCs have been detected in the lower Pennsylvanian 

water-bearing zone and the valley bottom wells.  The siltstone and shale layers between the middle and 
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lower water-bearing zones are an effective aquitard and prevent most shallow groundwater and 

contaminants from reaching the deeper groundwater system beneath the ridge. 

 

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

on the northwestern and southeastern sides of the ridge.  Low to moderate concentrations of explosives 

and VOCs were detected primarily in the gullies leading down the northwestern side of the ridge.  Turkey 

Creek is the recipient of all waters (surface or subsurface) that flow away from SWMU 16 and the ridge 

containing SWMU 16.  Metals and HMX contained in runoff water from SWMU 16 are causing minor 

impacts to Turkey Creek.   

 

HUMAN HEALTH RISK ASSESSMENT  

The human receptors evaluated for SWMU 16 were the construction worker, maintenance worker, 

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

Human exposure pathways evaluated for SWMU 16 were surface soil, subsurface soil, groundwater, 

surface water, and sediment.  The human health risk assessment was developed in accordance with the 

protocol described in the approved QAPP (TtNUS, 2003a). 

 

ECOLOGICAL RISK  

A screening ecological risk assessment (SERA) was performed for SWMU 16.  The SERA was conducted 

in accordance with the protocol discussed in the original QAPP with modifications made to reflect 

discussion with the United States Environmental Protection Agency (U.S. EPA) (September 2004) 

regarding comments on other ecological risk assessments for NSWC Crane SWMUs.  The ecological 

receptors evaluated in the screening assessment included: 

 

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

invertebrates in soil and sediment, and aquatic organisms).  

 

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

invertebrates). 

 

The list of chemicals initially selected as ecological chemicals of potential concern (COPCs) were further 

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

of alternate toxicity information (based on soil invertebrates and plants) for the initial COPCs was 

conducted, maximum and average concentrations were compared to the alternate toxicity information, as 

appropriate.   
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CONCLUSIONS 

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

support the development of baseline human health and screening level ecological risk assessments for 

SWMU 16.  Upon evaluation of the data obtained during this investigation, the operational history, and the 

development of the baseline human health and screening level ecological risk assessments for 

SWMU 16, the following conclusions were reached: 

 

Human Health Risk Assessment 

• For surface soil, subsurface soil, sediment, and surface water, the SWMU 16 incremental lifetime 

cancer risks (ILCRs) for all human receptor exposure pathways were estimated to be within, or less 

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

health risk for surface soil, subsurface soil, sediment, and surface water is acceptable for all human 

receptor exposure pathways. 

 

• For groundwater: 

 

- For the current/future occupational worker, the ILCRs from ingestion of groundwater were 

estimated to exceed the range of 10-6 to 10-4 established by the U.S. EPA for TCE and vinyl 

chloride; therefore, the risk is unacceptable for the current/future occupational worker.   

 

- For the future child recreational user, the ILCRs from ingestion of groundwater were estimated to 

exceed the range of 10-6 to 10-4 established by the U.S. EPA for TCE; therefore, the risk is 

unacceptable for the future child recreational user.  

 

- For the future lifelong recreational user, the ILCRs from ingestion of groundwater were estimated 

to exceed the range of 10-6 to 10-4 established by the U.S. EPA for TCE; therefore, the risk is 

unacceptable for the future lifelong recreational user.   

 

- For the future child resident receptor and potable use of groundwater, the ILCRs were estimated 

to exceed the range of 10-6 to 10-4 established by the U.S. EPA and/or the HIs were estimated to 

exceeded unity (1.0) for carbon tetrachloride, tetrachloroethene, TCE, vinyl chloride, iron, 

vanadium, 2-amino-4,6-dinitrotoluene, and 4-amino-2,6-dinitrotoluene; therefore, the risk is 

unacceptable for the future child resident.   
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- Based on the results of the human health risk assessment, cis-1,2-DCE, carbon tetrachloride, 

tetrachloroethene, TCE, vinyl chloride, iron, vanadium, 2-amino-4,6-dinitrotoluene, and 4-amino-

2,6-dinitrotoluene in groundwater will be retained for further evaluation during a Corrective 

Measures Study (CMS). 

 

Ecological Risk Assessment  

• For plants and invertebrates, ecological risk was determined to be unacceptable for direct contact by 

terrestrial vegetation and ingestion of surface soil and food by soil invertebrates from exposure to 

antimony, copper, lead, and zinc. 

 

• Additionally, for mammals and birds, ecological risk was determined to be unacceptable for incidental 

surface soil ingestion and ingestion of food by insectivorous birds from exposure to lead and zinc.   

 

• Based on the results of the SERA, antimony, copper, lead, and zinc in surface soil are retained for 

further evaluation during a CMS. 

 

Table ES-1 contains a summary of SWMU 16 receptor-specific human risks and hazards, ecological 

risks, critical pathways and chemicals of concern (COCs), and, where necessary, recommendations for 

further actions. 

 

OTHER RECOMMENDATIONS 

Based on the results of this RFI and review by U.S.EPA Region V, the following additional 

recommendations are presented for the CMS process: 

 

• The RFI indicated that TCE concentrations are not less than human health screening values for 

surface and subsurface soil at the westernmost RFI sampling locations; therefore TCE contamination 

is not completely bounded toward the west.  In all other directions TCE contamination in soil is 

reasonably well bounded laterally and vertically, with the exception of a few locations in the deepest 

interval that were not less than the human health screening value.  Because bedrock was 

encountered in some of the deepest sampling depths, which prevented sample collection at those 

depths, there is little doubt that the soil VOC contamination has migrated into the bedrock.  As a 

result, U.S.EPA Region V has requested that the Navy conduct further evaluation to delineate TCE 

contamination of soils and determine the presence of accumulated DNAPL in bedrock.  The Navy will 

address further delineation of TCE contamination of soils and the presence of accumulated DNAPL in 

the CMS stage. 
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• RFI sampling determined that the North Sump is releasing RDX.  At the present time, the source of 

the RDX contamination is unknown.  The Navy will conduct smoke tests in the CMS phase to 

determine the source of RDX at the North Sump. 

 



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3

Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)

Lead 
Exposure(1)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Surface Soil 2E-06 0.02 N/A NFA
Surface Water - Gullies 2E-08 0.004 N/A NFA
Surface Water - Turkey Creek 1E-09 0.003 N/A NFA
Sediment - Gullies 8E-07 0.05 N/A NFA
Sediment - Turkey Creek 2E-06 0.06 N/A NFA
Surface Soil 2E-05 0.2 N/A NFA

Groundwater 1E-03 5

Ingestion of groundwater 
Trichloroethene, Vinyl Chloride, 

Tetrachloroethene, and 
1,1,2-Trichloroethane

Proceed to CMS

Surface Soil 2E-06 0.03 N/A NFA
Surface Water - Gullies 3E-07 0.04 N/A NFA
Surface Water - Turkey Creek 3E-08 0.02 N/A NFA
Sediment - Gullies 6E-07 0.10 N/A NFA
Sediment - Turkey Creek 1E-06 0.1 N/A NFA
Surface/Subsurface Soil 1E-06 3 N/A NFA

Groundwater 5E-06 0.5 N/A NFA

Surface Soil 5E-06 0.2 N/A NFA

Groundwater 3E-04 5

Ingestion of groundwater 
Trichloroethene, 

Tetrachloroethene, and 
Vinyl Chloride

Proceed to CMS

Surface Water - Gullies 9E-07 0 2 N/A NFA

Current/Future 
Maintenance Worker

Current/Future 
Adolescent 
Trespasser

Future Child 
Recreational User

Current/Future 
Occupational Worker

Future Construction 
Worker

N/A

N/A

N/A

N/A

N/A

No unacceptable 
exposures to 

lead.

No unacceptable 
exposures to 

lead.

No unacceptable 
exposures to 

lead.

No unacceptable 
exposures to 

lead.

No unacceptable 
exposures to 

leadSurface Water - Gullies 9E-07 0.2 N/A NFA
Surface Water - Turkey Creek 1E-07 0.1 N/A NFA
Sediment - Gullies 2E-06 0.6 N/A NFA
Sediment - Turkey Creek 5E-06 0.6 N/A NFA
Surface Soil 3E-06 0.02 N/A NFA

Groundwater 3E-04 1

Ingestion of groundwater 
Trichloroethene, 

Tetrachloroethene, and 
Vinyl Chloride

Proceed to CMS

Surface Water - Gullies 3E-07 0.06 N/A NFA
Surface Water - Turkey Creek 3E-08 0.04 N/A NFA
Sediment - Gullies 1E-06 0.06 N/A NFA
Sediment - Turkey Creek 2E-06 0.06 N/A NFA

Future Adult 
Recreational User

No unacceptable 
exposures to 

lead.
N/A

lead.



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 3

Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)

Lead 
Exposure(1)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Surface Soil 8E-06 N/A N/A NFA

Groundwater 5E-04 N/A

Ingestion of groundwater 
Trichloroethene, 

Tetrachloroethene, 
Vinyl Chloride, and 

1,1,2-Trichloroethane

Proceed to CMS

Surface Water - Gullies 1E-06 N/A N/A NFA
Surface Water - Turkey Creek 1E-07 N/A N/A NFA
Sediment - Gullies 3E-06 N/A N/A NFA
Sediment - Turkey Creek 7E-06 N/A N/A NFA
Surface Soil 5E-05 2 N/A NFA

Groundwater 3E-03 57

Potable use of groundwater      
cis-1,2-Dichloroethene,         
1,1,2-Trichloroethane, 
Carbon Tetrachloride, 

Tetrachloroethene, 
Trichloroethene, Vinyl Chloride, 

Iron, Vanadium,               
2-Amino-4,6-Dinitrotoluene,      
4-Amino-2,6-Dinitrotoluene

Proceed to CMS

Surface Water - Gullies 9E-07 0.2 N/A NFA
Surface Water - Turkey Creek 1E-07 0.1 N/A NFA
Sediment - Gullies 2E-06 0.5 N/A NFA
Sediment - Turkey Creek 4E-06 0 6 N/A NFA

Future Lifelong 
Recreational User

Future Child Resident

No unacceptable 
exposures to 

lead.
N/A

Unacceptable 
risks if child 
resident is 

exposed to lead 
in sediment from 
the gullies more 
than one day a 

week.

N/A

Sediment - Turkey Creek 4E-06 0.6 N/A NFA
Surface Soil 2E-05 0.2 N/A NFA

Groundwater 4E-03 16

Potable use of groundwater 
Carbon Tetrachloride, 
1,1,2-Trichloroethane, 

Trichloroethene, 
Tetrachloroethene,             
Vinyl Chloride, Iron

Proceed to CMS

Surface Water - Gullies 3E-07 0.06 N/A NFA
Surface Water - Turkey Creek 3E-08 0.04 N/A NFA
Sediment - Gullies 9E-07 0.06 N/A NFA
Sediment - Turkey Creek 2E-06 0.06 N/A NFA

Future Adult Resident

No unacceptable 
exposures to 

lead.
N/A



TABLE ES-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS, HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 3

Receptor
Population

Environmental
Media

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)

Lead 
Exposure(1)

Overall Risk
(Ecological)

Critical Pathways &
Chemicals of Concern Recommendations

Surface Soil 7E-05 N/A N/A NFA

Groundwater 7E-03 N/A

Potable use of groundwater 
Trichloroethene, Carbon 

Tetrachloride, 
1,1,2-Trichloroethane, 

Tetrachloroethene, 
Vinyl Chloride

Proceed to CMS

Surface Water - Gullies 1E-06 N/A N/A NFA
Surface Water - Turkey Creek 1E-07 N/A N/A NFA
Sediment - Gullies 3E-06 N/A N/A NFA
Sediment - Turkey Creek 6E-06 N/A N/A NFA

Terrestrial Plants and 
Invertebrates Surface Soil N/A N/A N/A Unacceptable

Direct contact by terrestrial 
vegetation, and ingestion of soil 
and food by soil invertebrates 
from exposure to some metals 
(Antimony, Copper, Lead, and 

Zinc).

Proceed to CMS

Mammals and Birds Surface Soil/Surface Water N/A N/A N/A Unacceptable

Incidental soil ingestion and 
ingestion of food by 

insectivorous birds from 
exposure to Lead and Zinc

Proceed to CMS

Sediment N/A N/A N/A Acceptable N/A NFA
Surface Water - Turkey Creek N/A N/A N/A Acceptable N/A NFA

Future Lifelong 
Resident

Aquatic Organisms

No unacceptable 
exposures to 

lead.
N/A

1 - The IEUBK model was used for evaluating child exposures and the Adult Lead Model was used for evaluating adult exposures.  Refer to Section 7.0.

CMS = Corrective Measures Study

N/A = Not applicable
NFA = No further action
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1.0  INTRODUCTION 

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

High Explosives Fill/B146 Incinerator was prepared for the Naval Surface Warfare Center (NSWC) Crane 

facility, located in Crane, Indiana, through the Naval Facilities Engineering Field Division South (NAVFAC 

EFD SOUTH).  This RFI was initiated under Contract Task Order (CTO) 0343 for the Comprehensive 

Long-Term Environmental Action Navy (CLEAN) III, Contract Number N62467-94-D-0888 and was 

completed under CTO F277.  The Cast High Explosives Fill/B146 Incinerator is also known as Solid 

Waste Management Unit (SWMU) 16. 

 

The Cast High Explosives Fill/B146 Incinerator consisted of Building 146 and three oil-fired, rotary kiln 

incinerators with fuel storage tanks.  B146 is still in existence; it was previously used as an explosive fill 

and pressure washout facility.  The incinerators and fuel storage tanks have been removed.  During 

operation, incinerator ash was stored in waste piles adjacent to the incinerator.  These ash piles have 

also been removed.  In previous investigations, exterior sumps receiving roof drain waters and process 

waters were found to contain trichloroethene (TCE).  These sumps discharged into ditches.  After this 

discovery, a remedial action was conducted in which an air stripper was used to remove volatile organic 

compounds (VOCs) from liquids within the sumps and the roof drain waters were rerouted to a separate 

line discharging into a ditch.  After TCE concentrations in the sump were reduced to acceptable levels, 

the sump drains were rerouted to the sanitary sewer system. 

 

A historical engineering drawing (entitled Industrial Waste Treatment Facilities Building 146 Settling Tank 

and Sewer Connection, NAVFAC Drawing No. 2009992 approved in 1974) depicts the location of a 

‘buried fuel tank hatch’ off the northeast corner of Building 146.  Whether the hatch and/or a related UST 

are present was not known, and prompted this geophysical survey. 

 

1.1 PURPOSE 

The purpose of this RFI Report is to describe the site investigation activities conducted at SWMU 16 and 

to present the results and interpretation thereof for the Cast High Explosives Fill/B146 Incinerator.  This 

investigation provides information regarding concentrations of organic and inorganic chemicals measured 

in surface soils, subsurface soils, sediment, surface water, and groundwater at SWMU 16.  In addition, 

human health and ecological risks associated with SWMU 16 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 the most recent investigations in 2003 and 
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2004.  However, previous investigation results are presented, as appropriate, to provide perspective on 

current data. 

 

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 site 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.  

 

SWMU 16 is located in the north-central portion of NSWC Crane within the Boggs and Turkey Creek 

Drainage Basin, which is one of the 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.  

The location of SWMU 16 within the drainage basins of NSWC Crane is shown in Figure 1-2. 

 

1.2.2 Site History 

SWMU 16 is approximately 16 acres in size.  Building 146 (Figure 1-3) is the largest building at 

SWMU 16, approximately 2/3 acre in size.  It was an explosives fill and pressure washout facility.  Most of 

SWMU 16 is covered with buildings and gravel parking lots, and most grassy areas are located southeast 

of Building 146.  Although current operations are known, it is likely that unknown operations once 

occurred at this site because the site is so old.  Outfalls from sumps once discharged to swales within the 

area.  The outfalls have since been welded shut.  Sewer lines to sumps have been rerouted to industrial 

sources.  Down spouts have also been rerouted.  There is only one sewer system at Crane and it is a 

sanitary sewer system. 

 

Building 146 was an explosives fill and pressure washout facility with two large and one prototype, oil-fed 

rotary kiln incinerators.  Three nearby aboveground storage tanks supplied No. 2 fuel oil for the kilns.  The 

storage tanks in the eastern and western bays each had an approximate capacity of 2,000 gallons, and 

the central storage tank feeding the prototype kiln had a 300- to 500-gallon capacity.  Munitions entered 

the kilns at one end and were exposed to flame combustion, which resulted in the destruction of the 

energetics (propellants, explosives, pyrotechnics) contained within the munitions to demilitarize them 

through burning or detonation.  Ash and slag residues from the incinerators were piled on the ground.  
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The incinerators were closed in the early 1990s.  A decision was made to remove the waste ash piles, 

and the piles were removed along with some obviously contaminated soil. 

 

Site operations also included cast loading [melt pouring of 2,4,6-trinitrotoluene (TNT), hexahydro-1,3,5-

trinitro-1,3,5-triazine (RDX), and high blast explosive (HBX) explosives into projectiles]; demilitarization 

and incineration of ammunitions (small caliber ammunition, shotgun shells, fuses, detonators, boosters, 

tracers, flare candles, and smoke flares); and demilitarization and high-pressure washout.  Steamout of 

army ammunition and rockets containing TNT and Composition B was reportedly conducted between 

1954 and 1956 (Halliburton NUS, 1992).  Prior to 1978, the generated wastewater was discharged 

through a storm drain to a ditch, with ultimate transport to Boggs Creek via Turkey Creek.  After 1978, 

wastewaters generated at Building 146 were transported to the Rockeye Treatment Facility for treatment. 

 

Two sumps located on the eastern and western sides of B146 received discharges from floor drains in 

B146.  These sumps were designed to drain through clay (terra cotta) tile pipes into ditches in the woods.  

Terra cotta drains are known for leakage potential and may have resulted in the release of contaminants 

to the subsurface soil.  Both sumps were expected to contain explosive-contaminated sludge.  However, 

it was found that the sumps contained significant quantities of TCE, with the west sump having the 

maximum concentrations.  The east sump was piped to the west sump and an air stripper was installed to 

remediate TCE contamination during 1995 and 1996.  The clay tile discharge lines were plugged when 

the stripper was installed.  Shortly after the air stripper was installed, it was found that stormwater draining 

from the roof of B146 was flowing into the sumps and causing them to overflow.  The roof drains were 

rerouted to separate discharge lines that discharged into ditches.  The air stripper was operated until TCE 

levels were low enough to allow direct discharge of the sumps into the sanitary sewer system.  The 

discharge from the sumps was rerouted to the sanitary sewer system.  After the TCE concentrations were 

low enough to be transferred to the sanitary sewer without treatment by the air stripper, permanent 

pumps were installed.  The TCE source was never found. 

 

Major contaminants from Building 146 loading and washout activities were TNT, RDX, HBX, 

Composition A, Composition B, and ammonium picrate.  HBX is a mixture of RDX, TNT, aluminum, and 

wax.  Composition A contains RDX and beeswax.  Composition B is composed of RDX, TNT, and wax.  

The primary metals of concern associated with the incinerator operations are the heavy metals lead, 

barium, cadmium, chromium, and mercury.  Potential combustion of fuels containing polychlorinated 

biphenyls (PCBs) and contamination from PCB oxidation products has also been reported (Halliburton 

NUS, 1992).  Polycyclic aromatic hydrocarbons (PAHs) and undetonated explosives have also been 

detected in ash from the Ammunition Peculiar Equipment (APE-1236) incinerators.  The incinerator 

emissions testing data provide additional information concerning the potential particulate and gaseous 
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releases, particularly those occurring prior to baghouse installation (Halliburton NUS, 1992).  Initially, 

incinerator ash was piled near Building 146; later, ash and residue from burning and baghouse dust were 

collected and transferred to Building 2993, the Hazardous Waste Storage facility, prior to disposal offsite.  

Ash from Building 146 operations has been reported to be RCRA hazardous waste (Halliburton NUS, 

1992).  TCE has been detected at high concentrations at the sumps. 

 

SMWU 16 is intermittently active and is used for renovation and rework and breakdown of munitions.  It is 

sometimes used for ammunition demilitarization operations.  Nearby facilities include case filling, case 

preparation, lunch and locker, and sewage pumping station buildings to the north and fuse and detonator 

magazines to the south.  Magazine and storage buildings are situated east of Building 146, and 

magazines for fuses, detonators, and high explosives lie east of the SWMU.  Both Building 145 (the case 

filling plant) and Building 148 (the small arms repacking building) housed significant quantities of 

explosives and smokeless powder. 

 

Potential historical contaminant migration pathways at Building 146 include air, surface water, and 

groundwater.  Air should no longer be a migration pathway of significance because the furnaces and ash 

piles have been removed.  Release of contaminants from surface soil or sediments to surface water and 

groundwater is still a possibility.  Groundwater may be contaminated, especially because of the high 

concentrations of TCE found near the sumps.  Contaminants likely to be present at this SWMU are 

explosives, SVOCs, VOCs, PCBs, dioxins, and metals. 

 

1.3 PREVIOUS INVESTIGATIONS 

A 1972 water sample from Building 146 was reported (Halliburton NUS, 1992) to contain detectable levels 

of HMX and RDX, but the concentrations were not provided.  In 1979, water samples were collected (from 

the same areas as the sediment samples) near sumps where Building 146 floor drains discharge.  None 

of the water samples contained detectable levels of HMX.  The TNT concentration was 0.11 mg/L and 

RDX was 0.03 mg/L.  No measurable concentrations or related detrimental effects were found in Turkey 

Creek, the ultimate receptor of the Building 146 discharge.  Sediment samples collected from drainage 

ways in the north ditch where the Building 146 drains discharge (Department of the Army, 1980) 

contained TNT [109 to 383 milligram per kilogram (mg/kg)], RDX (31 to 44 mg/kg), and HMX (1.0 to 

10.2 mg/kg). 

 

Quantities of chemicals potentially released at SWMU 16 are unknown.  Analytical data for two ash pile 

samples collected in 1982 shows that the ash from the rotary kiln furnaces was a RCRA hazardous 

waste.  Barium, cadmium, and lead exceeded the Extraction Procedure (EP) Toxicity limits (Halliburton 
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NUS, 1992).  Four monitoring wells were installed near Building 146 in July 1983.  Soil and groundwater 

samples were collected and analyzed for metals and selected organic constituents.  Based on a 

comparison of concentrations with average United States soil metal concentrations, the soils around 

Building 146 contained elevated concentrations of lead (9.3 to 58 mg/kg) and zinc (19 to 280 mg/kg).  

Groundwater samples around Building 146 exceeded drinking water regulations for lead [0.5 to 

0.2 milligram per liter (mg/L)], chromium (0.038 to 0.16 mg/L), nickel (0.16 to 0.55 mg/L), cadmium 

(0.006 mg/L), mercury (0.0007 to 0.0036 mg/L), and TCE, the only organic chemical detected (2.7 to 

27 mg/L).  TCE was not detected in soil borings collected from 0 to 5 feet at the same locations. 

 

Surface soil and sediment samples were collected around Building 146 in 1982 and 1985.  The 1982 

samples exceeded EP Toxicity Limits for cadmium (1.0 mg/L) and lead (5.0 mg/L).  These samples 

contained trace levels of explosives (RDX = 0.013 mg/kg and HMX = 0.022 mg/kg) and high oil and 

grease content.  One of the 1985 samples exceeded the EP Toxicity Limit for lead.  None of the 1985 

samples contained detectable levels of explosives.  However, the detection limits were relatively high 

(TNT = 3.6 mg/kg, RDX = 5 mg/kg, and HMX = 7.2 mg/kg). 

 

Soil samples were collected from the Building 146 incinerator bays as part of closure activities.  Between 

October and December 1989, 133 soil samples were collected from 34 locations from depths between 

0 and 2 feet below ground surface (bgs).  The samples were analyzed for metals and PCBs.  In March 

1990, an additional 16 samples were collected from four locations to represent background conditions.  

The Indiana Department of Environmental Management (IDEM) determined that quality assurance/quality 

control (QA/QC) data for the PCB parameters were inadequate, and six locations were resampled from 

0 to 2 feet bgs (IDEM, 1990).  The analytical results for samples collected from below the incinerator bays 

indicated that concentrations of arsenic, cadmium, chromium, selenium, and silver exceeded background 

levels.  Only the concentrations of selenium and silver were considered significant (Halliburton NUS, 

1993), but concentrations were not provided.  The PCB analytical data indicated that detectable levels of 

PCBs were not present in Building 146 sampling locations.   

 

Voluntary interim measures were conducted at SWMU 16 in 1995.  The objectives of the interim 

measures were to sample, remove and dispose of sludge contaminated with lead and TCE, respectively, 

from the east and west sumps; remove three aboveground storage tanks and associated diesel 

contaminated soils; clean the sumps; excavate and remove the slag/ash piles; sample the remaining 

soils; backfill; and restore the site.  During the interim measures in 1995, it was discovered that high 

levels of TCE were entering the east and west sumps through the inlet piping.   
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Additional voluntary interim measures were conducted at SWMU 16 from 1996 to 1998.  It was 

determined that the effluent required treatment prior to discharge.  The objective of the 1996 to 1998 

interim measures was to sample and treat water that had drained into the east and west sumps 

containing elevated levels of TCE; conduct additional soil sampling; repair broken sewer piping sections; 

reroute roof drains on Building 146 away from the sumps and grout floor drains; install sump pumps and 

new piping from the sumps to the sanitary sewers; and dispose of PCB contaminated soil.  During some 

rerouting of drain lines, trenches were dug through the asphalt cover and into the soil.  Samples were 

collected from the soil/asphalt mixture, and low concentrations of PCBs were detected in the samples. 

 

It is important to note that a historical engineering drawing (entitled “Industrial Waste Treatment Facilities 

Building 146 Settling Tank and Sewer Connection”, NAVFAC Drawing No. 2009992 approved in 1974) 

was found depicting the location of a ‘buried fuel tank hatch’ off the northeast corner of Building 146.  

Whether the hatch and/or a related UST are present was not known, and prompted a geophysical survey 

in 2009 (Tetra Tech NUS [TtNUS], 2009).  The survey was conducted to search for, and if detected, 

locate a possible UST in the area of the buried fuel tank hatch shown on a historical engineering drawing.  

The survey was performed with a Geonics EM61 and Sensors and Software Noggin Smart Cart ground 

penetrating radar (GPR) unit equipped with a 250 MHz antenna. 

 

One EM61 anomaly was detected at the location of the possible UST fill port with a size and amplitude 

consistent with that expected for a small capacity UST (i.e. 1000 gallon UST) and was interpreted as a 

possible UST.  Given that the location of the discovered buried fuel tank hatch and the accompanying 

EM61 anomaly attributed to a possible UST match well with the historical engineer’s drawing depicting 

the buried fuel tank hatch, it appears the two may be related.   

 

1.4 REPORT ORGANIZATION 

This report was prepared in the following format, standard for an RFI Report.  Section 1.0 of the 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 16.  Section 5.0 presents an 

evaluation of the nature and extent of contamination detected at SWMU 16 in this field investigation.  

Section 6.0 presents a discussion on the fate and transport of the contaminants and the conceptual site 

model.  Sections 7.0 identifies the chemicals of concern (COCs) and presents the results of the HHRA.  

8.0 presents the results of the SERA.  The information included in each appendix is summarized below: 

 

020502/P 1-6 CTO 0343 



SWMU 16 RFI 
Revision:  0 

Date:  March 2011 
Section:  1 

Page 7 of 7 
 

020502/P 1-7 CTO 0343 

• Appendix A - Field Investigation Photos and/or Survey Locations 

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

• Appendix C - Field Log Sheets 

• Appendix D - Field Documentation (log books) 

• Appendix E - Slug Tests 

• Appendix F - Health and Safety Forms 

• Appendix G - Laboratory Data 

• Appendix H - Data Quality Review 

• Appendix I - HHRA Calculations 

• Appendix J - Supporting Materials for the SERA 
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This section presents sampling activities, procedures, and documentation utilized during Rounds 1, 2, and 

3 field operations performed in 2003 and 2004 for NSWC Crane SWMU 16. 

2.1 OVERVIEW 

RFI field activities were conducted from February through May 2003 (Round 1 ), October 2003 through 

January 2004 (Round 2), and July through November 2004 (Round 3). All work performed for Round 1 

was conducted in accordance with the procedures and methodologies described in the U.S. EPA­

approved Quality Assurance Project Plan (QAPP) (TtNUS, 2003a). All work performed for Round 2 was 

done in accordance with the procedures and methodologies described in the Addendum No. 1 to the 

approved QAPP (TtNUS, 2003c). All work performed for Round 3 was conducted in accordance with the 

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

Standard Operating Procedures (SOPs) that governed the field work are included in Appendix H of the 

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

2003c), and Appendix C of the Addendum No. 2 to the approved QAPP (TtNUS, 2004). Photographs and 

surveyed sample locations of SWMU 16, copies of all field forms, records, field logbooks, and health and 

safety documentation associated with Rounds 1, 2, and 3 field investigations are provided in Appendices 

A through F of this document (Volumes II through IV). 

2.2 MOBILIZATION I DEMOBILIZATION 

Following approval of the QAPP (TtNUS, 2003a), the Addendum No. 1 to the approved QAPP (TtNUS, 

2003c), and the Addendum No. 2 to the approved. QAPP (TtNUS, 2004), TtNUS began mobilization 

activities for Rounds 1, 2, and 3, respectively. All field team members reviewed the approved QAPP 

(Round 1) and the Addendums No. 1 and No. 2 to the approved QAPP (Rounds 2 and 3, respectively), 

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 the start of each 

shift to ensure that personnel were familiar with the scope of the field activities. Health and Safety 

documentation is contained in Appendix F. 

Prior to the initiation of fieldwork for each round, the FOL arrived at the site and began on~ite 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 
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activities was shipped to the site. At the conclusion of each round of field activities, the FOL oversaw 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 CT0166-04 and logged in accordance with SOPs 

CT0166-07 and CT0166-11. Boring logs can be found in Appendix B.1 Drilling methods used during 

each Round, along with boring date, boring depth, and depth intervals for soil sampling can be seen in 

Table 2-1 

Round 1 

Forty-one (41) borings for soil sampling and six borings for monitoring well installation were drilled using 

direct-push technology (DPT), hand auger, Rotosonic, and hollow-stem auger (HSA) methods (see 

Table 2-1). 

Round 2 

Nine (9) borings for soil sampling and 12 borings for monitoring well installation were drilled using hand 

auger, Rotosonic, and HSA methods (see Table 2-1 ). 

Round 3 

Thirty-eight (38) borings for soil sampling and three borings for monitoring well installation were drilled 

using DPT and HSA/Air Rotary methods (see Table 2-1 ). 

2.3.1.1 Direct-Push Technology Borings 

The DPT method involves pushing sampling tools hydraulically and/or mechanically downward into the 

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

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

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

collection information is provided in Section 2.5.1. 
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DPT was used to complete 36 soil borings at SWMU 16 during Round 1 and 38 borings during Round 3. 

Figure 2-1 shows the locations of all soil borings completed as part of the RFI at SWMU 16. DPT soil 

borings at SWMU 16 were advanced to a total depth of 1 O feet, to the water table, or to refusal. Actual 

sample depths for SWMU 16 soil samples are listed in Table 2-1. DPT was not used during Round 2 field 

activities at SWMU 16. 

2.3.1.2 Rock Drilling 

Two types of drilling techniques were used to drill through rock, collect rock cores, and to install wells in 

the bedrock. Rotosonic drilling was used for the majority of well drilling sites. The other technique used 

was conventional diamond coring. 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 PIO. All PIO 

readings were recorded on the boring logs. This process was repeated to the termination point of each 

well boring. The remaining drill cuttings not retained for analytical or classification purposes were 

disposed in accordance with the approved QAPP (TtNUS, 2003a) and Addendums No. 1 and No. 2 to the 

approved QAPP (TtNUS, 2003c, 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 in diameter. As a result, these holes were sufficiently large in diameter to install a 

monitoring well without additional reaming. 

In borings where continuous sampling was not required, a 4-inch ID displacement bit was attached to the 

base of the Rotosonic core barrel. This technique used both vibration and water to ream 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. The Rotosonic drilling rig was also used for collection of soil 

samples as listed in Table 2-1 for both Rounds 1 and 2. Soil sample collection information is provided in 

Section 2.5.1. 
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A conventional drilling rig with diamond coring capabilities was used during Round 3 to drill monitoring well 

16MWT21. Once the 2-inch diameter core was collected from the boring, the entire length of the boring 

was reamed to 5.5-inches in diameter, the hole was cleaned out with pressurized air, and a 2-inch 

diameter monitoring well was installed. 

Continuous rock cores were collected from three (Round 1 ), five (Round 2), and one (Round 3) bedrock 

well borings at SMWU 16 for lithologic description purposes. Select cores that were retained were placed 

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

Department (EPD) for storage. Appendix B contains rock drilling logs. All boring depths at SWMU 16 are 

listed in Table 2-1 for Rounds 1, 2, and 3. 

2.3.1.3 Hollow-Stem Augering 

Hollow-Stem Augering (HAS) included the use of 4.25 ID HSAs, with split-spoon samplers to obtain soil 

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

sampler was driven to the required depth with a rig-mounted hammer weighing 140 pounds and falling 

30 inches. All soil samples obtained from boreholes drilled using the HSA method, were screened with a 

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

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

and No. 2 to the approved QAPP (TtTNUS, 2003c, 2004). See Section 2.14 for more information 

regarding the handling of IDW. 

Nine monitoring well borings were drilled at SWMU 16 using the HSA method during Round 2. All three 

monitoring wells were installed utilizing the HSA method during Round 3. 

2.3.1.4 Hand Augering 

The hand augering system consisted of a stainless steel bucket auger (6-% inches long and 3-Y.. inches in 

diameter) and a 4-foot-long stainless steel extension rod with a cross handle. Hand augering was typically 

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

practical such as locations requiring boring to depths not exceeding 5 feet bgs. The borings were augered 

to the desired depth or until refusal was encountered. Soil sample collection information is provided in 

Section 2.5.1. All samples obtained from the boreholes were screened with a PIO immediately upon 

retrieval from the borehole. All PIO readings were recorded on the boring logs. 
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Hand augering was used to collect nine soil borings during Round 2 and five soil borings during Round 3. 

No hand augering was required at SWMU 16 during Round 1. 

2.3.2 Borehole and Sample Logging 

A TtNUS geologist maintained a log for each boring in accordance with SOP CT0166-07 (Borehole and 

Soil Sample Logging) and SOP CT0166-11 (Drilling and Geologic Logging of Boreholes in Rock). The 

boring logs for each Round can be found in Appendix B.1, and at a minimum, contain the following 

information: 

• 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 (ROD) 

• Location of boring 

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

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

• Date(s) of drilling 

• Screening instrument readings 

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

meter PIO readings, 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 DPT soil borings at SWMU 16 were backfilled with bentonite chips and hydrated in accordance with the 

manufacturer's specifications. The ground surface at all boring locations was restored to its original 

condition. 
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Monitoring wells were installed during Rounds 1, 2, and 3 of the RFI field operations at SWMU 16 in 

accordance with SOP CT0166-12. Table 2-2 provides monitoring well construction details. 

After each boring was drilled to the desired depth, a 2-inch-diameter polyvinyl chloride (PVC) Schedule 40 

well screen and riser pipe was lowered into the boring through the steel isolation casing. Well screens 

ranged in length from 5 to 20 feet depending on well depth. Screens had a slot size of 0.20 inch. After 

the screen and the riser pipe were in place, the annulus of the boring was backfilled with clean silica sand 

from the bottom of the boring to 1 to 2 feet above the top of the well screen. A 2-foot bentonite seal was 

then installed either in pellet (shallow wells) or slurry form (deep wells), and the pellets allowed to hydrate 

in accordance with the manufacturer's recommendations. The remainder of the annulus of the borehole 

(from the bentonite seal to the ground surface) was filled with cement-bentonite grout to approximately 

1 foot bgs. 

The depth of the backfill materials was continuously monitored during the installation of the monitoring 

wells using a weighted steel tape measure to ensure that the sand pack or bentonite did not bridge during 

the installation process. 

Indiana State Well Installation Requirements in 310 Indiana Administrative Code (IAC) 16 were followed 

for all well installation activities. Well construction logs for Rounds 1, 2, and 3 were completed for each 

well and are presented in Appendix B.1. · Refer to Section 2.3.1 for the drilling methods. Monitoring well 

construction information and water-level measurements are presented in Table 2-2 for each Round. 

Figures presented in Appendix B-1 show well construction details. Figure 2-2 presents all well locations. 

2.4.2 Monitoring Well Protection 

After each monitoring well was installed and the annulus grouted to the land surface, a 4-inch-square, 

steel protective casing with a locking cap was cemented in place over the riser pipe. All caps were keyed 

alike and keys turned over to the NSWC Crane EPD. This stick-up-type protective casing extended 

approximately 3 feet above ground surface and 2 feet bgs. A drain hole was drilled into the protective 

casing approximately 6 inches above the ground surface. Pea gravel was used to fill the space between 

the outer protective casing and the riser pipe. A 4-foot-square and 6-inch-thick concrete apron was 

constructed around the protective casing, and two to four yellow painted, safety barrier posts (nominal 
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4-inch-diameter, 5-foot-long steel pipes buried 2 feet deep and filled with concrete) were cemented around 

the outside of the concrete apron. Stainless steel well plates indicating well ID, depth, date, etc. were 

installed on the outside of each protective well casing. To maintain well security, a locking cap was placed 

on each well. 

2.4.3 Monitoring Well Repair and Development 

Five existing wells installed by United States Army Corps of Engineers (USACE), Waterways Experiment 

Station (ACE WES) were sampled during this RFI investigation at SWMU 16. Prior to the initiation of 

groundwater sampling during Round 1, these wells were inspected and any noted deficiencies were 

corrected. Inspection reports are included in Appendix C.6 of this document. 

Well Development 

All newly installed monitoring wells were developed by surging and pumping methods no sooner than 

24 hours after installation to remove fine material from around the well screen and the sand pack that 

surrounds the well screen. The period of development for each well was approximately 1 hour. If the well 

was pumped dry, TtNUS personnel typically waited 20 to 30 minutes, noted the rate of recharge, and then 

pumped the well dry at least three times in an effort to maximize the amount of fine material removed. 

Development continued and was considered complete when one of the following was achieved: the purge 

water was clear to the unaided eye, five well volumes were removed, or the well was pumped dry three 

times. 

Wells were developed by up to three surging and purging techniques (a surge block with Whale® pump, a 

bailer, or a check valve method). The surge block/Whale® pump method consisted of inserting a 2-inch 

surge block into the well and surging over the length of the saturated screen for a minimum of 5 minutes. 

Immediately after surging, the Whale® pump was lowered into the well and was pumped in accordance 

with SOP CT0166-10. The bailer method consisted of purging the well over the length of the saturated 

screen and removing water and fines. The check valve method involved attaching a decontaminated foot 

valve to new dedicated %-inch polyethylene tubing, extending the tubing to the bottom of the well, and 

both surging and purging by moving the tubing in an up and down motion. On the downward stroke, the 

ball in the foot valve lifts and the tubing fills with water, and on the upward stroke, the ball is set and 

surged groundwater is forced out of the tubing and into a purge bucket. Section 2.14 describes the 

disposal of all IDW including development fluids. 
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Water-quality parameters [pH, specific conductivity, temperature, dissolved oxygen (DO), oxidation­

reduction potential (ORP), and turbidity], pumping rates, volumes of groundwater removed, recharge 

rates, and water levels were recorded on monitoring well development records. Monitoring well 

development records for Rounds 1, 2 and 3 can be found in Appendix C. 7 of this document. 

2.5 SAMPLING OPERATIONS 

This section discusses the methodology for all soil, surface water, sediment, and groundwater sampling 

activities and aquifer testing performed at SWMU 16. Table 2-3 provides a summary of all proposed vs. 

actual samples collected during each Round, as well as a list of the analyses. Table 2-4 provides the 

reasoning why a proposed sample was not collected or why additional samples were collected. 

2.5.1 Soil Sampling 

During Round 1 of the RFI, 66 soil samples were collected from 41 soil borings. During Round 2, 18 soil 

samples were collected from 9 soil borings. During Round 3, 106 soil samples were collected from 43 soil 

borings. Twenty-one (21) of the soil samples collected during Round 3 were located within Building 146 

after coring out a 6-inch concrete plug from the building floor. Soil samples were collected in accordance 

with SOP CT0166-08. See Figure 2-1 for all soil boring locations. Soil sample log sheets for Rounds 1, 

2, and 3 are included in Appendix C.1 of this document. 

2.5.1.1 Surface Soil Sampling 

The surface soil samples were collected from the ground surface to a maximum depth of 2 feet bgs or 

until refusal was reached using DPT or Rotosonic methods and/or hand augering. Upon retrieval, all 

samples were monitored for the presence of voes using a PID. The results of this screening were 

recorded on the boring logs and/or soil sample log sheets (found in Appendix B and Appendix e, 

respectively, of this document). Samples for voe 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 voes 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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All 39 proposed surface soil samples were collected at SWMU 16. Thirty-four (34) of the surface soil 

samples were collected from the ground surface to a depth of 2 feet bgs using the DPT method, and five 

samples were collected using Rotosonic drilling. 

Round 2 

Nine surface soil samples were collected at SWMU 16 during Round 2. One surface soil sample was 

collected from each of the nine soil borings from the ground surface to a depth of 1 foot bgs by hand 

auger. 

Round 3 

Thirty-five surface soil samples were collected at SWMU 16 utilizing DPT and hand augering during 

Round 3. All samples were collected at a depth of Oto 2 feet bgs. Sample locations 16S879 through 

16S884 were labeled as discretionary samples and were not collected. 

2.5.1.2 Subsurface Soil Sampling 

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

of this screening were recorded on the boring logs and/or soil sample log sheets. Sample~ for VOC 

analyses were collected first from the interval that had the highest PIO 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 sample intervals for SWMU 16 are listed 

in Table 2-1 for Rounds 1, 2, and 3. 

Round 1 

Twenty-seven (27) of the proposed 43 subsurface soil samples were collected at SWMU 16. Subsurface 

soil samples were collected at various depths between 2 to 8 feet bgs using DPT or Rotosonic drilling. 

Round 2 

All four proposed subsurface samples were collected at SWMU 16 during Round 2. Samples were 

collected between 1 to 5 feet bgs using hand augering. 
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Seventy-one (71) subsurface soil samples were collected at SWMU 16 during Round 3, including 19 

samples collected inside Building 146. Subsurface samples were collected between 2 tO 10 feet bgs 

using DPT and hand augering. 

2.5.2 Surface Water/Seep Sampling 

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

locations, and sumps throughout SWMU 16. Seep samples were also proposed for Round 2. 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. All 

Round 1 surface water samples that could be collected were collected in accordance with the approved 

QAPP (TtNUS, 2003a). All Round 2 surface water samples were collected in accordance with Addendum 

No. 1 to the approved QAPP (TtNUS, 2003c). All Round 3 surface water samples were collected in 

accordance with Addendum No. 2 to the approved QAPP (TtNUS, 2004). All pertinent field data, including 

water quality parameters, sampling method, and location were recorded on a surf~ce water sample log 

sheet (see Appendix C.3). See Figure 2-3 for all surface water and seep sampling locations. 

Round 1 

Only three of the proposed seven surface water samples were collected at SWMU 16 during Round 1. 

Each sample was collected from a sump. Locations 16SW03, 04, 05, and 06 were not collected due to 

lack of water. 

Round 2 

Eleven (11) surface water samples were collected at SWMU 16 during Round 2. This included sampling 

the three locations previously sampled during Round 1 (16SW01, 02, and 07). Three locations (16SW16, 

19, and 22) were not collected due to lack of water. Five seep samples were also proposed for collection 

during Round 2; however, due to dry conditions none of the five were collected. 

Round 3 

All 20 proposed surface water sample locations at SWMU 16 were collected during Round 3. Eighteen 

(18) of the 20 locations were initially found to be dry during the sampling period in early October 2004. 

020502/P 2-10 CT00343 



NSWC Crane 
RFI Report 

Revision: O 
Date: March 2011 

Section: 2 
Page 11of22 

However, after significant rainfalls over a two week period, the locations were revisited in November 2004 

and all proposed samples were collected. 

2.5.3 Sediment Sampling 

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

locations at SWMU 16 during the three rounds of sampling. The samples were collected in depositional 

areas that contained predominantly fine (clay and silt) particles present in the streambeds or 

drainageways. All sediment samples were collected at a depth of O to 4 inches bgs. All Round 1 

sediment samples were collected in accordance with the approved QAPP (TtNUS, 2003a). All Round 2 

sediment samples were collected in accordance with Addendum No. 1 to the approved QAPP (TtNUS, 

2003c). All Round 3 ·sediment samples were collected in accordance with Addendum No. 2 to the 

approved QAPP (TtNUS, 2004). All 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 method, depth, 

description, and location were recorded on sediment sample log sheets (see Appendix C.2). See 

Figure 2-3 for all sediment sampling locations. 

Round 1 

Nine (9) of the 11 proposed sediment samples were collected at SWMU 16 during Round 1. Samples 

were not collected from sediment locations 16SD01 and 16SD07 because no sediment was present. 

Round 2 

During Round 2, all 11 new proposed sediment sampling locations at SWMU 16 were sampled. 

Round 3 

Twenty (20) sediment samples were collected during Round 3 at SWMU 16. Twelve (12) of these 

locations had been previously sampled during either Round 1 or Round 2. Many of the sample locations 

were dry; however, the sediment samples were collected at an area where the finest particles were found. 
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Purging and stabilization of wells prior to sampling was accomplished using low-flow techniques in 

accordance with SOP CT0166-16 and SOP CT0166-15. Sampling was accomplished in accordance with 

SOP CT0166-05. 

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 a static water level greater than 28 feet bgs, and peristaltic pumps 

were used to sample wells having a static water level less than 28 feet bgs. Based on historical data and 

the proposal of future quarterly monitoring, 12 monitoring wells were outfitted with dedicated bladder 

pumps and tubing during Round 3. 

Groundwater quality parameters including pH, specific conductance, temperature, DO, and ORP were 

measured during purging at 5- to 10-minute intervals using a YSI Model 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 after 4 hours of purge time, in accordance 

with SOP CT0166-16, and SOP CT0166-15. Copies of the monitoring well low-flow purge data sheets 

and groundwater sample log sheets for Rounds 1, 2, and 3 are provided in Appendix C.4 of this 

document. 

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

below static level during purging. Well purging continued until all parameters stabilized and the minimum 

purge volume (stabilized well volume plus the extraction tubing volume) was removed. If the water quality 

parameters did not stabilize within 4 hours of purging, sampling was initiated and this information was 

recorded on the low-flow purge data sheet. 

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 sheet 

(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. These samples were immediately sealed in 40-milliliter (ml) vials so 
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that no headspace existed. Samples for semivolatile organic compounds (SVOCs), explosives, explosive 

picrates, total metals, total mercury, ammonia, nitrate, dissolved metals, and dissolved mercury were 

collected next and in the order given (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 micrometer (µm) ·in-line filter. All pertinent field data, including sampling 

method, purge information, pump intake depth, and well location were recorded on the low-flow purge 

data sheet and the groundwater sample log sheets (See Appendix C.4). See Figure 2-2 for all 

groundwater sampling locations. 

During Round 2, several wells were also sampled for natural attenuation field parameters including DO, 

alkalinity, carbon dioxide, ferrous iron, hydrogen sulfide, sulfide, nitrite, and manganese. 

In 1983, ACE WES had installed monitoring wells at SWMU 16, and five of those wells (16GW01 through 

16GW05), have been incorporated into the TtNUS monitoring activities for Rounds 1, 2, and 3. 

Round 1 

Eleven (11) monitoring wells were sampled during Round 1 at SWMU 16, which includes the five existing 

ACE WES wells and six newly installed wells (16MWT01 - 16MWT06). Well location 16GW02 was 

initially sampled for a wide range of parameters, and then re-sampled during the same round for SVOCs 

and mercury due to low surrogate recovery and holding time. Well location 16GWT06 was not proposed 

for installation in the original QAPP (TtNUS, 2003a), but was installed during Round 1 to compensate for 

low-yielding monitoring well 16MWT01. This location was also initially sampled for a wide range of 

parameters, and then re-sampled during the same round for SVOCs due to low surrogate recovery. 

Round 2 

During Round 2, 12 new monitoring wells (16MWT07 - 16MWT18) were installed at SWMU 16, and a 

total of 21 groundwater samples were collected. Well location 16MWT07 was not sampled due to being 

dry, and well 16MWT14 was abandoned. 

Round 3 

Three new monitoring wells (16MWT19 - 16MWT21) were installed at SWMU 16 during Round 3. A total 

of 23 samples were collected. Well location 16MWT07 was not sampled due to being dry, and wells 

16MWT08 and 16MWT16 were both low yielding wells. Dedicated bladder pumps and associated tubing 
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were installed in monitoring wells WES-14-02-83, WES-14-03-83, WES-14-04-83, 16MWT04, 06, 09, 10, 

11, 12, 13, 15, and 17. 

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, field task modification request {FTMR) forms, equipment 

calibration log sheets, field logbooks, and health and safety documentation. Field documentation was 

completed as per SOP CTO 166-03. 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.4) were used to track each sample from collection to receipt and analysis at the 

laboratory. FTMRs (see Appendix C.8) were used to document deviations from the approved QAPP and 

the Addendum No. 1 and the Addendum No. 2 to the approved QAPP. Equipment calibration log sheets 

are discussed in Section 2.9.1 and can be found in Appendix C.9 of this document. Upon completion of 

sample analyses, sample bottle tags were forwarded by laboratory personnel to the NSWC Crane EPD for 

storage. 

2.7 SAMPLE HANDLING, PACKAGING, AND SHIPPING 

Sample handling activities included the 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 

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 laboratories for 
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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 EPD. 

2.8 QUALITY CONTROL SAMPLES 

QA/QC samples were collected and generated during sampling activities to monitor both field and 

laboratory procedures. These procedures are detailed in the approved QAPP. QA/QC samples included 

field duplicates, equipment rinsate blanks, trip blanks, source water blanks, and temperature blanks. Field 

duplicate results are tabulated in Appendix F: (Analytical Database) 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 voe samples, 

groundwater, and surface water 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 10 during Round 1 and 

Round 2, and 1 in 20 during Round 3 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. However, when pre-cleaned, 

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

equipment rinsate blank was collected as a batch blank. Additionally, bladder pump equipment 

rinsate blanks were collected at a rate of one equipment rinsate blank for every five samples (See the 

FTMR form in Appendix C.8). 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 the VOC samples had 

occurred during transit or storage. Trip blanks consisted of analyte-free water taken from the 

laboratory to the site and returned to the laboratory. One trip blank was submitted to the laboratory in 

each cooler that contained samples for voe analyses and was analyzed for voes 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. 
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• 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-based 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 monitorin~ 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 

• YSI Model 6 series, multi-parameter water-quality meter 

• LaMotte 2020 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.9. 

2.9.2 Field Investigation Preventive Maintenance Procedures/Schedule 

The 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 
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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 monitoring well, soil boring, surface water/sediment, staff gauge, seep, and sump sampling locations 

were surveyed. The top of the riser pipe (where the uncapped well riser is marked), the top of the 

protective casing, and the ground surface elevation at each monitoring well location were surveyed to 

within 0.01-foot vertical accuracy. For all other locations, the ground surface elevation was surveyed to 

the nearest 0.10-foot. Staff gauge reference point elevations were also surveyed to the nearest 0.01 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, 

borings, wells, and sump pumps were surveyed to Indiana State Plane coordinates to the nearest 

0.10 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 the RFI activities in 

accordance with SOP CT0166-16. This equipment included drilling rigs, down-hole tools, augers, and soil 

and water sampling equipment. 

2.11.1 Major Equipment 

All down-hole equipment, including down-hole drilling tools, were steam cleaned with high-pressure hot 

water prior to beginning work, between borings, and at the conclusion of each shift of drilling. 

Well riser pipe and screens were supplied at the site in certified clean packaging. All decontamination 

activities took place at a predetermined area within NSWC Crane. 

2.11.2 Sampling Equipment 

All nondedicated (reusable) equipment used for collecting samples was decontaminated both 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, bladder pumps, 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 AND AQUIFER TESTING 

2.12.1 Groundwater Level Measurements 

Water-level measurements were obtained from each monitoring well prior to development and purging. In 

addition, complete synoptic rounds of water levels were taken including all the wells at the end of each 

round of field activities. Each round of synoptic water-level measurements was obtained within a 4-hour 

time period. Measurements were taken with an electrical water-level indicator (M-scope), using the top of 

the riser pipe as the reference point to determine water depth for monitoring wells and using a surveyed 

mark for staff gauge measurements. All measurements were taken in accordance with the specific SOP 

contained in the Appendix of each respective QAPP. A mark was placed at the top of the riser pipe to 

ensure that measurements were taken from a consistent reference point. Water-level measurements and 

staff gauge measurements were recorded to the nearest 0.01 foot on groundwater level measurement 

forms, which are provided in Appendix C of this document. Table 2-2 contains water level/elevation data 

for each round. 

2.12.2 Staff Gauge Installation and Estimation of Stream Flow 

Staff gauges were installed at the culverts of drainage ditches and intermittent streams where flowing 

water was observed. Marks were placed on these permanent structures denoting the point where 
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measurements would be taken and the staff gauge number. Refer to Figure 2-3 for staff gauge locations 

at SWMU 16. 

Stream flow estimates were made based on visual observations and can be found in Appendix C. Due to 

shallow depths, dense grassy cover, and/or natural features interfering with adequate unrestricted 

stream/drainage ditch runs, stream flow measurement SOP CT0166-20 could not be followed at all 

sampling locations. 

2.12.3 Aquifer Testing 

Slug tests were performed at SWMU 16 to determine the hydraulic characteristics of the formation in the 

immediate vicinity of the wells. During slug testing, the change in water level in the wells 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 only 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 were recorded with a pressure transducer at linear and 

logarithmic intervals of time via a programmed electronic data logger as the head returned to the original 

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

static water level are functions of the transmissivity and hydraulic conductivity of the aquifer. The resulting 

drawdown data from the slug tests were evaluated using the Hvorslev Method (Fetter, 1998). The 

geometric mean is the best measure of central tendency; therefore, the average hydraulic conductivity for 

the site is best presented as the geometric mean of the test results. 

Slug tests were performed in monitoring wells 16MWT02, 16MWT04, 16MWT05, 16MWT09, 16MWT10, 

16MWT15, 16MWT17, and 16MWT21 at SWMU 16 during the three rounds of investigation. Slug test 

data evaluation results are discussed in Section 4.6. 
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Corrective action is the process of identifying, recommending, approving, and implementing measures to 

counter unacceptable procedures. or "out of quality control" performance that can affect data quality, or 

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 data. If it was determined that the situation warranted a reportable 

nonconformance requiring corrective action, a nonconformance report was initiated by the TOM. 

No nonconformances or suspected deficiencies occurred during any of the 3 Rounds of field 

investigations; however, 14 deviations from the approved QAPP occurred during the Round 1 RFI 

activities, and 1 deviation occurred from the Addendum No. 1 to the approved QAPP during Round 2. 

These deviations were addressed using FTMR forms, copies of which are included in Appendix C.9. No 

deviations occurred during Round 3. 

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 drill rig, backhoe, and bulldozer, 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. Development Water. Drill and Sampling Equipment Decontamination Fluids - All well 

development and purge waters and equipment decontamination fluids were collected and discharged to 

the NSWC Crane permitted waste treatment plant. 
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Waste Cuttings. Cores. and Rock from Drilling Activities - For each boring, the cuttings produced were 

scanned for voes. voe 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. 

Additional requirements for IDW handling can be found in the specific IDW SOP contained in the 

Appendix of each respective QAPP. 

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 for Round 1, the Addendum No. 1 to the approved QAPP for Round 2, the 

Addendum No. 2 to the approved QAPP for Round 3, and the HASP(s). 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. 

2.16 RECORDKEEPING 

Various hardcover, bound record books were maintained for each field activity in accordance with SOP 

CT0166-03. The Master Site Logbook served as the overall record of field activities. Information 

recorded daily in the Master Site Logbook included daily field activities, weather conditions, identity of 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. 

2.17 RESTORATION AND REVEGETATION 

At the conclusion of Rounds 1 and 3 field activities, TtNUS performed site restoration and revegetation on 

all areas impacted by drilling activities and/or heavy equipment (i.e. backhoe and bulldozer) operations at 
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SWMU 16. At the conclusion of Round 2 field activities, it was determined that the ground surface was 

too hard to perform site restoration and revegetation. Restoration was subsequently completed on 

April 15 and 16, 2004. 
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INSTALLATION DATES AND DEPTHS OF MONITORING WELLS AND SOIL BORINGS,
AND DEPTHS OF SOIL SAMPLES COLLECTED

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 4

Boring or Well No. Total Depth 
(feet bgs)

Drilling 
Method(1) Date Drilled

Depth Interval(s) of 
Soil Samples

(feet bgs)

SWMU 16 - Round 1
16MWT01 24 RS 8-Apr-03 NS
16MWT02 18 RS 11-Apr-03 NS
16MWT03 35 RS 10-Apr-03 NS
16MWT04 25 RS 9-Apr-03 NS
16MWT05 40 RS 9-Apr-03 NS
16MWT06 25 RS 24-Apr-03 NS

16SB01 6 DPT 27-Mar-03 0 - 2, 4 - 6
16SB02 6 DPT 27-Mar-03 0 - 2, 4 - 6
16SB03 2 DPT 27-Mar-03 0 - 2
16SB04 2 DPT 27-Mar-03 0 - 2
16SB05 2 DPT 27-Mar-03 0 - 2
16SB06 2 DPT 27-Mar-03 0 - 2
16SB07 2 DPT 27-Mar-03 0 - 2
16SB08 2 DPT 27-Mar-03 0 - 2
16SB09 2 DPT 27-Mar-03 0 - 2
16SB10 2 DPT 27-Mar-03 0 - 2
16SB11 4 DPT 27-Mar-03 0 - 2, 2 - 4
16SB12 4 DPT 28-Mar-03 0 - 2, 2 - 4
16SB13 4 DPT 28-Mar-03 0 - 2, 2 - 4
16SB14 2 DPT 27-Mar-03 0 - 2
16SB15 2 DPT 27-Mar-03 0 - 2
16SB16 2 DPT 27-Mar-03 0 - 2
16SB17 4 DPT 27-Mar-03 0 - 2, 2 - 4
16SB18 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB19 3 DPT 28 Mar 03 0 2 2 316SB19 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB20 2 DPT 28-Mar-03 0 - 2
16SB21 2 DPT 28-Mar-03 0 - 2
16SB22 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB23 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB24 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB25 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB26 4 RS 9-Apr-03 0 - 2, 2 - 4
16SB27 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB28 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB29 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB30 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB31 2 DPT 28-Mar-03 0 - 2
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AND DEPTHS OF SOIL SAMPLES COLLECTED
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PAGE 2 OF 4

Boring or Well No. Total Depth 
(feet bgs)

Drilling 
Method(1) Date Drilled

Depth Interval(s) of 
Soil Samples

(feet bgs)

16SB32 4 RS 9-Apr-03 0 - 2, 2 - 4
16SB33 4 RS 9-Apr-03 0 - 2, 2 - 4
16SB34 3 RS 9-Apr-03 0 - 2, 2 - 3
16SB35 2 DPT 28-Mar-03 0 - 2
16SB36 3 RS 9-Apr-03 0 - 2, 2 - 3
16SB37 2 DPT 28-Mar-03 0 - 2
16SB38 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB39 3 DPT 28-Mar-03 0 - 2, 2 - 3
16SB40 8 DPT 28-Mar-03 5 - 6, 6 - 8
16SB41 7 DPT 27-Mar-03 3 - 5, 5 - 7

SWMU 16 - Round 2
16MWT07 25.5 HSA 11-Nov-03 NS
16MWT08 99 RS 9-Nov-03 NS
16MWT09 25 HSA 8-Nov-03 NS
16MWT10 25 HSA 9-Nov-03 NS
16MWT11 98 HSA 11-Nov-03 NS
16MWT12 26.5 HSA 7-Nov-03 NS
16MWT13 19 HSA 11-Nov-03 NS
16MWT14 25 HSA 7-Nov-03 NS
16MWT15 92 RS 9-Nov-03 NS
16MWT16 40 HSA 9-Nov-03 NS
16MWT17 24 HSA 8-Nov-03 NS
16MWT18 105 RS 18-Jan-04 NS

16SS42 2 HA 5-Dec-03 0 - 1, 1 - 2
16SS43 2 HA 5 Dec 03 0 1 1 2

SWMU 16 - Round 1 (cont'd)

16SS43 2 HA 5-Dec-03 0 - 1, 1 - 2
16SS44 2 HA 5-Dec-03 0 - 1, 1 - 2
16SS45 2 HA 5-Dec-03 0 - 1, 1 - 2
16SS46 2 HA 5-Dec-03 0 - 1, 1 - 2
16SB47 5 HA 5-Dec-03 0 - 1, 1 - 5
16SB48 3 HA 5-Dec-03 0 - 1, 1 - 3
16SB49 5 HA 5-Dec-03 0 - 1, 1 - 5
16SB50 3 HA 5-Dec-03 0 - 1, 1 - 3

SWMU 16 - Round 3
16MWT19 15.5 HSA 28-Jul-04 NS
16MWT20 16 HSA 28-Jul-04 NS
16MWT21 96 HSA 9-Sep-04 NS

16SB51 4 DPT 13-Aug-04 1 - 2, 2 - 4
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16SB52 5 DPT 12-Aug-04 1 - 2, 2 - 5
16SB53 5 DPT 12-Aug-04 1 - 2, 2 - 5
16SB54 5 DPT 13-Aug-04 1 - 2, 2 - 5
16SB55 7 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 7 
16SB56 8 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 8
16SB57 6 DPT 13-Aug-04 1 - 2, 2 - 6
16SB58 7 DPT 13-Aug-04 1 - 2, 2 - 6, 6 - 7 
16SB59 8 DPT 13-Aug-04 1 - 2, 2 - 6, 6 - 8
16SB60 9 DPT 11-Aug-04 1 - 2, 2 - 6, 6 - 9
16SB61 7 DPT 11-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB62 7 DPT 13-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB63 8 DPT 11-Aug-04 1 - 2, 2 - 6, 6 - 8
16SB64 10 DPT 11-Aug-04 1 - 2, 2 - 6, 6 - 8 
16SB65 8 DPT 11-Aug-04 1 - 2, 2 - 6, 6 - 8
16SB66 8 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 8
16SB67 9 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 9
16SB68 9 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 9
16SB69 7 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB70 7 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB71 6 DPT 12-Aug-04 1 - 2, 2 - 6
16SB72 7 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB73 4 DPT 12-Aug-04 1 - 2, 2 - 4
16SB74 6 DPT 17-Aug-04 1 - 2, 2 - 6
16SB75 3 DPT 12-Aug-04 1 - 2, 2 - 3
16SB76 7 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB77 14 DPT 12 Aug 04 1 2 2 6 6 1016SB77 14 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 10
16SB78 9 DPT 12-Aug-04 1 - 2, 2 - 6, 6 - 9
16SB79
16SB80
16SB81
16SB82
16SB83
16SB84
16SB85 4 HA 14-Aug-04 0 - 2, 2 - 4
16SB86 4 HA 14-Aug-04 0 - 2, 2 - 4
16SB87 4 HA 14-Aug-04 0 - 2, 2 - 4
16SB88 4 HA 14-Aug-04 0 - 2, 2 - 4
16SB89 4 HA 14-Aug-04 0 - 2, 2 - 4

Discretionary Samples (Not Collected)



TABLE 2-1

INSTALLATION DATES AND DEPTHS OF MONITORING WELLS AND SOIL BORINGS,
AND DEPTHS OF SOIL SAMPLES COLLECTED
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Boring or Well No. Total Depth 
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Drilling 
Method(1) Date Drilled

Depth Interval(s) of 
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(feet bgs)

16SB90 8 DPT 16-Aug-04 4 - 6, 6 - 8
16SB91 9 DPT 16-Aug-04 4 - 6, 6 - 9
16SB92 8 DPT 16-Aug-04 4 - 6, 6 - 8
16SB93 8 DPT 16-Aug-04 4 - 6, 6 - 8
16SB94 8 DPT 16-Aug-04 7 - 8
16SB95 7 DPT 16-Aug-04 4 - 6, 6 - 7
16SB96 8 DPT 16-Aug-04 4 - 6, 6 - 8
16SB97 7 DPT 16-Aug-04 4 - 6, 6 - 7
16SB98 6 DPT 16-Aug-04 1 - 2, 2 - 6, 6 - 7
16SB99 8 DPT 16-Aug-04 1 - 2, 2 - 6, 6 - 8

Notes:
(1)  HA = Hand Auger, DPT = Direct Push Technology, RS = Rotosonic, HSA = Hollow Stem Auger.

NA = Not applicable
NS = No sample
bgs = below ground surface
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MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/BUILDING 146 INCINERATOR

NSWC CRANE
CRANE, INDIANA
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Depth to 
Water
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16MWT01 4/8/2003 1321193.49 3032881.29 762.02 764.50 24.00 14.00 24.00 748.02 738.02 Puz 25.19 739.31 22.70 741.80 19.12 745.38 15.88 748.62

16MWT02 4/11/2003 1321146.42 3032559.16 757.60 760.36 18.00 8.00 18.00 749.60 739.60 Puz 6.55 753.81 12.18 748.18 10.94 749.42 12.61 747.75

16MWT03 4/10/2003 1320946.97 3032644.29 761.95 764.41 35.00 25.00 35.00 736.95 726.95 Pmz 27.20 737.21 28.07 736.34 28.34 736.07 28.88 735.53

16MWT04 4/9/2003 1321003.28 3032946.47 763.88 766.14 25.00 15.00 25.00 748.88 738.88 Puz 8.05 758.09 13.14 753.00 13.11 753.03 14.29 751.85

16MWT05 4/9/2003 1320741.79 3032812.77 764.50 766.88 40.00 29.00 39.00 735.50 725.50 Pmz 29.77 737.11 30.39 736.49 31.44 735.44 32.11 734.77

16MWT06 4/24/2003 1321199.52 3032883.37 761.77 764.44 25.00 15.00 25.00 746.77 736.77 Puz 22.33 742.11 15.92 748.52 17.41 747.03 17.79 746.65

February 4, 2005

Bottom

Water-
Bearing 

Zone

Well
Number

Installation
Date

Ground
Elevation

Top of Riser
Elevation

January 24, 2004
Northing   
(NAD83)

Easting     
(NAD83)

May 30, 2003Total
Depth(1)

Screened Interval

Top

May 5, 2003

Bottom Top

16MWT06 4/24/2003 1321199.52 3032883.37 761.77 764.44 25.00 15.00 25.00 746.77 736.77 Puz 22.33 742.11 15.92 748.52 17.41 747.03 17.79 746.65

16MWT07 11/11/2003 1321176.93 3033001.57 760.54 762.87 25.50 15.00 25.00 745.54 735.54 Puz NA NA NA NA Dry < 735.54 Dry < 735.54

16MWT08 11/9/2003 1321179.45 3033009.24 759.57 761.56 99.00 85.00 95.00 674.57 664.57 Plz NA NA NA NA 97.03 664.53 96.60 664.96

16MWT09 11/8/2003 1321068.49 3033041.44 762.43 764.28 25.00 15.00 25.00 747.43 737.43 Puz NA NA NA NA 13.88 750.40 15.25 749.03

16MWT10 11/9/2003 1320936.05 3033074.74 761.93 764.43 25.00 14.00 24.00 747.93 737.93 Puz NA NA NA NA 22.05 742.38 22.30 742.13

16MWT11 11/11/2003 1320934.64 3033062.79 763.23 765.24 98.00 86.00 96.00 677.23 667.23 Plz NA NA NA NA 96.30 668.94 96.41 668.83

16MWT12 11/7/2003 1320729.14 3033074.92 753.23 755.45 26.50 16.00 26.00 737.23 727.23 Pmz NA NA NA NA 20.13 735.32 20.94 734.51

16MWT13 11/11/2003 1321125.78 3032562.41 757.62 759.57 19.00 8.00 18.00 749.62 739.62 Puz NA NA NA NA 10.25 749.32 11.36 748.21

16MWT14 11/7/2003 abd. abd. 764.98 abd. 25.00 15.00 25.00 749.98 739.98 Puz NA NA NA NA Dry, abd. < 739.98 abd. abd.

16MWT15 11/9/2003 1321120.81 3032563.53 757.73 759.69 92.00 81.00 91.00 676.73 666.73 Plz NA NA NA NA 53.23 706.46 54.99 704.70

16MWT16 11/9/2003 1321059 41 3032814 52 764 98 764 74 40 00 26 00 36 00 738 98 728 98 P NA NA NA NA 32 93 731 81 34 40 730 3416MWT16 11/9/2003 1321059.41 3032814.52 764.98 764.74 40.00 26.00 36.00 738.98 728.98 Pmz NA NA NA NA 32.93 731.81 34.40 730.34

16MWT17 11/8/2003 1321235.88 3032675.07 764.79 766.53 24.00 14.00 24.00 750.79 740.79 Puz NA NA NA NA 15.35 751.18 15.78 750.75

16MWT18 1/18/2004 1321068.96 3032807.84 764.99 764.44 105.00 94.00 104.00 670.99 660.99 Plz NA NA NA NA 96.65 667.79 95.75 668.69

16MWT19 7/28/2004 1320172.28 3033846.62 606.73 609.31 16.00 5.00 15.00 601.73 591.73 Valley 
deposits NA NA NA NA NA NA 3.25 606.06

16MWT20 7/28/2004 1320532.68 3034030.68 607.43 609.93 16.00 5.00 15.00 602.43 592.43 Valley 
deposits NA NA NA NA NA NA 3.66 606.27

16MWT21 9/9/2004 1320581.35 3032960.08 760.78 763.05 96.00 80.00 95.00 680.78 665.78 Plz NA NA NA NA NA NA 65.46 697.59

WES-14-01-83 1983 1320638.35 3032713.38 763.87 766.67 50.70 35.80 45.30 728.07 718.57 Pmz 31.00 735.67 31.00 735.67 31.94 734.73 32.33 734.34

WES-14-02-83 1983 1321319.90 3032647.27 763.69 766.54 25.80 11.35 20.39 752.34 743.30 Puz 14.23 752.31 14.56 751.98 15.36 751.18 15.94 750.60

WES-14-03-83 1983 1320816.00 3033018.50 761.51 763.93 35.40 20.88 29.99 740.63 731.52 Puz 18.80 745.13 19.83 744.10 20.00 743.93 20.45 743.48

WES-14-04-83 1983 1320572.35 3032960.96 760.42 762.99 46.00 31.38 40.47 729.04 719.95 Pmz 26.80 736.19 27.27 735.72 28.39 734.60 28.70 734.29

WES-14-05-83 1983 1320584.05 3032850.32 766.60 769.40 50.70 35.80 45.25 730.80 721.35 Pmz 32.59 736.81 33.05 736.35 34.18 735.22 34.88 734.52
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STAFF GAUGES

16SG01 10/16/04 1321342.91 3032498.83 750.58 NA NA NA NA NA NA Puz NA NA NA NA NM NM dry NA

16SG02 10/16/04 1321121.91 3032465.01 734.32 NA NA NA NA NA NA Puz NA NA NA NA NM NM 5.29 729.03

16SG03 10/16/04 1320712.52 3032705.12 761.79 NA NA NA NA NA NA Puz NA NA NA NA NM NM 5.03 756.76

16SG04 10/16/04 1320748.57 3033005.16 762.44 NA NA NA NA NA NA Puz NA NA NA NA NM NM 2.15 760.29

16SG05 10/16/04 1320889.16 3032979.28 763.21 NA NA NA NA NA NA Puz NA NA NA NA NM NM dry NA16SG05 10/16/04 1320889.16 3032979.28 763.21 NA NA NA NA NA NA Puz NA NA NA NA NM NM dry NA

16SG06 10/16/04 1320930.80 3034364.52 603.53 NA NA NA NA NA NA Plz NA NA NA NA NM NM 3.51 600.02

16SG07 10/16/04 1320765.76 3034582.61 601.53 NA NA NA NA NA NA Plz NA NA NA NA NM NM 5.99 595.54

16SG08 10/16/04 1318992.38 3033277.47 590.00 NA NA NA NA NA NA Plz NA NA NA NA NM NM 4.16 585.84

16SG09 10/16/04 1318679.54 3033368.61 583.26 NA NA NA NA NA NA Plz NA NA NA NA NM NM 6.34 576.92

Notes:

1 = Total depth of boring; total depth of well may be less.

amsl = Above mean sea level (NAVD88).
abd. = well was grouted shut and abandoned
bgs = Below ground surface.
brp = Below reference point (top of riser for monitoring wells).
NA = not applicable
NM = not measured
NAD83 = North American Datum of 1983NAD83 = North American Datum of 1983
NAVD88 = North American Vertical Datum of 1988
Puz = Upper Pennsylvanian water-bearing zone
Pmz = Middle Pennsylvanian water-bearing zone
Plz = Lower Pennsylvanian water-bearing zone
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SWMU 16 Ground Water (Round 1)
16GW0101 X X X X X X X X X X X
16GW0201 X X X X X X X X X X X
16GW0202 U U U
16GW0301 X X X X X X X X X X X
16GW0401 X X X X X X X X X X X
16GW0501 X X X X X X X X X X X
16GWT0101 X X
16GWT0201 X X X X X X X X X X X
16GWT0301 X X X X X X X X X X X
16GWT0401 X X X X X X X X X X X
16GWT0501 X X X X X X X X X X X
16GWT0601 U U U U U U U U U U U
16GWT0602 U
X 10 0 0 0 9 9 9 9 9 9 9 10 9 0 0 9 0 0 0 0 0 0
U 1 0 0 0 1 1 2 2 1 1 3 1 1 0 0 1 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GW TOTALS 11 0 0 0 10 10 11 11 10 10 12 11 10 0 0 10 0 0 0 0 0 0

SWMU 16 Ground Water (Round 2)
16GW0102 X X X X X X
16GW0203 X X X X X X X X X
16GW0302 X X X X X X X X
16GW0402 X X X X X X
16GW0502 X X X X X X X X
16GWT0102 O O O O X O
16GWT0202 X X X X X X
16GWT0302 X X X X X X
16GWT0302-F X X
16GWT0402 X X X X X X X X X
16GWT0502 X X X X X X

Sample
Number

Analytical Fraction

16GWT0603 X X X X X X X X
16GWT0701 O O O O O O O O
16GWT0801 X X X O X O O O
16GWT0901 X X X X X X
16GWT1001 X X X X X X X X
16GWT1101 X X X O X O
16GWT1101-F X X
16GWT1201 X X X X X X U U
16GWT1301 X X X X X X X X
16GWT1301-F X X
16GWT1401 O O O O O O O O
16GWT1501 X X X X X X O X X
16GWT1501-F X X
16GWT1601 X X X O X O O O
16GWT1601-F X X
16GWT1701 X X X X X X
16GWT1801 X X X X X X X X
16GWT1801-F X X
X 0 0 0 0 19 0 24 24 0 16 0 20 0 0 0 0 0 16 7 3 8 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0
O 0 0 0 0 3 0 3 3 0 6 0 2 0 0 0 0 0 6 5 0 4 0
GW TOTALS 0 0 0 0 19 0 24 24 0 16 0 20 0 0 0 0 0 16 8 3 9 0
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SWMU 16 Ground Water (Round 3)
16GW0103 X X
16GW0204 X X
16GW0303 X X
16GW0403 X X
16GW0503 X X
16GWT0103 X X
16GWT0203 X X
16GWT0303 X X
16GWT0403 X X
16GWT0503 X X
16GWT0604 X X
16GWT0702 O O
16GWT0802 X O O O
16GWT0902 X X
16GWT1002 X X
16GWT1102 X X X X
16GWT1202 X X
16GWT1302 X X
16GWT1502 X X
16GWT1602 X O O X
16GWT1702 X X
16GWT1802 X X
16GWT1901 X X X X
16GWT2001 X X X X
16GWT2101 X X X X
X 0 0 0 0 24 0 4 4 0 0 0 23 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 1 0 2 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0
GW TOTALS 0 0 0 0 24 0 4 4 0 0 0 23 0 0 0 0 0 0 0 0 0 0

SWMU 16 Surface Soil (Round 1)
16SS010002 X X X X X X X X X X
16SS020002 X X X X X X X X X X X X X
16SS030002 X X X X X X X X X X
16SS040002 X X X X X X X X X X
16SS050002 X X X X X X X X X X
16SS060002 X X X X X X X X X X X
16SS070002 X X X X X X X X X X X X X X
16SS080002 X X X X X X X X X X X
16SS090002 X X X X X X X X X X X
16SS100002 X X X X X X X X X X X
16SS110002 X X X X X X X X X X X
16SS120002 X X X X X X X  X X X X X X X
16SS130002 X X X X X X X X X X X
16SS140002 X X X X X X X X X X X
16SS150002 X X X X X X X X X X X
16SS160002 X X X X X X X X X X X
16SS170002 X X X X X X X X X X X
16SS180002 X X X X X X X X X X X X X X
16SS190002 X X X X X X X X X X X
16SS200002 X X X X X X X X X X



TABLE 2-3

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSIS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

ROUNDS 1, 2, AND 3
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 10

A
LC

A
VS

/S
EM

C
EC

D
IO

X

EX
P

H
ER

B

H
G

M
ET

A
LS

N
H

3

N
TI

A

SV
O

C

VO
C

PA
H

PC
B

PH PI
C

TO
C

Su
lfi

de
/

C
hl

or
id

e

M
EE

TO
C

M
N

A

SI
M

Sample
Number

Analytical Fraction

16SS210002 X X X X X X X X X X
16SS220002 X X X X X X X X X X
16SS230002 X X X X X X X X X X
16SS240002 X X X X X X X X X X X X X
16SS250002 X X X X X X X X X X
16SS260002 X X X X X X X X X X X
16SS270002 X X X X X X X X X X X
16SS280002 X X X X X X X X X X X
16SS290002 X X X X X X X X X X X
16SS300002 X X X X X X X X X X X
16SS310002 X X X X X X X X X X X X X X
16SS320002 X X X X X X X X X X X
16SS330002 X X X X X X X X X X X
16SS340002 X X X X X X X X X
16SS350002 X X X X X X X X X
16SS360002 X X X X X X X X X
16SS370002 X X X X X X X X X X X X X
16SS380002 X X X X X X X X X X
16SS390002 X X X X X X X X X X
X 39 0 7 28 39 39 39 39 0 0 39 39 39 30 7 39 7 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SS TOTALS 39 0 7 28 39 39 39 39 0 0 39 39 39 30 7 39 7 0 0 0 0 0

SWMU 16 Surface Soil (Round 2)
16SS420002 X X
16SS430002 X X
16SS440002 X X
16SS450002 X X
16SS460002 X X
X 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SS TOTALS 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SWMU 16 Surface Soil (Round 3)
16SS510102 X
16SS520102 X
16SS530102 X
16SS540102 X
16SS550102 X
16SS560102 X
16SS570102 X
16SS580102 X
16SS590102 X
16SS600102 X
16SS610102 X
16SS620102 X
16SS630102 X
16SS640102 X
16SS650102 X
16SS660102 X
16SS670102 X
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16SS680102 X
16SS690102 X
16SS700102 X
16SS710102 X
16SS720102 X
16SS730102 X
16SS740102 X
16SS750102 X
16SS760102 X
16SS770102 X
16SS780102 X
16SS790102 O
16SS800102 O
16SS810102 O
16SS820102 O O
16SS830102 O O
16SS840102 O O
16SS850102 X X
16SS860102 X X
16SS870102 X X
16SS880102 X X
16SS890102 X X
16SS980102 X
16SS990102 X
X 0 0 0 0 0 0 5 5 0 0 0 28 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 3 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0
SS TOTALS 0 0 0 0 0 0 5 5 0 0 0 28 0 0 0 0 0 0 0 0 0 0

SWMU 16 Subsurface Soil (Round 1)
16SB010406 X X X X X X X X X
16SB020406 X X X X X X X X X X X X
16SB03XXXX O O O O O O O O O
16SB04XXXX O O O O O O O O O
16SB05XXXX O O O O O O O
16SB06XXXX O O O O O O O
16SB07XXXX O O O O O O O O O O
16SB08XXXX O O O O O O O
16SB09XXXX O O O O O O O
16SB10XXXX O O O O O O O
16SB110204 X X X X X X X X X
16SB120204 X X X X X X X X X X X X
16SB130204 X X X X X X X X X
16SB14XXXX O O O O O O O
16SB15XXXX O O O O O O O
16SB16XXXX O O O O O O O
16SB170204 X X X X X X X X X
16SB180203 X X X X X X X X X X X X
16SB190203 X X X X X X X X X
16SB20XXXX O O O O O O O
16SB21XXXX O O O O O O O
16SB220203 X X X X X X X X X
16SB230203 X X X X X X X
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16SB240203 X X X X X X X X X X
16SB250203 X X X X X X X
16SB260204 X X X X X X X
16SB270203 X X X X X X X
16SB280203 X X X X X X X
16SB290203 X X X X X X X
16SB300203 X X X X X X X
16SB31XXXX O O O O O O O O O O
16SB320204 X X X X X X X
16SB330204 X X X X X X X
16SB340203 X X X X X X X
16SB35XXXX O O O O O O O O
16SB360203 X X X X X X X X
16SB37XXXX O O O O O O O O O O O
16SB380203 X X X X X X X X X
16SB390203 X X X X X X X X X
16SB400506 X X X X X X X X X
16SB400608 X X X X X X X X X
16SB410305 X X X X X X X X X X X X
16SB410507 X X X X X X X X X X X X
X 4 0 6 0 27 27 27 27 0 0 27 16 27 11 6 27 6 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 3 0 16 16 16 16 0 0 16 4 16 2 3 16 3 0 0 0 0 0
SB TOTALS 4 0 6 0 27 27 27 27 0 0 27 16 27 11 6 27 6 0 0 0 0 0

SWMU 16 Subsurface Soil (Round 2)
16SB470405 X
16SB480203 X
16SB490405 X
16SB500103 X
X 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTALS 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0

SWMU 16 Subsurface Soil (Round 3)
16SB510206 X
16SB5106XX O
16SB520206 X
16SB5206XX O
16SB530206 X
16SB5306XX O
16SB540205 X
16SB5406XX O
16SB550206 X
16SB550607 X
16SB560206 X
16SB560608 X
16SB570206 X
16SB5706XX O
16SB580206 X
16SB580607 X
16SB590206 X
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16SB590608 X
16SB600206 X
16SB600609 X
16SB610206 X
16SB610607 X
16SB620206 X
16SB620607 X
16SB630206 X
16SB630608 X
16SB640206 X
16SB640608 X
16SB650206 X
16SB650608 X
16SB660206 X
16SB660608 X
16SB670206 X
16SB670609 X
16SB680206 X
16SB680609 X
16SB690206 X
16SB690607 X
16SB700206 X
16SB700607 X
16SB710206 X
16SB7106XX O
16SB720206 X
16SB720607 X
16SB730205 X
16SB7306XX O
16SB740206 X
16SB7406XX O
16SB750203 X
16SB7506XX O
16SB760206 X
16SB760607 X
16SB770206 X
16SB770610 X
16SB780206 X
16SB780609 X
16SB790206 O
16SB7906XX O
16SB800206 O
16SB8006XX O
16SB810206 O
16SB8106XX O
16SB820204 O O
16SB830204 O O
16SB840204 O O
16SB850204 X X
16SB860204 X X
16SB870204 X X
16SB880204 X X
16SB890204 X X
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16SB900406(1) X
16SB900608(1) X
16SB910406(1) X
16SB910609(1) X
16SB920406(1) X
16SB920608(1) X
16SB930406(1) X
16SB930608(1) X
16SB940708(1) X
16SB950406(1) X
16SB950607(1) X
16SB960406(1) X
16SB960608(1) X
16SB970406(1) X
16SB970607(1) X
16SB980206(1) X
16SB980607(1) X
16SB990206(1) X
16SB990608(1) X
X 0 0 0 0 0 0 5 5 0 0 0 66 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 3 3 0 0 0 15 0 0 0 0 0 0 0 0 0 0
SB TOTALS 0 0 0 0 0 0 5 5 0 0 0 66 0 0 0 0 0 0 0 0 0 0

SWMU 16 Surface Water (Round 1)
16SW0101 X U X X U X X X X X
16SW0101-F X X
16SW0201 X U X X U X X X X X
16SW0201-F X X
16SW03 O O O O O O O O
16SW04 O O O O O O O O
16SW05 O O O O O O O O
16SW06 O O O O O O O O
16SW0701 X U X X U X X X X X
16SW0701-F X X
X 0 0 0 0 3 0 6 6 0 3 3 0 3 0 0 3 0 0 0 0 0 3
U 0 0 0 0 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 4 0 4 4 0 4 4 0 4 0 0 4 0 0 0 0 0 4
SW TOTALS 0 0 0 0 3 3 6 6 3 3 3 0 3 0 0 3 0 0 0 0 0 3

SWMU 16 Surface Water (Round 2)
16SW0102 U
16SW0202 U
16SW0702 U
16SW1201 X X X X X
16SW1201-F X X
16SW1301 X X X X X
16SW1301-F X X
16SW1401 X X X X X
16SW1401-F X X
16SW1501 X X X X X
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16SW1501-F X X
16SW1601 O O O O O
16SW1701 X X X X X
16SW1701-F X X
16SW1801 X X X X X
16SW1801-F X X
16SW1901 O O O O O
16SW2001 X X X X X
16SW2001-F X X
16SW2101 X X X X X
16SW2101-F X X
16SW2201 O O
X 0 0 0 0 8 0 16 16 0 8 0 8 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 2 0 2 2 0 2 0 3 0 0 0 0 0 0 0 0 0 1
SW TOTALS 0 0 0 0 8 0 16 16 0 8 0 11 0 0 0 0 0 0 0 0 0 0

SWMU 16 Surface Water (Round 3)
16SW0301 X X
16SW0301-F X X
16SW0401 X X
16SW0401-F X X
16SW0501 X X
16SW0501-F X X
16SW0601 X X
16SW0601-F X X
16SW0801 X X
16SW0801-F X X
16SW0901 X X
16SW0901-F X X
16SW1001 X X
16SW1001-F X X
16SW1101 X X
16SW1101-F X X
16SW1202 X X X X X
16SW1202-F X X
16SW1302 X X X X X
16SW1302-F X X
16SW1601 X X
16SW1601-F X X
16SW1901 X X
16SW1901-F X X
16SW2301 X X
16SW2301-F X X
16SW2401 X X X X X
16SW2401-F X X
16SW2501 X X
16SW2501-F X X
16SW2601 X X X X
16SW2601-F X X
16SW2701 X X X
16SW2701-F X X
16SW2801 X X X
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16SW2801-F X X
16SW2901 X X X
16SW2901-F X X
16SW3001 X X X X
16SW3001-F X X
X 0 0 0 0 4 0 40 40 0 4 0 8 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SW TOTALS 0 0 0 0 4 0 40 40 0 4 0 8 0 0 0 0 0 0 0 0 0 0

SWMU 16 Sediment (Round 1)
16SD010004 O O O O
16SD020004 X X X X X X X X X X X
16SD030004 X X X X X X X
16SD040004 X X X X X X X
16SD050004 X X X X X X X
16SD060004 X X X X X X X X X X X
16SD070004 O O O O
16SD080004 X X X X X X X
16SD090004 X X X X X X X X X X X
16SD100004 X X X X X X X
16SD110004 X X X X X X X
X 0 3 3 0 9 9 9 9 0 0 9 0 9 0 3 9 3 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 2 0 2 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 3 3 0 9 9 9 9 0 0 9 0 9 0 3 9 3 0 0 0 0 0

SWMU 16 Sediment (Round 2)
16SD120004 X X X X
16SD130004 X X X X
16SD140004 X X X X
16SD150004 X X X X
16SD160004 X X X X
16SD170004 X X X X
16SD180004 X X X X
16SD190004 X X X X
16SD200004 X X X X
16SD210004 X X X X
16SD220004 X X
X 0 0 0 0 10 0 10 10 0 0 0 11 0 0 0 0 0 0 0 0 0 1
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 10 0 10 10 0 0 0 11 0 0 0 0 0 0 0 0 0 1

SWMU 16 Sediment (Round 3)
16SD0302 X X
16SD0402 X X
16SD0502 X X
16SD0602 X X
16SD0802 X X
16SD0902 X X
16SD1002 X X
16SD1102 X X
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16SD1202 X X
16SD1302 X X
16SD1602 X X
16SD1902 X X
16SD2302 X X
16SD2401 X X
16SD2501 X X
16SD2601 X X
16SD2701 X X X
16SD2801 X X X
16SD2901 X X X
16SD3001 X X X
X 0 0 0 0 0 0 20 20 0 0 0 4 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SD TOTALS 0 0 0 0 0 0 20 20 0 0 0 4 0 0 0 0 0 0 0 0 0 0

SWMU 16 Seep (Round 2)
16SP0101 O O O O O
16SP0201 O O O O O
16SP0301 O O O O O
16SP0401 O O O O O
16SP0501 O O O O O
X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 5 0 5 5 0 5 0 5 0 0 0 0 0 0 0 0 0 0
SP TOTALS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1) Samples collected inside Building 146
X = Analyzed. HG - Mercury.
U = Unscheduled. NH3 - Ammonia.
O = Omitted (See Table 2-4 for reason). NTIA - Nitrite/nitrate.
TOC - Total organic carbon. SVOC - Semivolatile organic comounds.
AVS - Acid volatile sulfide. VOC - Volatile organic compounds.
CEC - Cation exchange capacity. PAH - Polynuclear aromatic hydrocarbon.
DIOX - Dioxins. PCB - Polychlorinated biphenyl.
EXP - Explosives. PIC - Picrates, (picric acid, picrimic acid).
HERB - Herbicides. SEM - Simultaneously extracted metals.
AVS/SEM - Acid volatile/simultaneously extracted metals.
ALC - 1,4-dioxane, acetonitrile, isobutyl alcohol, propionitrile as determined by Method 8015B
Metals - U.S. EPA Contract Laboratory Program Target Analyte List Metals
Water samples with a -F designation were filtered in the field prior to preparation
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SWMU 16 Ground Water (Round 1)
16GW0202 U U U Re-sample due to holding time exceedence
16GWT0601 U U U U U U U U U U U Well installed to replace 16MWT01
16GWT0602 U Re-sample due to holding time exceedence
SWMU 16 Ground Water (Round 2)
16GWT0102 O O O O O Well dried out
16GWT0701 O O O O O O O Well dried out
16GWT0801 O O O Well dried out
16GWT1101 O O Well dried out
16GWT1201 U Substitute
16GWT1401 O O O O O O O Well adandoned
16GWT1501 O Missed sample
16GWT1601 O O O Well dried out
SWMU 16 Ground Water (Round 3)
16GWT0702 O O Dry well
16GWT0802 O O O Well dried out
16GWT1602 O O Well dried out
SWMU 16 S f S il (R d 3)

Analytical Fraction

REASONSample
Number

SWMU 16 Surface Soil (Round 3)
16SS790102 O Discretionary sample
16SS800102 O Discretionary sample
16SS810102 O Discretionary sample
16SS820102 O O Discretionary sample
16SS830102 O O Discretionary sample
16SS840102 O O Discretionary sample
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REASONSample
Number

SWMU 16 Subsurface Soil (Round 1)
16SB03XXXX O O O O O O O O O Refusal
16SB04XXXX O O O O O O O O O Refusal
16SB05XXXX O O O O O O O Refusal
16SB06XXXX O O O O O O O Refusal
16SB07XXXX O O O O O O O O O O Refusal
16SB08XXXX O O O O O O O Refusal
16SB09XXXX O O O O O O O Refusal
16SB10XXXX O O O O O O O Refusal
16SB14XXXX O O O O O O O Refusal
16SB15XXXX O O O O O O O Refusal
16SB16XXXX O O O O O O O Refusal
16SB20XXXX O O O O O O O Refusal
16SB21XXXX O O O O O O O Refusal
16SB31XXXX O O O O O O O O O O Refusal
16SB35XXXX O O O O O O O Refusal
16SB37XXXX O O O O O O O O O O Refusal
SWMU 16 S b f S il (R d 3)SWMU 16 Subsurface Soil (Round 3)
16SB5106XX O Refusal
16SB5206XX O Refusal
16SB5306XX O Refusal
16SB5406XX O Refusal
16SB5706XX O Refusal
16SB7106XX O Refusal
16SB7306XX O Refusal
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16SB7406XX O Refusal
16SB7506XX O Refusal
16SB790206 O Discretionary Location (Not Sampled)
16SB7906XX O Discretionary Location (Not Sampled)
16SB800206 O Discretionary Location (Not Sampled)
16SB8006XX O Discretionary Location (Not Sampled)
16SB810206 O Discretionary Location (Not Sampled)
16SB8106XX O Discretionary Location (Not Sampled)
16SB820204 O O Discretionary Location (Not Sampled)
16SB830204 O O Discretionary Location (Not Sampled)
16SB840204 O O Discretionary Location (Not Sampled)
SWMU 16 Surface Water (Round 1)
16SW0101 U U More information requested
16SW0201 U U More information requested
16SW03 O O O O O O O O Dry
16SW04 O O O O O O O O Dry
16SW05 O O O O O O O O Dry
16SW06 O O O O O O O O D16SW06 O O O O O O O O Dry
16SW0701 U U More information requested
SWMU 16 Surface Water (Round 2)
16SW0102 U Resample
16SW0202 U Resample
16SW0702 U Resample
16SW1601 O O O O O Dry
16SW1901 O O O O O Dry
16SW2201 O O Dry
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REASONSample
Number

SWMU 16 Sediment (Round 1)
16SD010004 O O O O No sediment.
16SD070004 O O O O No sediment.
SWMU 16 Seep (Round 2)
16SP0101 O O O O O Not located.
16SP0201 O O O O O Not located.
16SP0301 O O O O O Not located.
16SP0401 O O O O O Not located.
16SP0501 O O O O O Not located.

ALC =     Alcohols PAH =    Polycyclic aromatic hydrocarbons
CEC =     Cation exchange capacity PCB =    Polychlorinated biphenyl
DIOX =    Dioxin pH =      Acidity or alkalinity of an aqueous solution
EXP =      Explosives PIC =     Picrates
HERB =  Herbicides SIM =     Selected ion monitoring
HG =       Mercury SVOC = Semi-voltile organic compound
HN3 =     Ammonia TOC =    Total organic carbon
MEE M th th th VOC V ltil i dMEE =    Methane, ethane, ethene VOC =    Voltile orgnaic compound
NTIA =    Nitrates/nitrites U =         Unscheduled (sample collected)
O =         Omitted (sample not collected)
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3.0  DATA PRESENTATION AND QUALITY 

This section describes the data and summarizes the data quality for three separate data sets collected 

over three sampling rounds.  Data presentation is provided in Section 3.1; data quality is described in 

Section 3.2. 

 

3.1 DATA PRESENTATION 

RFI data were collected in three rounds as described in Section 2.0.  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 subsections below present 

descriptions of available background data and SWMU 16 site data.  

 

3.1.1 Background Data Set Descriptions 

In addition to the RFI data collections described above, soil samples were previously 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 metal concentrations in SWMU soils are indicative of background 

concentrations or not. 

 

Soil samples were classified into Soil Groups that uniquely represent the chemical and physical soil 

characteristics that cause the various NSWC Crane soils to differ.  Those characteristics are: 

 

• 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 16 there 

is one Depositional Environment (Pennsylvanian), and two depths (surface and subsurface).  In the 

subsurface there are three distinct grain sizes.   
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3.1.1.1 SWMU 16 Surface Soil Background Concentrations 

After chemical analyses and extensive statistical testing, one distinct soil emerged as representing 

SWMU 16 surface soils: 

 

• Soil Group 3 – Alluvial, Mississippian, and Pennsylvanian surface soil 

 

Tables 3-1 and 3-2 of this RFI report present summaries of the NSWC Crane background data.  These 

tables were taken from TtNUS, 2001.  Table 3-1 shows concentration ranges and related statistics for all 

of NSWC Crane soils, regardless of Depositional Environment, depth, or grain size.  This table helps the 

data user understand how individual a SWMU-specific background data set compares to all of NSWC 

Crane.  Table 3-2 presents surface soil background data summaries specific to SWMU 16 (Alluvial, 

Mississippian, and Pennsylvanian surface soil) 

 

The tables indicate the metals that were analyzed, the frequencies of detection, the measured 

concentration ranges, simple summary statistics, the location of maximum observed concentrations, an 

estimate of the statistical distribution shape, and an estimate of the concentration [95 percent upper 

tolerance limit (UTL)] that encompasses 95 percent of the data, on average.  

 

3.1.1.2 SWMU 16 Subsurface Soil Background Concentrations 

Similar to surface soils, the NSWC Crane basewide background soil collection effort yielded distinct soil 

groups that represent SWMU 16 subsurface soil metal 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, above. 

 

3.1.1.3 SWMU 16 Surface Water, Sediment, and Groundwater Upgradient Concentrations 

For mobile environmental media such as surface water, sediment, and groundwater, “background” 

concentrations are represented by upgradient locations and 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 for the site of interest (in this case, SWMU 16). 
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Four upgradient locations were sampled for surface water and sediments.  Three of these (16WW/SD14, 

16WW/SD20, and 16WW/SD21) represent upgradient conditions for gullies; one (16SW/SD18) 

represents upgradient conditions for Turkey Creek main stream.  The concentrations of metals 

representing the two different classes of drainage channel (gullies and Turkey Creek Main Stream), 

appear to be significantly different.  Comparisons of site data to these upgradient values are discussed in 

the surface water and sediment section, as applicable (Sections 5.3).  There was a single upgradient well, 

16MWT01.  This well, located in the Pennsylvanian Upper Zone (Piz), is used to represent upgradient 

groundwater conditions for all other SWMU 16 wells. 

 

The maximum observed chemical concentrations are almost certain to be contained in the site (i.e., 

SWMU 16) surface water and sediment data (rather than the upgradient data) even if the SWMU 16 data 

represent the same material as the upgradient conditions.  This is a result of having far fewer upgradient 

samples than downgradient samples.  Nevertheless, the available upgradient data do provide some 

insight into conditions that are upgradient of SMWU 16, when one takes into account the relative sizes of 

the site and upgradient data sets.  The significance of this is case-specific and is addressed where 

appropriate throughout this report. 

 

3.1.2 SWMU 16 Data Set Descriptions 

3.1.2.1 SWMU 16 Surface Soil Site Data 

In RFI Rounds 1 through 3, select surface soil samples were collected for a wide array of analyses as 

described in Section 2.0.  After Round 1 the analyte list was limited to metals and VOCs because few 

detections were observed for chemicals in the other analytical fractions.  The subsequent sampling 

rounds were designed to delineate the extent of VOC and metals contamination in soil and to obtain a 

refined understanding of the extent of contamination. 

 

Some surface 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 2-4.  The Round 1 through Round 3 data for SMWU 16 surface soils are summarized in Tables 

3-5 and 3-6.  Appendix Table G-1 is a list of all surface and subsurface soil data generated during 

Rounds 1, 2, and 3.  Table 3-5 indicates how often each chemical was detected, the location of the 

maximum and minimum, etc.  Table 3-6 is similar to Table G-1 but displays results only for chemicals that 

were detected at least once in surface or subsurface soil.  For each chemical that falls into this category, 

all results, including non-detects and rejected values, are shown in Table 3-6. 
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3.1.2.2 SWMU 16 Subsurface Soil Site Data 

In RFI Rounds 1 through 3, select subsurface soil samples were collected for a wide array of analyses as 

described in Section 2.0.  After Round 1 the analyte list was limited to metals and VOCs because enough 

data had been collected to adequately characterize the other chemical concentrations.  The subsequent 

sampling rounds were designed to bound the extent of metal and VOC contamination and to obtain a 

refined understanding of the extent of contamination. 

 

Some subsurface soil samples were not collected as scheduled.  Explanations for why certain samples 

were not be collected or were collected in addition to the scheduled sample collections are provided in 

Section 2.0 and Table 2-4.  The Round 1 through Round 3 data for SMWU 16 subsurface soils are 

summarized in Tables 3-7 and 3-8.  Table G-1 is a list of all surface and subsurface soil data generated 

during Rounds 1, 2, and 3.  Table 3-7 indicates how often each chemical was detected, the location of the 

maximum and minimum, etc.  Table 3-8 is similar to Table G-1 but displays results only for chemicals that 

were detected at least once in surface or subsurface soil.   For each chemical that falls into this category, 

all results, including non-detects and rejected values, are shown in Table 3-8. 

 

3.1.2.3 SWMU 16 Surface Water Data 

Data collected for surface water in Rounds 1 through 3 are summarized in Tables 3-9 through 3-15.  The 

surface water samples were analyzed for various combinations of energetic compounds, total and 

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

pH), and miscellaneous inorganic parameters.  Details of the analytical scheme are presented in 

Table 2-3. 

 

After data collection, drainage channel surface water sample data were divided into two data sets.  One 

data set (Gullies) represents samples that were collected on the steeper hillsides and generally 

represents drainage channels that are perennially dry, except during storm events.  Frequencies of 

detection and other statistics for these data are presented in Table 3-9 through 3-12.  The second 

subdivision comprises data from samples collected in streams that are more likely to contain water (i.e., 

Mainstream channels).  Similar statistics for these data are presented in Table 3-13.  Tables 3-14 and 

3-15 present the results for all parameters detected at least once in surface water and sediment, 

respectively.  Table G-2 is a list of all results for surface water samples at SWMU 16.   
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Upgradient samples are labeled as “upgradient” in these tables.  Although not part of the drainage 

channel system, data for sump samples are included in Tables 3-9 through 3-12 and Table 3-14.  The 

sump data appears in a subsection of each of Tables 3-9 through 3-12.  Sump sample locations are 

identifiable by the word "sump" that is included in the column headers of Table 3-14.  Sump samples were 

analyzed with other aqueous samples; therefore, the data quality evaluation is common to all aqueous 

samples.  No seep samples were collected, so seep samples are not included in the data tables. 

 

3.1.2.4 SWMU 16 Sediment Data 

Data collected for sediment in Rounds 1 through 3 are summarized in Tables 3-16 through 3-19.  

Depending on the sampling round, sediment samples were analyzed for various parameters of interest for 

this SWMU (See Table 2-3). 

 

Similar to the surface water samples, sediment sample data were divided into two data sets: Gullies and 

Mainstream.  The Gully sediment summary statistics are presented in Table 3-16; similar statistics are 

provided in Table 3-17 for Turkey Creek Mainstream (TCMS) sediment data.  Data for all chemicals 

detected at least once in Gully sediments are provided in Tables 3-18 and 3-19 for gullies and TCMS 

samples, respectively.  The summary formats 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 Rounds 1 through 3.  Upgradient samples are appropriately labeled as “upgradient” in those 

printouts. 

 

3.1.2.5 SWMU 16 Groundwater Site Data 

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

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

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

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

shortened over time to reflect what were believed to be the true site-related contaminants. 

 

The groundwater wells are identified as Puz (Pennsylvanian, Upper Zone), Pmz (Pennsylvanian Middle 

Zone), Plz (Pennsylvanian, Lower Zone) or Valley on Table 2-2.  The Puz wells represent shallow 

groundwater on or near to the ridge top and down the side slopes of the ridge toward the valley.  Pmz 

wells are of intermediate depth underneath the ridge top.  The Plz wells represent deeper groundwater 

underneath the Upper Zone and Middle Zone wells.  The Valley wells represent shallow groundwater 
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immediately beneath the “valley” floor near the Mainstream surface water channels.  The significance of 

these classifications becomes evident later in this report. 

 

Summary statistics for groundwater data collected in Rounds 1 through 3 are presented in Tables 3-20 

through 3-30.  Data for all chemicals detected at least once in groundwater are presented in Tables 3-31 

through 3-33.  Appendix Table G-4 presents all groundwater data generated during Rounds 1 through 3.  

These data are arranged so that each round of data within a well location is side by side to facilitate an 

understanding of temporal concentration trends within each well.  

 

3.2 DATA QUALITY 

This section summarizes the data quality for three separate data sets acquired during this RFI.  TtNUS 

collected data concurrently at NSWC Crane SWMUs 13 and 16 at various times during this RFI.  

Consequently, samples from more than one SWMU but of a similar matrix may have arrived at the 

analytical laboratory in a similar time frame.  Samples from the different SWMUs may have been 

combined into the same sample preparation or analysis groups.  The number of QC results obtained 

under such circumstances is greater than if only SWMU 16 QC data were available.  This provides more 

robust estimates of analytical performance, especially for quantitative measures such as accuracy and 

precision, than could be obtained from SMWU 16 QC data alone.  A tabulation of data quality 

characteristics and detailed QC data review for the three rounds of data generation at SWMU 16 are 

presented in Appendix H of this report.  The titles of the data tables (Table H-1 through H-13) identify 

which SWMUs are represented by the data.   

 

Based on the reviews in Appendix H the following can be summarized about SWMU 16 data quality.  

Sample collection and analysis completeness was generally satisfactory with a few, insignificant 

exceptions (See Appendix H, Section H.3.1).  The Round 1 through 3 data were also generally of 

sufficient quality to support this RFI.  Some analytes exhibited detection limits that exceeded the target 

levels.  The exceedances are considered to be typical of environmental investigations and did not have 

any significant adverse effect on data use because they did not affect chemical of primary interest or 

occurred infrequently, etc.  The general data quality is summarized below.  Significant deficiencies and 

limiting data quality characteristics to be considered when using the data are noted below. 

 

Round 1 

Dioxins and Furans – The dioxin and furan appear to be satisfactory in all respects. There was no 

significant bias or imprecision exhibited in soil; aqueous samples were not analyzed for these analytes.   
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Explosives – Picramic acid results for samples 16SS150002 and 16SS210002 were the only results 

rejected for the explosive analyses.  The picramic acid results were non-detected and were rejected 

because of low matrix spike (MS) recoveries.  The low MS recoveries are likely due to a difficult sample 

matrix and they indicate that picramic acid results are generally biased low.  A slight to moderate low bias 

[average percent recovery = 59.2 for MS and matrix spike duplicate (MSD), and 88.4 for LCS] was 

detected in aqueous RDX concentrations.  The low bias indicates that reported RDX concentrations are, 

on average, less than actual site concentrations.  Results for other explosive compounds in aqueous and 

solid sample matrices were not biased significantly low and may be biased slightly high in some cases, 

though not significantly.  Some uncertainty beyond the usual level of uncertainty has been indicated for 

the nine explosives chemicals identified in Tables H-10 and H-11.  

 

Herbicides – Hexachlorophene and pentachlorophenol are not herbicides but they were analyzed by a 

herbicide method to achieve low detection limits.  The hexachlorophene results exhibit a severe low bias 

(approximately 20 percent mean recoveries in MS and MSD) and the pentachlorophenol results exhibit a 

moderately low to severe low bias (approximately 37 percent mean recoveries in MS/MSD) in solid 

samples.  The results for these compounds exhibit a moderately low bias (recoveries ranging from 32 to 

58 percent) in aqueous samples.  Herbicides were not analyzed in Rounds 2 and 3. 

 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with an apparent but probably false 

indication of moderate high bias for calcium, chromium, titanium, and zinc (See Table H-8).  The probable 

false indication is due to spike amounts being significantly less than the native metal concentration in the 

spiked samples.  The relative percent difference (RPD) of several soil and sediment results exceeded the 

reference point of 50 percent, however, the laboratory precision was equal to or better than field duplicate 

precision, as expected.  This indicates that the greater proportion of uncertainty is associated with natural 

sample heterogeneity.  Nevertheless, several metals exhibited some high RPD values (e.g., greater than 

100 percent) that indicate a relatively large degree of heterogeneity in the solid samples. 

 

Miscellaneous Parameters (ammonia, AVS, SEM, Cation Exchange Capacity, Nitrite/Nitrate and TOC) – 

The data are generally of acceptable quality although the ammonia nitrogen results exhibit a slight low 

bias and occasionally exhibit an uncertainty that is greater than expected. 

 

PCBs – No significant biases or other data quality deficiencies were detected. 

 

SVOCs – There were two sets of data collected in Round 1 for SVOCs and a few other parameters (See 

Tables G-4) in well WES-14-02-083. The SVOC data was of slightly higher quality in the second data set 
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of Round 1 because there were fewer rejections of results (there were no groundwater SVOC analyses 

conducted in Rounds 2 or 3).  The compounds 1,4-phenylenediamine, 2,3,4,6-tetrachlorophenol, 

2,4,5-trichlorophenol, 2,4-dichlorophenol, 2,6-dichlorophenol, 2-chlorophenol, 2-methylphenol, 

2-nitrophenol, 3&4-methylphenol, 3,3’-dichlorobenzidine, 4,6-dinitro-2-methylphenol, 4-nitrophenol, 

4-nitroquinoline-1-oxide, aramite, hexachlorocyclopentadiene, kepone, phenol, and benzyl alcohol 

constitute all of the results rejected for the semivolatile analyses for Round 1 soil and groundwater.  The 

majority of the results were rejected because several compounds (4-nitroquinoline-1-oxide, aramite, 

kepone, and 1,4-phenylenediamine) yield poor analytical responses.  The remaining semivolatile results 

were rejected due to one of the following reasons: low acid surrogate recovery representative of phenolic 

compound recoveries, low MS recovery, gross holding time exceedance, and low laboratory control 

sample recovery.  The gross holding time exceedance and low laboratory control sample recovery are 

attributed to laboratory performance and the remaining reasons for data rejection can be attributed to a 

difficult sample matrix. In summary, the semivolatile compounds, including PAHs, generally show a 

slightly low bias, with 3,3’-dichlorobenzidene and 4-chloroaniline exhibiting a moderate low bias and 

hexachlorocyclopentadiene exhibiting a severe low bias.  The low phenol compound recoveries indicate 

that site concentrations for phenolic compounds are higher than the reported concentrations.  This may 

be significant for the locations at which phenols were detected.  Detection limits were acceptable, so it 

does not appear that the ability to detect these compounds was compromised. A moderate degree of 

uncertainty is evident due to sample heterogeneity. 

 

VOCs – The compounds acrolein, 2-butanone, acetone, acrylonitrile, and methacrylonitrile constitute all 

of the results rejected for the volatile analyses for Round 1.  The data were rejected because these 

compounds yield poor analytical responses.  This is a systematic problem that occurs for one or more of 

these compounds in the majority of the samples. 

 

Round 2  

Explosives - Some uncertainty beyond the usual level of uncertainty has been indicated for the nine 

chemicals identified in Tables H-10 and H-11.  

 
Dissolved Organic Gases - The results for ethane and ethene, and possibly other dissolved organic 

gases, should be viewed as having a relatively high degree of uncertainty, (e.g., an RPD of at least 50).   

 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with an apparent but probably false 

moderate high bias for titanium, and zinc (See Table H-8) on solid matrices.  The probable false 

indication is due to spike amounts being significantly less than the native metal concentration in the 
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spiked samples.  Based on the two MS results for dissolved metals, dissolved metal results appear to be 

biased slightly low (approximately 30 to 40 percent) and outside the reference range of 75 to 125 percent.  

Several soil and sediment RPD results exceeded the reference point of 50 percent, however, the 

laboratory precision was equal to or better than field duplicate precision, as expected.  This indicates that 

the greater proportion of uncertainty is associated with natural sample heterogeneity.  Nevertheless, 

several metals exhibited some high RPD values (e.g., greater than 100 percent) that indicate a relatively 

large degree of heterogeneity in the solid samples. 

 

Miscellaneous Parameters (Ammonia, Chloride, Nitrite/Nitrate, Sulfate, and TOC) – The data are 

generally of acceptable quality. 

 
VOCs – The compounds 2-butanone, acetone, acrolein, acrylonitrile, methacrylonitrile, and acetonitrile 

constitute all of the results rejected for the volatile analyses.  The rejections were because these 

compounds yield poor analytical responses.  This is a systematic problem that occurs for one or more of 

these compounds in the majority of the samples analyzed from the Mine Fill B and Cast High Explosives 

Fill/B146.  These chemicals are reported along with the other VOC results even though they are not 

expected to be site-related contaminants.  The primary site-related contaminants are expected to be 

chlorinated VOCs. 

 

Round 3 

Explosives – Data quality was generally acceptable but 2,2',6,6'-tetranitro-4,4'-azoxytoluene (4,4'-TN-

AZOXY) exhibited a low bias (approximately 30 to 40 percent recovery) in some QC samples and some 

uncertainty beyond the usual level of uncertainty was indicated for RDX in one groundwater duplicate pair 

(See Table H-10).  These do not represent significant data quality deficiencies. 

 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with a moderate high bias for calcium, 

chromium, titanium, and zinc (See Table H-8).  Additionally, several metals exhibited some high RPD 

values (e.g., greater than 100 percent) that indicate a relatively large degree of heterogeneity in the solid 

samples (See Appendix H). 

 

Miscellaneous Parameters (Nitrite/Nitrate) – No results were rejected and data quality was acceptable. 

 
VOCs – All VOC compounds were rejected in sample 16SB560206 due to poor internal standard 

recovery.  No other samples were similarly affected.  The compounds acrolein, acrylonitrile, 

methacrylonitrile, and methyl iodide constitute all of the remaining results rejected for the volatile 
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analyses.  The rejections were because these compounds yield poor analytical responses.  Because the 

primary site-related contaminants are chlorinated VOCs, these rejections are not viewed to represent 

significant data deficiencies. 

 

Completeness 

Sample collection deviated somewhat from the proposed sampling strategy in Rounds 1 and 2 for solid 

and aqueous samples but samples that could be collected were generally collected.  Uncollected samples 

resulted in some cases from no surface water being present at or near to the sampling location or refusal 

was encountered during soil boring advancement.  Accordingly, the percent completeness for samples 

collected is less than 90 percent in several cases (compare sample collection ratios in Table H-1). 

 

Comparability 

Sample collection deviated from the proposed sampling strategy in Rounds 1 and 2 for solid and aqueous 

samples.  Uncollected samples were generally not collected because surface water was not available at 

all planned locations or refusal was encountered during soil boring advancement.  Accordingly, the 

percent completeness for samples collected is less than 90 percent in several cases (compare sample 

collection ratios in Table H-1). There were no data rejections in these cases but the lack of data from the 

planned locations as well as locations where data have been rejected for quality reasons should be 

considered when interpreting the results of the investigation.  Use of consistent and appropriate sampling 

and analysis methods and collecting samples from the intended locations ensured that comparability was 

maintained among sampling rounds.  Inability to achieve target detection limits or risk-based target levels 

(RBTLs) in several cases should also be considered (See Section H.3.2). 

 

Representativeness 

All samples appear to be representative of the intended environmental matrix.  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. 

 

Sensitivity 

Sensitivity was typical of environmental investigations conducted at NSWC Crane.  Some risk-based 

screening levels were less than the achievable detection limits and these are identified in detail in 

Appendix H (Tables H-4 through H-7).  The inability to achieve certain screening values (SVs) with the 

selected analytical methods was recognized at the outset of the investigation and concluded not to be 
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detrimental to the attainment of project objectives. When it was feasible to achieve lower detection limits, 

it was done.  For example, the herbicide analytical method was used to measure hexachlorophene and 

pentachlorophenol concentrations instead of the usual SVOC method.  In addition, selected ion 

monitoring (SIM) was used to achieve lower than normal detection limits for PAHs.  Where detection limits 

were not low enough to achieve risk-based screening levels, the data user should take this into account 

when interpreting the data. 

 



TABLE 3-1

SUMMARY OF DESCRIPTIVE STATISTICS
COMPLETE BACKGROUND SOIL SAMPLE DATA SET

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR(1)

NSWC CRANE
CRANE, INDIANA

Metal Frequency of Minimum Maximum Average of Average of Distribution 95% 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 45.8VANADIUM 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

(1) - Taken from Table 4-1 (TtNUS, 2001) of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
        Crane, Indiana, January, 2001.
(2) - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection
         limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-2

SUMMARY OF DESCRIPTIVE STATISTICS
SOIL GROUP 3 - ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR(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  - milligram per kilogram

(1) - Taken from Table 4-4 (TtNUS, 2001) of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
        Crane, Indiana, January, 2001.
(2) - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection
         limit.  This value was used for statistical analysis when no detections were encountered.



TABLE 3-3

SUMMARY OF DESCRIPTIVE STATISTICS
SOIL GROUP 8 - PENNSYLVANIAN SUBSURFACE CLAY AND SILT
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR(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 - milligram per kilogram

(1) - Taken from Table 4-9 (TtNUS, 2001) of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
       Crane, Indiana, January, 2001.
(2) - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection
         limit.



TABLE 3-4

SUMMARY OF DESCRIPTIVE STATISTICS
SOIL GROUP 9 - PENNSYLVANIAN SUBSURFACE SAND

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR(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 NAZINC 1/1 11.4 11.4 11.4 11.4 NA NA

Notes:
NA - Not available
mg/kg - milligram per kilogram

(1) - Taken from Table 4-10 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, 
        Crane, Indiana, January, 2001.
(2) - This value is the average of all detected and non-detected values.  Non-detected values were represented by using one half the detection 
        limit.



TABLE 3-5

SUMMARY OF DESCRIPTIVE STATISTICS
SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 3

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD 27/28 79.1 11500 49.4 2341 2427 16SS0330002
1,2,3,4,6,7,8,9-OCDF 9/28 0.62 J 20.1 0.2 - 2.6 2.83 7.58 16SS0130002
1,2,3,4,6,7,8-HPCDD 27/28 1.1 J 151 1.5 27.7 28.7 16SS0060002
1,2,3,4,6,7,8-HPCDF 10/28 0.33 J 8 0.07 - 6.2 0.957 2.00 16SS0130002
1,2,3,4,7,8,9-HPCDF 1/28 1.8 J 1.8 J 0.08 - 1.2 0.268 1.80 16SS0130002
1,2,3,4,7,8-HXCDD 6/28 0.2 J 1.5 J 0.1 - 0.82 0.319 0.718 16SS0270002
1,2,3,4,7,8-HXCDF 9/28 0.17 J 0.98 J 0.05 - 0.44 0.248 0.511 16SS0130002
1,2,3,6,7,8-HXCDD 8/28 0.27 J 2.5 J 0.09 - 0.92 0.486 1.14 16SS0270002
1,2,3,6,7,8-HXCDF 4/28 0.24 J 0.64 J 0.04 - 0.4 0.146 0.435 16SS0130002
1,2,3,7,8,9-HXCDD 14/28 0.47 J 4.7 J 0.1 - 1.1 0.865 1.48 16SS0270002
1,2,3,7,8,9-HXCDF 3/28 0.25 J 0.81 J 0.06 - 0.5 0.161 0.543 16SS0160002
1,2,3,7,8-PECDD 3/28 0.14 J 1.5 J 0.1 - 0.8 0.263 0.840 16SS0320002
2,3,4,6,7,8-HXCDF 5/28 0.12 J 0.75 J 0.05 - 0.4 0.166 0.434 16SS0270002
2,3,7,8-TCDF 2/28 0.51 J 0.75 J 0.05 - 0.4 0.138 0.630 16SS0270002
TEQ BIRD 28/28 0.0000790 2.86 --- 0.594 0.594 16SS0270002
TEQ BIRD HALFND 28/28 0.174 3.09 --- 1.18 1.18 16SS0270002
TEQ MAMMAL 28/28 0.0000790 3.30 --- 0.826 0.826 16SS0270002
TEQ MAMMAL HALFND 28/28 0.146 3.48 --- 1.28 1.28 16SS0270002
TOTAL HPCDD 27/28 2.3 302 3.3 59.9 62.0 16SS0270002
TOTAL HPCDF 12/28 0.48 J 27.5 J 0.08 - 1.4 2.78 6.13 16SS0130002
TOTAL HXCDD 20/28 1.6 45.9 0.1 - 2 6.63 9.14 16SS0270002
TOTAL HXCDF 15/28 0.17 11.7 J 0.05 - 0.51 1.62 2.90 16SS0270002
TOTAL PECDD 5/28 0.34 4.4 J 0.1 - 0.8 0.505 1.86 16SS0270002
TOTAL PECDF 8/28 1.3 J 7.6 J 0.07 - 0.87 1.20 3.79 16SS0130002
TOTAL TCDF 6/28 0.26 13.3 J 0.05 - 7.9 1.34 3.87 16SS0320002
Volatile Organics  (µg/kg)
2-BUTANONE 5/65 1.1 J 5 J 0.888 - 1.3 0.746 3.02 16SS0730102
2-HEXANONE 1/69 3 J 3 J 0.888 - 1.3 0.590 3.00 16SS0560102
4-METHYL-2-PENTANONE 1/69 1 J 1 J 0.888 - 1.3 0.561 1.00 16SS0730102
ACETONE 18/67 1 J 71 J 0 93 13 6 73 22 1 16SS0290002

Minimum 
Concentration

Maximum 
Concentration

ACETONE 18/67 1 J 71 J 0.93 - 13 6.73 22.1 16SS0290002
CARBON DISULFIDE 2/69 2 J 3 0.888 - 1.3 0.612 2.50 16SS0720102
CHLOROFORM 1/69 1 J 1 J 0.888 - 1.3 0.561 1.00 16SS0990102
CIS-1,2-DICHLOROETHENE 9/69 1.1 J 73 0.888 - 1.3 2.51 15.6 16SS0660102
DICHLORODIFLUOROMETHANE 15/69 1 J 20 J 0.893 - 1.3 1.69 5.73 16SS0710102
METHYLENE CHLORIDE 1/69 3 J 3 J 0.888 - 13 1.21 3.00 16SS0710102
STYRENE 1/69 1 J 1 J 0.888 - 1.3 0.560 1.00 16SS0040002
TOLUENE 2/69 1 J 1 J 0.888 - 1.3 0.567 1.00 16SS0160002, 16SS0730102
TOTAL XYLENES 1/69 3 3 0.888 - 1.3 0.590 3.00 16SS0730102
TRANS-1,2-DICHLOROETHENE 5/69 1 J 2 J 0.888 - 1.3 0.617 1.45 16SS0030002, 16SS0390002
TRICHLOROETHENE 17/69 2 J 170 0.893 - 1.3 10.1 39.3 16SS0980102
TRICHLOROFLUOROMETHANE 33/69 1 J 3 J 0.888 - 1.3 1.32 2.18 7 SAMPLES
VINYL ACETATE 2/69 1 J 1 J 0.888 - 1.3 0.566 1.00 16SS0190002, 16SS0350002



TABLE 3-5

SUMMARY OF DESCRIPTIVE STATISTICS
SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 3

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Minimum 

Concentration
Maximum 

Concentration
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 2/39 4 J 94 3.4 - 4.3 4.36 49.0 16SS0030002
ACENAPHTHENE 2/39 5 J 1800 3.5 - 4.3 48.1 903 16SS0030002
ACENAPHTHYLENE 3/39 4 J 680 3.5 - 4.3 19.7 232 16SS0030002
ANTHRACENE 4/39 5 J 3500 3.5 - 4.3 92.6 886 16SS0030002
BENZO(A)ANTHRACENE 12/39 4 J 9600 3.5 - 4.3 254 820 16SS0030002
BENZO(A)PYRENE 13/39 4 J 8400 3.5 - 4.3 223 665 16SS0030002
BENZO(B)FLUORANTHENE 16/39 4 J 9200 3.5 - 4.2 246 596 16SS0030002
BENZO(G,H,I)PERYLENE 12/39 4 J 5100 3.5 - 4.3 136 438 16SS0030002
BENZO(K)FLUORANTHENE 11/39 4 J 5000 3.5 - 4.3 134 471 16SS0030002
BIS(2-ETHYLHEXYL)PHTHALATE 9/39 92 J 1200 69 - 730 114 239 16SS0040002
CHRYSENE 15/39 4 J 11000 3.5 - 4.3 292 755 16SS0030002
DIBENZO(A,H)ANTHRACENE 3/39 8 1600 3.5 - 4.3 43.4 541 16SS0030002
DIBENZOFURAN 1/39 560 J 560 J 69 - 87 52.6 560 16SS0030002
FLUORANTHENE 15/39 4 J 19000 3.5 - 4.3 501 1300 16SS0030002
FLUORENE 4/39 4 J 2300 3.5 - 4.3 61.7 585 16SS0030002
INDENO(1,2,3-CD)PYRENE 10/39 5 J 4400 3.5 - 4.3 117 452 16SS0030002
NAPHTHALENE 3/39 4 J 180 3.4 - 4.3 6.64 63.0 16SS0030002
PHENANTHRENE 8/39 4 J 8700 3.5 - 4.3 231 1121 16SS0030002
PYRENE 17/39 4 J 35000 3.5 - 4.3 911 2088 16SS0030002
SAFROLE 5/39 340 J 15000 69 - 150 615 4528 16SS0130002
Energetics  (mg/kg)
HMX 1/39 0.34 J 0.34 J 0.25 0.131 0.340 16SS0330002
Herbicides  (µg/kg)
HEXACHLOROPHENE 1/39 2.6 J 2.6 J 0.62 - 1.1 0.501 2.60 16SS0030002
PENTACHLOROPHENOL 4/39 0.79 J 14 0.46 - 0.58 0.884 6.32 16SS0050002
Inorganics  (mg/kg)
ALUMINUM 48/49 1780 J 34200 J 3610 12037 12250 16SS0880002
ANTIMONY 22/49 0.51 J 27.2 J 0.19 - 3.4 2.85 5.71 16SS0140002
ARSENIC 49/49 0.75 J 12.7 J --- 5.28 5.28 16SS0880002
BARIUM 49/49 11 9 J 303 J 98 4 98 4 16SS0130002BARIUM 49/49 11.9 J 303 J --- 98.4 98.4 16SS0130002
BERYLLIUM 23/49 0.23 J 1.4 J 0.06 - 1 0.409 0.602 16SS0170002
CADMIUM 17/49 0.19 J 2.8 J 0.13 - 1 0.506 1.05 16SS0150002
CALCIUM 46/49 212 J 246000 J 152 - 236 10713 11406 16SS0030002
CHROMIUM 49/49 4.3 J 38.2 J --- 16.9 16.9 16SS0880002
COBALT 49/49 0.87 J 25.9 J --- 6.66 6.66 16SS0170002
COPPER 49/49 2.4 J 413 J --- 51.4 51.4 16SS0150002
IRON 49/49 2170 J 43000 J --- 19814 19814 16SS0200002
LEAD 48/49 3.5 J 1240 J 14.8 127 130 16SS0140002
LITHIUM 37/39 0.81 J 21.5 J 4.3 - 5.6 9.00 9.36 16SS0170002
MAGNESIUM 49/49 105 J 62500 J --- 3196 3196 16SS0030002
MANGANESE 49/49 3.8 J 1040 J --- 275 275 16SS0130002
MERCURY 34/49 0.015 J 0.22 J 0.002 - 0.021 0.0338 0.0471 16SS0050002
NICKEL 49/49 0.71 J 41.3 J --- 12.9 12.9 16SS0170002
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SUMMARY OF DESCRIPTIVE STATISTICS
SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Minimum 

Concentration
Maximum 

Concentration
Inorganics  (mg/kg) (Continued)
POTASSIUM 49/49 206 J 2980 J --- 1036 1036 16SS0880002
SELENIUM 2/49 0.16 J 0.31 J 0.03 - 0.82 0.146 0.235 16SS0320002
SILVER 1/49 0.28 J 0.28 J 0.02 - 0.26 0.0406 0.280 16SS0330002
SODIUM 4/49 162 J 496 J 12.7 - 84.9 38.4 260 16SS0030002
STRONTIUM 39/39 4.5 J 252 J --- 49.6 49.6 16SS0030002
THALLIUM 2/49 0.16 J 0.32 J 0.03 - 0.5 0.0939 0.240 16SS0110002
TIN 8/49 0.25 J 12.3 J 0.32 - 2.4 0.744 2.37 16SS0080002
TITANIUM 44/44 7.5 J 348 J --- 99.6 99.6 16SS0110002
VANADIUM 49/49 3.6 J 65.2 J --- 24.6 24.6 16SS0880002
ZINC 36/49 24 J 1840 J 5.2 - 2510 312 373 16SS0420002
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 7/7 7.4 22 --- 16.5 16.5 16SS0240002
PH  (S.U.) 7/7 5.2 8 --- 6.31 6.31 16SS0020002
TOTAL ORGANIC CARBON  (mg/kg) 6/7 1000 J 6200 J 1000 3686 4217 16SS0120002

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg/kg = microgram per kilogram
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
HPCDD = heptachlorodibenzo-p-idioxin
HPCDF = heptachlorodibenzofuran
HXCDD = hexachlorodibenzo-p-dioxin
HXCDF = hexachlorodibenzofuran
MEQ/1 = milliequivalents per 100 grams
mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram
OCDD = octachlorodibenzo-p-dioxin
OCDF = octachlorodibenzofuran
PECDD = pentachlorodibenzo p dioxinPECDD = pentachlorodibenzo-p-dioxin
PECDF = pentachlorodibenzofuran
QC = quality control
S.U. = Standard Unit
TCDF = tetrachlorodibenzofuran
TEQ = Toxicity equivalent
TV = threshold value



TABLE 3-6

SUMMARY OF CHEMICALS DETECTED
SURFACE SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB001 16SB002 16SB003 16SB004 16SB005 16SB006 16SB007 16SB008 16SB009 16SB010 16SB011 16SB012
SAMPLE NUMBER 16SS0010002 16SS0020002 16SS0030002 16SS0040002 16SS0050002 16SS0060002 16SS0070002 16SS0080002 16SS0090002 16SS0100002 16SS0110002 16SS0120002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/28/2003
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4660 89.4  J 396  J 1600  J 815  J 3840 4980
1,2,3,4,6,7,8,9-OCDF 1.9  U 2.6  UJ 1.8  UJ 1.4  UJ 2  UJ 1.1  U 1  U
1,2,3,4,6,7,8-HPCDD 151 4.2  J 4.2  J 14.7 7 29.2 45.2
1,2,3,4,6,7,8-HPCDF 0.5  U 0.6  U 0.5  U 0.81  U 0.73  J 0.5  U 0.9  UJ
1,2,3,4,7,8,9-HPCDF 0.7  U 0.8  U 0.7  U 0.5  U 0.6  U 0.7  U 1.2  UJ
1,2,3,4,7,8-HXCDD 0.6  U 0.7  U 0.6  U 0.6  U 0.5  U 0.5  U 0.5  U
1,2,3,4,7,8-HXCDF 0.3  U 0.3  U 0.3  U 0.2  U 0.3  U 0.3  U 0.4  U
1,2,3,6,7,8-HXCDD 0.92  U 0.7  U 0.6  U 0.5  U 0.5  U 0.5  U 0.5  U
1,2,3,6,7,8-HXCDF 0.3  U 0.3  U 0.3  U 0.2  U 0.2  U 0.3  U 0.4  U
1,2,3,7,8,9-HXCDD 2.2  J 0.7  U 0.6  U 0.6  U 0.5  U 1.1  J 0.5  U
1,2,3,7,8,9-HXCDF 0.4  U 0.4  U 0.4  U 0.3  U 0.3  U 0.4  U 0.5  U
1,2,3,7,8-PECDD 0.6  U 0.7  U 0.6  U 0.6  U 0.6  U 0.5  U 0.4  U
2,3,4,6,7,8-HXCDF 0.3  U 0.4  U 0.3  U 0.3  U 0.3  U 0.3  U 0.4  U
2,3,7,8-TCDF 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.4  U 0.4  U
TEQ BIRD 0.83719 0.0134 0.04398 0.17484 0.096 0.5232 0.5642
TEQ BIRD HALFND 1.89779 1.1164 1.08298 1.14889 1.064 1.524255 1.44925
TEQ MAMMAL 2.19619 0.0512 0.08178 0.30714 0.159 0.786 0.971
TEQ MAMMAL HALFND 3.04319 0.9332 0.89278 1.07369 0.917 1.534555 1.63105
TOTAL HPCDD 208 4.2 9.7 32.7 15.1  J 52.2 82.4
TOTAL HPCDF 0.6  U 0.7  U 0.6  U 1.4  U 0.73 0.6  U 1  UJ
TOTAL HXCDD 18.2  J 0.7  U 0.6  U 2  U 0.5  U 2.8 2.3
TOTAL HXCDF 0.3  U 0.4  U 0.3  U 1.5 0.3  U 0.3  U 0.4  U
TOTAL PECDD 0.6  U 0.7  U 0.6  U 0.6  U 0.6  U 0.5  U 0.4  U
TOTAL PECDF 0.5  U 0.5  U 0.4  U 3.7  J 0.4  U 0.3  U 0.3  U
TOTAL TCDF 0.3  U 0.3  U 0.86 7.9  U 0.51  U 0.4  U 0.4  U
Volatile Organics  (µg/kg)
2-BUTANONE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
2-HEXANONE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
4-METHYL-2-PENTANONE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
ACETONE 7  J 1.1  UJ 1.1  UJ 3  J 1.2  UJ 1.2  UJ 1.1  UJ 1.1  UJ 1.1  UJ 1.2  UJ 1.3  UJ 1.3  UJ
CARBON DISULFIDE 1  UJ 1.1  U 1.1  U 1.2  U 1.2  UJ 1.2  UJ 1.1  U 1.1  U 1.1  U 1.2  UJ 1.3  UJ 1.3  UJ
CHLOROFORM 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
CIS-1,2-DICHLOROETHENE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 2  J 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
DICHLORODIFLUOROMETHANE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
METHYLENE CHLORIDE 1  UJ 2  U 1  U 3  U 3  U 1.2  UJ 1.1  UJ 2  U 2  U 1.2  UJ 3  U 4  BU
STYRENE 1  U 1.1  U 1.1  U 1  J 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TOLUENE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TOTAL XYLENES 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TRANS-1,2-DICHLOROETHENE 1  U 1  J 2  J 1  J 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TRICHLOROETHENE 1  U 1.1  U 1.1  U 1.2  U 1.2  U 1.2  U 3 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TRICHLOROFLUOROMETHANE 1  U 2  J 1.1  U 2  J 2  J 1.2  U 1.1  U 2  J 2  J 1.2  U 1.3  U 2  J
VINYL ACETATE 1  U 1.1  UJ 1.1  UJ 1.2  UJ 1.2  U 1.2  U 1.1  UJ 1.1  UJ 1.1  UJ 1.2  U 1.3  U 1.3  U
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB001 16SB002 16SB003 16SB004 16SB005 16SB006 16SB007 16SB008 16SB009 16SB010 16SB011 16SB012
SAMPLE NUMBER 16SS0010002 16SS0020002 16SS0030002 16SS0040002 16SS0050002 16SS0060002 16SS0070002 16SS0080002 16SS0090002 16SS0100002 16SS0110002 16SS0120002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/28/2003
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 3.4  U 3.8  U 94 3.9  U 3.8  U 4  U 3.7  U 3.6  U 3.8  U 3.8  U 4.1  U 4.2  U
ACENAPHTHENE 5  J 3.8  U 1800 3.9  U 3.8  U 4  U 3.7  U 3.6  U 3.8  U 3.8  U 4.1  U 4.2  U
ACENAPHTHYLENE 13 3.8  U 680 3.9  U 3.8  U 4  U 3.7  U 3.6  U 3.8  U 3.8  U 4.1  U 4.2  U
ANTHRACENE 27 3.8  U 3500 3.9  U 3.8  U 4  U 10 3.6  U 5  J 3.8  U 4.1  U 4.2  U
BENZO(A)ANTHRACENE 100 3.8  U 9600 15 3.8  U 4  U 25 4  J 28  J 3.8  U 4.1  U 4.2  U
BENZO(A)PYRENE 94 3.8  U 8400 12 3.8  U 4  U 17 4  J 32 3.8  U 4.1  U 4.2  U
BENZO(B)FLUORANTHENE 110 3.8  U 9200 17 3.8  U 4  U 19 5  J 50  J 9 4.1  U 4.2  U
BENZO(G,H,I)PERYLENE 48 3.8  U 5100 8 6  J 4  U 7  J 4  J 28 3.8  U 4.1  U 4.2  U
BENZO(K)FLUORANTHENE 58 3.8  U 5000 11 3.8  U 4  U 13 4  J 22 3.8  U 4.1  U 4.2  U
BIS(2-ETHYLHEXYL)PHTHALATE 69  U 76  U 150  U 92  J 77  U 160  J 75  U 73  U 76  U 98  J 170 85  U
CHRYSENE 130 4  J 11000 34 3.8  U 4  U 22 3.6  U 36 5  J 4.1  U 4.2  U
DIBENZO(A,H)ANTHRACENE 15 3.8  U 1600 3.9  U 3.8  U 4  U 3.7  U 3.6  U 8 3.8  U 4.1  U 4.2  U
DIBENZOFURAN 69  U 76  U 560  J 78  U 77  U 81  U 75  U 73  U 76  U 77  U 84  U 85  U
FLUORANTHENE 220 3.8  U 19000 41 3.8  U 4  U 58 5  J 64  J 6  J 4.1  U 4.2  U
FLUORENE 23 3.8  U 2300 4  J 3.8  U 4  U 11 3.6  U 3.8  U 3.8  U 4.1  U 4.2  U
INDENO(1,2,3-CD)PYRENE 41 3.8  U 4400 6  J 3.8  U 4  U 6  J 3.6  U 23 3.8  U 4.1  U 4.2  U
NAPHTHALENE 3.4  U 3.8  U 180 3.9  U 3.8  U 4  U 3.7  U 3.6  U 3.8  U 3.8  U 4.1  U 4.2  U
PHENANTHRENE 140 3.8  U 8700 24 3.8  U 4  U 49 3.6  U 28 3.8  U 4.1  U 4.2  U
PYRENE 200 6  J 35000 44 3.8  U 4  U 54 4  J 60 6  J 4.1  U 4.2  U
SAFROLE 69  U 76  U 150  U 78  U 77  U 81  U 75  U 73  U 76  U 77  U 84  U 85  U
Energetics  (mg/kg)
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 0.25  U
Herbicides  (µg/kg)
HEXACHLOROPHENE 0.62  U 0.68  U 2.6  J 0.7  U 0.69  U 0.72  U 0.67  U 0.66  U 0.68  U 0.69  U 0.75  U 1.1  U
PENTACHLOROPHENOL 0.46  U 0.51  U 0.49  U 0.53  U 14 0.54  U 0.5  U 0.49  U 0.51  U 0.52  U 0.56  U 0.57  U
Inorganics  (mg/kg)
ALUMINUM 10500  J 13600  J 3610  U 18800  J 2740  J 16000  J 7590  J 4230  J 5010  J 7410  J 23800  J 12000  J
ANTIMONY 0.43  U 0.4  U 0.36  U 0.62  U 0.95  U 0.75  U 0.29  U 2.9  U 8.9  J 7.3  J 3.4  U 3.6  J
ARSENIC 6  J 4  J 1.3  J 9  J 1.2  J 4  J 1.3  J 0.94  J 1.6  J 1.4  J 10.9  J 6.7  J
BARIUM 48.1  J 52  J 19.7  J 69.8  J 18  J 84.5  J 25.3  J 53.1  J 95  J 203  J 76.2  J 134  J
BERYLLIUM 0.36  J 0.43  J 0.12  U 0.59  J 0.25  U 0.47  J 0.54  J 0.49  J 0.49  J 0.8  J 0.73  J 0.64  U
CADMIUM 0.35  U 0.57  U 0.48  U 0.57  U 0.2  U 0.29  U 0.19  U 0.66  U 1.9  J 1  J 0.38  U 1.3  J
CALCIUM 56500  J 40000  J 246000  J 7760  J 20800  J 8910  J 4040  J 10400  J 17300  J 548  J 818  J 985  J
CHROMIUM 15.5  J 18.8  J 11.9  J 20.5  J 8.3  J 20.5  J 19.3  J 12.1  J 12.1  J 17.7  J 28.9  J 12.9  J
COBALT 3.2  J 3.6  J 1.1  J 5.9  J 0.87  J 5.7  J 3.8  J 4.4  J 3.6  J 7.4  J 5.6  J 11.5  J
COPPER 10.4  J 9.9  J 3.5  J 12.7  J 13.9  J 12.1  J 13.8  J 52.5  J 84  J 127  J 16.9  J 62.6  J
IRON 15800  J 18600  J 4230  J 22200  J 8590  J 20900  J 7890  J 14400  J 13600  J 23600  J 28900  J 18900  J
LEAD 8.8  J 12.3  J 4.7  J 11.4  J 15.9  J 15  J 16  J 195  J 311  J 345  J 15.2  J 258  J
LITHIUM 7.7  J 10.7  J 9.9  J 14.1  J 3  J 13.5  J 17.1  J 7.2  J 6.1  J 9.8  J 19.2  J 9.7  J
MAGNESIUM 2860  J 6350  J 62500  J 4650  J 8230  J 2980  J 1970  J 830  J 2490  J 957  J 1560  J 1520  J
MANGANESE 97  J 140  J 78.2  J 147  J 28.2  J 75  J 31  J 108  J 132  J 311  J 231  J 706  J
MERCURY 0.027  J 0.008  U 0.007  U 0.026  J 0.22  J 0.029  J 0.002  U 0.018  J 0.016  J 0.04  J 0.16  J 0.073  J
NICKEL 7.9  J 9.3  J 9.9  J 13.3  J 4.2  J 11.5  J 16.7  J 13  J 9.4  J 19.9  J 15.1  J 12.4  J
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB001 16SB002 16SB003 16SB004 16SB005 16SB006 16SB007 16SB008 16SB009 16SB010 16SB011 16SB012
SAMPLE NUMBER 16SS0010002 16SS0020002 16SS0030002 16SS0040002 16SS0050002 16SS0060002 16SS0070002 16SS0080002 16SS0090002 16SS0100002 16SS0110002 16SS0120002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/28/2003
Inorganics  (mg/kg) (Continued)
POTASSIUM 982  J 1180  J 1160  J 1690  J 807  J 1120  J 1510  J 1140  J 919  J 1240  J 2240  J 707  J
SELENIUM 0.23  U 0.22  U 0.22  U 0.41  U 0.14  U 0.17  U 0.2  U 0.04  U 0.12  U 0.12  U 0.26  U 0.43  U
SILVER 0.13  U 0.04  U 0.04  U 0.05  U 0.03  U 0.03  U 0.04  U 0.03  U 0.04  U 0.09  U 0.08  U 0.04  U
SODIUM 162  J 178  J 496  J 84.9  U 66  U 49.6  U 69.5  U 45.7  U 36.2  U 48.5  U 53.2  U 20.4  U
STRONTIUM 93.8  J 51.2  J 252  J 20.8  J 26.5  J 50.2  J 16.6  J 33.6  J 41.5  J 55  J 14.1  J 58.8  J
THALLIUM 0.18  U 0.15  U 0.06  U 0.23  U 0.05  U 0.17  U 0.12  U 0.06  U 0.08  U 0.1  U 0.32  J 0.15  U
TIN 0.43  U 0.47  U 0.38  U 0.57  U 0.33  U 0.63  U 0.42  U 12.3  J 2.4  U 1.1  U 0.83  U 0.98  U
TITANIUM 128  J 121  J 39.1  J 239  J 61.8  J 125  J 68.2  J 82.7  J 53.6  J 22.9  J 348  J 113  J
VANADIUM 27.1  J 29.3  J 13.9  J 37.1  J 10.8  J 32.3  J 12.3  J 11.1  J 10.6  J 14.1  J 52.8  J 23.3  J
ZINC 24.2  J 24  J 33.6  J 40.7  J 24.2  J 33.6  J 48.1  J 271  J 552  J 972  J 55.9  J 603  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 20 7.4 17
PH  (S.U.) 8 7.7 5.7
TOTAL ORGANIC CARBON  (mg/kg) 3800  J 1000  U 6200  J
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB013 16SB014 16SB015 16SB016 16SB017 16SB018 16SB019 16SB020 16SB021 16SB022 16SB023 16SB024
SAMPLE NUMBER 16SS0130002 16SS0140002 16SS0150002 16SS0160002 16SS0170002 16SS0180002 16SS0190002 16SS0200002 16SS0210002 16SS0220002 16SS0230002 16SS0240002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/28/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD 3070 735 282  J 731  J 935 2350 2510 49.4  U 1370 1290 1490  J 2070  J
1,2,3,4,6,7,8,9-OCDF 20.1 1.8  J 1.8  UJ 2.1  UJ 1.4  U 0.62  J 0.5  U 0.79  J 0.5  U 0.2  U 0.8  UJ 1.3  J
1,2,3,4,6,7,8-HPCDD 42.4 9.3 4.1  J 7.4 10.4 13.1 13.5 1.5  U 9.7 8.8 20.3 16.9  J
1,2,3,4,6,7,8-HPCDF 8 0.81  J 0.4  U 0.5  U 0.5  U 0.33  J 0.1  U 0.27  U 0.2  U 0.07  U 0.76  U 0.56  J
1,2,3,4,7,8,9-HPCDF 1.8  J 0.6  U 0.6  U 0.7  U 0.8  U 0.08  U 0.2  U 0.08  U 0.2  U 0.09  U 0.3  U 0.2  UJ
1,2,3,4,7,8-HXCDD 0.69  J 0.4  U 0.5  U 0.6  U 0.5  U 0.2  J 0.2  U 0.1  U 0.2  U 0.1  U 0.4  U 0.37  J
1,2,3,4,7,8-HXCDF 0.98  J 0.2  U 0.3  U 0.72  J 0.3  U 0.13  U 0.38  J 0.12  U 0.31  U 0.05  U 0.43  J 0.35  J
1,2,3,6,7,8-HXCDD 1.4  J 0.4  U 0.5  U 0.6  U 0.5  U 0.27  J 0.42  J 0.09  U 0.2  U 0.09  U 0.64  J 0.48  U
1,2,3,6,7,8-HXCDF 0.64  J 0.2  U 0.3  U 0.3  U 0.3  U 0.06  U 0.09  U 0.04  U 0.09  U 0.04  U 0.2  U 0.1  UJ
1,2,3,7,8,9-HXCDD 1.8  J 0.86  J 0.5  U 0.6  U 0.5  U 0.47  J 0.9  U 0.1  U 0.2  U 0.1  U 0.81  J 0.71  J
1,2,3,7,8,9-HXCDF 0.3  U 0.3  U 0.4  U 0.81  J 0.4  U 0.06  U 0.1  U 0.06  U 0.1  U 0.06  U 0.2  U 0.2  UJ
1,2,3,7,8-PECDD 0.4  U 0.3  U 0.6  U 0.8  U 0.5  U 0.14  J 0.3  U 0.1  U 0.2  U 0.1  U 0.4  UJ 0.3  UJ
2,3,4,6,7,8-HXCDF 0.7  J 0.2  U 0.3  U 0.3  U 0.3  U 0.12  J 0.1  U 0.05  U 0.1  U 0.05  U 0.2  U 0.21  U
2,3,7,8-TCDF 0.51  J 0.2  U 0.3  U 0.3  U 0.4  U 0.06  U 0.1  U 0.05  U 0.1  U 0.05  U 0.2  U 0.1  UJ
TEQ BIRD 1.41991 0.17708 0.03248 0.23371 0.1039 0.463162 0.3067 0.000079 0.1467 0.1378 1.31978 1.20613
TEQ BIRD HALFND 2.15991 0.74708 1.06248 1.38771 1.08047 0.594062 0.790725 0.174499 0.499725 0.31456 1.46508 1.21903
TEQ MAMMAL 1.50301 0.26078 0.06938 0.30031 0.1975 0.615362 0.466 0.000079 0.234 0.217 1.40008 1.17673
TEQ MAMMAL HALFND 2.08051 0.71378 0.86438 1.22631 0.94657 0.697762 0.851025 0.146299 0.503525 0.35881 1.46538 1.21123
TOTAL HPCDD 86.1 16.4 9  J 15.9  J 22.2 25.6 26.3 3.3  U 20.1 20.2 42.8 34.2  J
TOTAL HPCDF 27.5  J 1.4  J 0.5  U 0.6  U 1.3 0.48  J 0.1  U 0.53  U 0.2  U 0.08  U 0.76  U 0.56  J
TOTAL HXCDD 13.5 3.4 0.5  U 0.6  U 2 3.5  J 2.8  J 0.94  U 1.6 2  J 6.2  J 3.7  J
TOTAL HXCDF 10.3  J 0.46 0.3  U 1.5 0.4  U 0.42  J 0.67 0.51  U 0.5  J 0.05  U 1  J 0.83  J
TOTAL PECDD 0.79  U 0.3  U 0.6  U 0.8  U 0.5  U 0.34 0.3  U 0.1  U 0.2  U 0.1  U 0.4  UJ 0.3  UJ
TOTAL PECDF 7.6  J 0.87  U 0.4  U 0.5  U 0.3  U 0.07  U 0.36  U 0.07  U 0.2  U 0.07  U 0.2  UJ 0.2  UJ
TOTAL TCDF 7  U 2.7  U 0.3  U 0.3  U 0.4  U 0.06  U 0.1  U 0.26 0.1  U 0.05  U 2.4  J 0.1  UJ
Volatile Organics  (µg/kg)
2-BUTANONE 1.3  U 1.2  U 1.1  UJ 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  UJ 1.2  U 1.3  U 1.3  U
2-HEXANONE 1.3  U 1.2  U 1.1  UJ 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  UJ 1.2  U 1.3  U 1.3  U
4-METHYL-2-PENTANONE 1.3  U 1.2  U 1.1  UJ 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  UJ 1.2  U 1.3  U 1.3  U
ACETONE 1.3  UJ 1.2  UJ 1.1  UJ 1.2  UJ 1.2  UJ 1.2  UJ 8  J 1.1  UJ 1.1  UJ 3  J 30  J 1.3  UJ
CARBON DISULFIDE 1.3  UJ 1.2  U 1.1  U 1.2  U 1.2  U 1.2  UJ 1.2  UJ 1.1  UJ 1.1  UJ 1.2  UJ 1.3  UJ 1.3  UJ
CHLOROFORM 1.3  U 1.2  U 1.1  U 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
CIS-1,2-DICHLOROETHENE 1.3  U 1.2  U 1.1  U 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
DICHLORODIFLUOROMETHANE 1.3  U 1.2  U 1.1  U 1.2  U 1.2  U 1.2  U 1.2  UJ 1.1  U 1.1  U 1.2  UJ 1.3  UJ 1.3  U
METHYLENE CHLORIDE 6  BU 4  U 1  U 1.2  UJ 1  U 2  BU 12  BU 2  BU 5  BU 3  BU 6  BU 2  BU
STYRENE 1.3  U 1.2  U 1.1  UJ 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  UJ 1.2  U 1.3  U 1.3  U
TOLUENE 1.3  U 1.2  U 1.1  U 1  J 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TOTAL XYLENES 1.3  U 1.2  U 1.1  U 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TRANS-1,2-DICHLOROETHENE 1.3  U 1.2  U 1.1  U 1.2  U 1.2  U 1.2  U 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
TRICHLOROETHENE 1.3  U 1.2  U 1.1  U 1.2  U 1.2  U 1.2  U 1.2  U 2  J 1.1  U 1.2  U 1.3  U 1.3  U
TRICHLOROFLUOROMETHANE 3  J 2  J 1.1  U 2  J 2  J 2  J 2  J 2  J 2  J 2  J 3  J 3  J
VINYL ACETATE 1.3  U 1.2  UJ 1.1  UJ 1.2  UJ 1.2  UJ 1.2  U 1  J 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB013 16SB014 16SB015 16SB016 16SB017 16SB018 16SB019 16SB020 16SB021 16SB022 16SB023 16SB024
SAMPLE NUMBER 16SS0130002 16SS0140002 16SS0150002 16SS0160002 16SS0170002 16SS0180002 16SS0190002 16SS0200002 16SS0210002 16SS0220002 16SS0230002 16SS0240002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/28/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 4  J 3.8  U 3.9  U 4.2  U 4.2  U
ACENAPHTHENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
ACENAPHTHYLENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
ANTHRACENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
BENZO(A)ANTHRACENE 4.3  U 4  U 5  J 6  J 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
BENZO(A)PYRENE 4.3  U 4  U 4  J 10 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
BENZO(B)FLUORANTHENE 4  J 4  U 11 12 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
BENZO(G,H,I)PERYLENE 4.3  U 6  J 6  J 10 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
BENZO(K)FLUORANTHENE 4.3  U 4  U 3.8  U 8  J 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
BIS(2-ETHYLHEXYL)PHTHALATE 180  BU 96  J 97  J 110  J 130  J 78  UJ 730  BU 130  BU 110  BU 180  BU 270  BU 89  BU
CHRYSENE 4.3  U 4  U 6  J 10 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
DIBENZO(A,H)ANTHRACENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
DIBENZOFURAN 87  U 80  U 77  U 81  U 78  U 78  UJ 77  U 74  U 77  U 78  U 85  U 84  U
FLUORANTHENE 4.3  U 6  J 8 15 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
FLUORENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
INDENO(1,2,3-CD)PYRENE 4.3  U 5  J 5  J 8 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
NAPHTHALENE 4.3  U 4  U 3.8  U 4  U 3.8  U 3.9  U 3.8  U 5  J 3.8  U 3.9  U 4.2  U 4.2  U
PHENANTHRENE 4.3  U 4  U 4  J 7  J 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
PYRENE 4.3  U 7  J 8 15 3.8  U 3.9  U 3.8  U 3.6  U 3.8  U 3.9  U 4.2  U 4.2  U
SAFROLE 15000 80  U 77  U 81  U 78  U 78  UJ 77  U 74  U 77  U 78  U 1200  J 84  U
Energetics  (mg/kg)
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 0.25  U
Herbicides  (µg/kg)
HEXACHLOROPHENE 1.1  U 0.72  U 0.69  U 0.72  U 0.7  U 0.99  U 0.98  U 0.94  U 0.97  U 1  U 1.1  U 1.1  U
PENTACHLOROPHENOL 0.58  U 0.54  U 0.51  U 0.54  U 0.52  U 0.53  U 0.52  U 0.5  U 0.52  U 0.53  U 0.57  U 0.57  U
Inorganics  (mg/kg)
ALUMINUM 11000  J 13900  J 12900  J 11900  J 9880  J 4690  J 8340  J 3170  J 2510  J 9330  J 17300  J 8940  J
ANTIMONY 13  J 27.2  J 4.4  J 6.6  J 1.4  U 0.59  U 0.29  U 7.7  J 14.8  J 2  U 1.3  U 2  J
ARSENIC 7  J 4.7  J 5.9  J 4.7  J 2.7  J 1.5  J 3.4  J 1.2  J 1.1  J 3.3  J 10.5  J 5.6  J
BARIUM 303  J 144  J 177  J 148  J 119  J 48.2  J 36.2  J 159  J 243  J 61.3  J 85.2  J 91.7  J
BERYLLIUM 0.49  U 0.45  J 0.68  J 0.63  J 1.4  J 0.59  U 0.22  U 0.86  J 0.23  U 0.79  J 0.6  J 0.51  U
CADMIUM 2.4  J 0.6  U 2.8  J 0.94  J 0.75  J 0.16  U 0.21  U 0.66  J 0.56  U 0.57  U 0.43  U 0.3  U
CALCIUM 1580  J 63000  J 6860  J 2570  J 219  J 316  J 152  U 3290  J 3890  J 478  J 236  U 888  J
CHROMIUM 11.8  J 16  J 19.2  J 16.7  J 26  J 13.6  J 10.9  J 13.8  J 6.7  J 17  J 18.5  J 10  J
COBALT 13.7  J 4.5  J 9.4  J 9  J 25.9  J 8.7  J 2.9  J 15.6  J 8.3  J 6.6  J 7.8  J 6.6  J
COPPER 122  J 231  J 413  J 66.9  J 39.5  J 12.8  J 6.9  J 65.4  J 391  J 28.3  J 23  J 15.3  J
IRON 17200  J 15700  J 22500  J 17900  J 31000  J 19800  J 14200  J 43000  J 15800  J 42000  J 28500  J 13900  J
LEAD 405  J 1240  J 211  J 154  J 140  J 9.8  J 8.1  J 765  J 211  J 69.9  J 43  J 18  J
LITHIUM 8.7  J 10.7  J 12.1  J 10.1  J 21.5  J 8  J 5.6  J 5.7  J 3.4  J 8.3  J 12.8  J 8  J
MAGNESIUM 1400  J 2940  J 1890  J 1420  J 2330  J 854  J 1030  J 989  J 851  J 1190  J 2320  J 1250  J
MANGANESE 1040  J 301  J 575  J 566  J 536  J 155  J 130  J 945  J 244  J 208  J 275  J 205  J
MERCURY 0.07  J 0.042  J 0.015  J 0.009  U 0.026  J 0.002  U 0.011  U 0.015  U 0.026  J 0.006  U 0.047  J 0.047  J
NICKEL 13.4  J 9.9  J 15  J 12.1  J 41.3  J 15.9  J 5.6  J 23.6  J 15.7  J 13.5  J 15  J 8.4  J
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB013 16SB014 16SB015 16SB016 16SB017 16SB018 16SB019 16SB020 16SB021 16SB022 16SB023 16SB024
SAMPLE NUMBER 16SS0130002 16SS0140002 16SS0150002 16SS0160002 16SS0170002 16SS0180002 16SS0190002 16SS0200002 16SS0210002 16SS0220002 16SS0230002 16SS0240002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/28/2003 3/27/2003 3/27/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003
Inorganics  (mg/kg) (Continued)
POTASSIUM 595  J 791  J 1340  J 1280  J 1440  J 484  J 360  J 750  J 696  J 514  J 893  J 535  J
SELENIUM 0.54  U 0.22  U 0.31  U 0.24  U 0.25  U 0.11  U 0.09  U 0.16  U 0.05  U 0.17  U 0.49  U 0.28  U
SILVER 0.26  U 0.18  U 0.1  U 0.05  U 0.05  U 0.02  U 0.02  U 0.04  U 0.06  U 0.02  U 0.03  U 0.03  U
SODIUM 24.5  U 68.8  U 40.3  U 38.5  U 40.7  U 19.3  U 18.1  U 36  U 64.2  U 27.1  U 19.7  U 14.5  U
STRONTIUM 145  J 81.8  J 46.5  J 47  J 34.8  J 6.8  J 7.1  J 22.4  J 140  J 30.4  J 14.8  J 48.8  J
THALLIUM 0.26  U 0.17  U 0.2  U 0.18  U 0.17  U 0.1  U 0.07  U 0.22  U 0.08  U 0.09  U 0.21  U 0.12  U
TIN 2.3  U 1.9  U 2.1  U 2.2  U 0.58  U 0.53  U 0.46  U 0.65  U 2.2  U 0.68  U 0.64  U 0.47  U
TITANIUM 71.7  J 99.9  J 123  J 119  J 67  J 26.7  J 73.3  J 16.1  J 7.5  J 33.7  J 179  J 82.4  J
VANADIUM 22.8  J 25.7  J 30.3  J 26  J 21.6  J 10  J 16.1  J 8.2  J 5.8  J 23.8  J 32.1  J 17.5  J
ZINC 1560  J 575  J 1150  J 563  J 438  J 47.8  J 17.6  U 132  U 2510  U 197  U 102  J 174  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 13 22
PH  (S.U.) 5.3 6.5
TOTAL ORGANIC CARBON  (mg/kg) 3800  J 5800  J
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB025 16SB026 16SB027 16SB028 16SB029 16SB030 16SB031 16SB032 16SB033 16SB034 16SB035 16SB036
SAMPLE NUMBER 16SS0250002 16SS0260002 16SS0270002 16SS0280002 16SS0290002 16SS0300002 16SS0310002 16SS0320002 16SS0330002 16SS0340002 16SS0350002 16SS0360002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/28/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 4/9/2003 4/9/2003 4/9/2003 3/28/2003 4/9/2003
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD 3250 79.1 3300 2210 3950 3920 972 3130 11500
1,2,3,4,6,7,8,9-OCDF 0.5  U 0.3  U 17.7 14.2 0.7  U 0.4  U 1.1  U 7.5  J 4.2  J
1,2,3,4,6,7,8-HPCDD 32.9 1.1  J 90.9 63.2 48.4 38.4 18 36.1 34
1,2,3,4,6,7,8-HPCDF 0.49  J 0.2  U 6.2  U 3.6  J 0.28  U 0.2  U 0.72  J 2.7  J 2.1  J
1,2,3,4,7,8,9-HPCDF 0.2  U 0.1  U 0.49  U 0.45  U 0.3  U 0.2  U 0.1  U 0.3  UJ 0.2  UJ
1,2,3,4,7,8-HXCDD 0.34  U 0.1  U 1.5  J 0.82  U 0.56  U 0.2  U 0.35  J 1.2  J 0.2  U
1,2,3,4,7,8-HXCDF 0.17  J 0.06  U 0.88  J 0.4  U 0.2  U 0.1  U 0.44  U 0.36  J 0.33  J
1,2,3,6,7,8-HXCDD 0.52  U 0.1  U 2.5  J 1.6  J 0.86  U 0.2  U 0.49  J 1.8  J 0.2  U
1,2,3,6,7,8-HXCDF 0.1  U 0.05  U 0.45  J 0.32  U 0.2  U 0.1  U 0.21  U 0.41  J 0.24  J
1,2,3,7,8,9-HXCDD 0.72  J 0.1  U 4.7  J 2.4  J 1.1  U 0.59  J 0.61  J 2.8  J 0.95  J
1,2,3,7,8,9-HXCDF 0.1  U 0.07  U 0.25  J 0.1  U 0.2  U 0.1  U 0.09  U 0.57  J 0.2  U
1,2,3,7,8-PECDD 0.2  U 0.2  U 0.88  J 0.2  U 0.4  U 0.2  U 0.2  U 1.5  J 0.3  U
2,3,4,6,7,8-HXCDF 0.1  U 0.06  U 0.75  J 0.28  U 0.2  U 0.1  U 0.27  J 0.33  J 0.1  U
2,3,7,8-TCDF 0.1  U 0.08  U 0.75  J 0.29  U 0.2  U 0.1  U 0.09  U 0.1  U 0.1  U
TEQ BIRD 0.4518 0.00901 2.85567 0.57762 0.4434 0.4894 0.2328 2.40485 1.35942
TEQ BIRD HALFND 0.833925 0.275025 3.09412 1.00537 1.169635 0.87742 0.526355 2.66485 1.78542
TEQ MAMMAL 0.7479 0.01891 3.29877 1.29042 0.879 0.835 0.4564 2.95175 1.66542
TEQ MAMMAL HALFND 1.064425 0.228675 3.48472 1.58067 1.487935 1.13702 0.678955 3.11175 2.00792
TOTAL HPCDD 68.4 2.3 302 235 87 66 34.4 73.1 83.1
TOTAL HPCDF 0.49 0.2  U 17.9  J 11.7  J 0.28  U 0.2  U 1.2 6.5 3.8  J
TOTAL HXCDD 6.1  J 0.1  U 45.9 32.9  J 8.3  J 4.4  J 5.9  J 14.7  J 2.6
TOTAL HXCDF 0.17 0.2  U 11.7  J 4.5  J 0.2  U 0.1  U 1.7  J 5.5  J 2.7
TOTAL PECDD 0.2  U 0.2  U 4.4  J 0.59 0.4  U 0.2  U 0.87 3.1  J 0.3  U
TOTAL PECDF 0.2  U 2.3  J 5.1  J 1.3  J 0.3  U 0.2  U 1.5  J 6.3  J 2.5  J
TOTAL TCDF 0.1  U 3.9  U 4.5  J 1.9  J 0.2  U 0.1  U 1  U 13.3  J 2.4  U
Volatile Organics  (µg/kg)
2-BUTANONE 1.2  U 1.1  UJ 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
2-HEXANONE 1.2  U 1.1  UJ 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
4-METHYL-2-PENTANONE 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  UJ 1.1  U 1.1  U 1.1  U 1.2  U
ACETONE 34  J 8  BU 1.1  UJ 1.2  UJ 71  J 32  J 1.2  UJ 1.2  UJ 1.1  UJ 1.1  UJ 1.1  UJ 1.2  UJ
CARBON DISULFIDE 1.2  UJ 1.1  UJ 1.1  UJ 1.2  UJ 1.3  UJ 1.3  UJ 1.2  UJ 1.2  UJ 1.1  UJ 1.1  UJ 1.1  UJ 1.2  UJ
CHLOROFORM 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
CIS-1,2-DICHLOROETHENE 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
DICHLORODIFLUOROMETHANE 1.2  UJ 1.1  UJ 1.1  U 1.2  U 1.3  UJ 1.3  U 1.2  U 1.2  UJ 10  J 1.1  UJ 1.1  U 1.2  UJ
METHYLENE CHLORIDE 8  BU 1.1  UJ 3  BU 4  BU 9  BU 3  BU 2  BU 1.2  UJ 1.1  UJ 1.1  UJ 13  BU 1.2  UJ
STYRENE 1.2  U 1.1  UJ 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
TOLUENE 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
TOTAL XYLENES 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
TRANS-1,2-DICHLOROETHENE 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
TRICHLOROETHENE 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1.1  U 1.2  U
TRICHLOROFLUOROMETHANE 2  J 1.1  U 2  J 2  J 3  J 2  J 2  J 2  J 3  J 2  J 3  J 2  J
VINYL ACETATE 1.2  U 1.1  U 1.1  U 1.2  U 1.3  U 1.3  U 1.2  U 1.2  U 1.1  U 1.1  U 1  J 1.2  U
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB025 16SB026 16SB027 16SB028 16SB029 16SB030 16SB031 16SB032 16SB033 16SB034 16SB035 16SB036
SAMPLE NUMBER 16SS0250002 16SS0260002 16SS0270002 16SS0280002 16SS0290002 16SS0300002 16SS0310002 16SS0320002 16SS0330002 16SS0340002 16SS0350002 16SS0360002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/28/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 4/9/2003 4/9/2003 4/9/2003 3/28/2003 4/9/2003
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 3.8  U 3.5  U 3.8  U 3.8  U
ACENAPHTHENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 3.8  U 3.5  U 3.8  U 3.8  U
ACENAPHTHYLENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 4  J 3.5  U 3.8  U 3.8  U
ANTHRACENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 3.8  U 3.5  U 3.8  U 3.8  U
BENZO(A)ANTHRACENE 4  U 10  J 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 36 3.5  U 8 3.8  U
BENZO(A)PYRENE 4  U 9  J 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 45 3.5  U 10 3.8  U
BENZO(B)FLUORANTHENE 4  U 13  J 3.7  U 5  J 4.2  U 4.2  U 4  U 4.1  UJ 62  J 3.5  UJ 12 3.8  UJ
BENZO(G,H,I)PERYLENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 23 3.5  U 5  J 3.8  U
BENZO(K)FLUORANTHENE 4  U 8  J 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 46 3.5  U 8 3.8  U
BIS(2-ETHYLHEXYL)PHTHALATE 150  BU 87  BU 110  BU 140  BU 410  BU 240  BU 140  BU 83  U 76  U 72  U 220  BU 1200  BJ
CHRYSENE 4  U 7  J 3.7  U 6  J 4.2  U 4.2  U 4  U 4.1  U 42 3.5  U 9 3.8  U
DIBENZO(A,H)ANTHRACENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 3.8  U 3.5  U 3.8  U 3.8  U
DIBENZOFURAN 82  U 74  U 76  U 78  U 85  U 85  U 81  U 83  U 76  U 72  U 76  U 78  U
FLUORANTHENE 4  U 4  J 3.7  U 7  J 4.2  U 4.2  U 4  U 4.1  U 50 3.5  U 6  J 3.8  U
FLUORENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 3.8  U 3.5  U 3.8  U 3.8  U
INDENO(1,2,3-CD)PYRENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 24 3.5  U 5  J 3.8  U
NAPHTHALENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 4  J 3.5  U 3.8  U 3.8  U
PHENANTHRENE 4  U 3.7  U 3.7  U 3.9  U 4.2  U 4.2  U 4  U 4.1  U 12 3.5  U 3.8  U 3.8  U
PYRENE 4  U 5  J 3.7  U 7  J 4.2  U 4.2  U 4  U 4.1  U 55 3.5  U 10 3.8  U
SAFROLE 4600 74  U 76  U 78  U 1500 340  J 81  U 83  U 76  U 72  U 76  U 78  U
Energetics  (mg/kg)
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 0.34  J 0.25  U 0.25  U 0.25  U
Herbicides  (µg/kg)
HEXACHLOROPHENE 1  U 0.94  U 0.96  U 0.99  U 1.1  U 1.1  U 1  U 1.1  U 0.97  U 0.91  U 0.97  U 0.99  U
PENTACHLOROPHENOL 0.55  U 0.5  U 0.51  U 0.53  U 2.5  J 8  J 0.55  U 0.56  U 0.51  U 0.48  U 0.51  U 0.52  U
Inorganics  (mg/kg)
ALUMINUM 13800  J 4060  J 4230  J 9480  J 16900  J 16200  J 5750  J 12000  J 8020  J 1780  J 6760  J 11900  J
ANTIMONY 1.5  U 0.19  U 0.27  U 0.66  U 2.8  U 1.2  U 1.6  U 0.79  J 1.1  J 0.51  J 0.75  U 0.55  J
ARSENIC 7.6  J 1.6  J 1.4  J 7.3  J 10.4  J 11.2  J 3  J 8.5  J 4.8  J 0.75  J 2.6  J 4.8  J
BARIUM 57.8  J 44.4  J 33.7  J 69.5  J 138  J 59.6  J 134  J 41.8  J 55.6  J 11.9  J 33.7  J 39.4  J
BERYLLIUM 0.46  U 0.81  J 0.37  U 0.63  J 0.53  J 0.52  J 0.28  U 0.38  J 0.43  J 0.06  U 0.2  U 0.23  J
CADMIUM 0.41  U 0.48  J 0.27  U 1.2  J 0.64  J 0.39  U 0.47  U 0.33  J 0.45  J 0.19  J 0.21  U 0.2  J
CALCIUM 496  J 831  J 858  J 1650  J 821  J 198  U 898  J 1100  J 1980  J 212  J 727  J 1010  J
CHROMIUM 17  J 11.8  J 6.9  J 18.3  J 17.8  J 19.2  J 7  J 16.6  J 13.7  J 4.3  J 9  J 12.8  J
COBALT 4.1  J 20  J 1.4  J 4.1  J 7.2  J 5.1  J 1.9  J 4.2  J 2.5  J 1.5  J 1.3  J 2.7  J
COPPER 19  J 13  J 5.1  J 19.8  J 35  J 18.8  J 42.5  J 15.9  J 33.5  J 2.4  J 9.3  J 11.4  J
IRON 25000  J 19700  J 9380  J 23500  J 26300  J 29400  J 8870  J 22600  J 23100  J 2170  J 11500  J 17100  J
LEAD 24.9  J 14.8  U 8.3  J 31.8  J 85.7  J 16.9  J 150  J 17.2  J 123  J 3.5  J 11.9  J 9.6  J
LITHIUM 10.5  J 10.7  J 4.3  J 9.7  J 13.1  J 12.7  J 5.6  U 9  J 4  J 0.81  J 4.2  J 6  J
MAGNESIUM 1440  J 687  J 793  J 1320  J 2080  J 2320  J 794  J 1910  J 765  J 105  J 801  J 1210  J
MANGANESE 141  J 794  J 5.1  J 51.6  J 277  J 108  J 183  J 139  J 132  J 3.8  J 10.4  J 49.8  J
MERCURY 0.034  J 0.002  U 0.003  U 0.008  U 0.053  J 0.084  J 0.033  J 0.035  J 0.03  J 0.002  U 0.008  U 0.03  J
NICKEL 9.8  J 24.8  J 3.5  J 12.1  J 15.5  J 13.2  J 5  J 10.4  J 5.2  J 0.71  J 3.5  J 6.5  J
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SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB025 16SB026 16SB027 16SB028 16SB029 16SB030 16SB031 16SB032 16SB033 16SB034 16SB035 16SB036
SAMPLE NUMBER 16SS0250002 16SS0260002 16SS0270002 16SS0280002 16SS0290002 16SS0300002 16SS0310002 16SS0320002 16SS0330002 16SS0340002 16SS0350002 16SS0360002
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2
SAMPLE DATE 3/28/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 4/9/2003 4/9/2003 4/9/2003 3/28/2003 4/9/2003
Inorganics  (mg/kg) (Continued)
POTASSIUM 664  J 751  J 466  J 462  J 827  J 807  J 400  J 496  J 266  J 312  J 311  J 378  J
SELENIUM 0.44  U 0.07  U 0.1  U 0.14  U 0.51  U 0.43  U 0.24  U 0.31  J 0.11  U 0.03  U 0.1  U 0.16  J
SILVER 0.04  U 0.09  U 0.14  U 0.03  U 0.06  U 0.06  U 0.06  U 0.11  U 0.28  J 0.16  U 0.02  U 0.07  U
SODIUM 16.2  U 27.6  U 29.3  U 26  U 19.4  U 22.3  U 28.5  U 33.8  U 23  U 12.7  U 20.6  U 20.5  U
STRONTIUM 21.8  J 13.5  J 48  J 136  J 82.8  J 10.4  J 86.2  J 18.7  J 39.8  J 4.5  J 27.1  J 38.6  J
THALLIUM 0.15  U 0.13  U 0.14  U 0.09  U 0.23  U 0.19  U 0.1  U 0.14  U 0.16  J 0.03  U 0.07  U 0.1  U
TIN 0.7  U 0.87  J 0.32  U 0.49  U 0.85  U 0.63  U 0.58  U 1.7  J 0.45  J 0.25  J 0.45  U 0.38  J
TITANIUM 99.9  J 29.6  J 10.2  J 32  J 147  J 210  J 57.3  J 145  J 54.8  J 12.2  J 24.8  J 84.1  J
VANADIUM 27.7  J 9.3  J 8.4  J 25.4  J 32.9  J 32.2  J 11.6  J 28.1  J 19.5  J 3.6  J 11.2  J 20.6  J
ZINC 97.2  J 49  J 24.3  U 144  U 401  U 68.2  J 633  J 40.6  J 193  U 5.2  U 23.5  U 24.1  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 15
PH  (S.U.) 5.8
TOTAL ORGANIC CARBON  (mg/kg) 4700  J
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SAMPLING ROUND 01 01 01 02 02 02 02 02 03 03 03 03
LOCATION 16SB037 16SB038 16SB039 16SB042 16SB043 16SB044 16SB045 16SB046 16SB051 16SB052 16SB053 16SB054
SAMPLE NUMBER 16SS0370002 16SS0380002 16SS0390002 16SS0420002 16SS0430002 16SS0440002 16SS0450002 16SS0460002 16SS0510102 16SS0520102 16SS0530102 16SS0540102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 3/28/2003 3/28/2003 3/28/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 8/13/2004 8/12/2004 8/12/2004 8/13/2004
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
2,3,4,6,7,8-HXCDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDF
Volatile Organics  (µg/kg)
2-BUTANONE 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
2-HEXANONE 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
4-METHYL-2-PENTANONE 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
ACETONE 1.1  UJ 1.1  UJ 1.2  UJ 1.09  U 3  J 1  J 1.05  U
CARBON DISULFIDE 1.1  UJ 1.1  UJ 1.2  UJ 1.09  U 0.933  U 0.888  U 1.05  U
CHLOROFORM 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
CIS-1,2-DICHLOROETHENE 1.1  U 1.1  U 23 1.09  U 0.933  U 0.888  U 1.05  U
DICHLORODIFLUOROMETHANE 1.1  U 1.1  U 1.2  UJ 1.09  U 2  J 7 2  J
METHYLENE CHLORIDE 1  BU 2  BU 3  BU 1.09  UJ 0.933  UJ 0.888  UJ 1.05  UJ
STYRENE 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
TOLUENE 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
TOTAL XYLENES 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
TRANS-1,2-DICHLOROETHENE 1.1  U 1.1  U 2  J 1.09  U 0.933  U 0.888  U 1.05  U
TRICHLOROETHENE 1.1  U 6 86 1.09  U 8 61 67
TRICHLOROFLUOROMETHANE 2  J 2  J 2  J 1.09  U 0.933  U 0.888  U 1.05  U
VINYL ACETATE 1.1  U 1.1  U 1.2  U 1.09  U 0.933  U 0.888  U 1.05  U
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SAMPLING ROUND 01 01 01 02 02 02 02 02 03 03 03 03
LOCATION 16SB037 16SB038 16SB039 16SB042 16SB043 16SB044 16SB045 16SB046 16SB051 16SB052 16SB053 16SB054
SAMPLE NUMBER 16SS0370002 16SS0380002 16SS0390002 16SS0420002 16SS0430002 16SS0440002 16SS0450002 16SS0460002 16SS0510102 16SS0520102 16SS0530102 16SS0540102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 3/28/2003 3/28/2003 3/28/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 8/13/2004 8/12/2004 8/12/2004 8/13/2004
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 3.7  U 3.8  U 3.8  U
ACENAPHTHENE 3.7  U 3.8  U 3.8  U
ACENAPHTHYLENE 3.7  U 3.8  U 3.8  U
ANTHRACENE 3.7  U 3.8  U 3.8  U
BENZO(A)ANTHRACENE 5  J 3.8  U 3.8  U
BENZO(A)PYRENE 5  J 3.8  U 4  J
BENZO(B)FLUORANTHENE 5  J 3.8  U 9
BENZO(G,H,I)PERYLENE 3.7  U 3.8  U 3.8  U
BENZO(K)FLUORANTHENE 4  J 3.8  U 3.8  U
BIS(2-ETHYLHEXYL)PHTHALATE 74  U 160  BU 170  BU
CHRYSENE 4  J 3.8  U 7  J
DIBENZO(A,H)ANTHRACENE 3.7  U 3.8  U 3.8  U
DIBENZOFURAN 74  U 76  U 78  U
FLUORANTHENE 4  J 3.8  U 3.8  U
FLUORENE 3.7  U 3.8  U 3.8  U
INDENO(1,2,3-CD)PYRENE 3.7  U 3.8  U 3.8  U
NAPHTHALENE 3.7  U 3.8  U 3.8  U
PHENANTHRENE 3.7  U 3.8  U 3.8  U
PYRENE 5  J 3.8  U 5  J
SAFROLE 74  U 76  U 78  U
Energetics  (mg/kg)
HMX 0.25  U 0.25  U 0.25  UJ
Herbicides  (µg/kg)
HEXACHLOROPHENE 0.94  U 0.97  U 0.99  U
PENTACHLOROPHENOL 0.5  U 0.79  J 0.52  U
Inorganics  (mg/kg)
ALUMINUM 5470  J 10900  J 13800  J 16000  J 23200  J 15900  J 15800  J 22100  J
ANTIMONY 0.44  U 0.36  U 0.78  U 6.8  J 1.2  J 3.3  J 3.1  J 2.6  J
ARSENIC 1.9  J 5.4  J 8.8  J 5  J 8.3  J 5.4  J 10.4  J 8.6  J
BARIUM 17.6  J 81.9  J 83.4  J 188  J 111  J 215  J 170  J 112  J
BERYLLIUM 0.27  U 0.27  U 0.42  U 0.66  U 0.87  U 0.7  U 0.63  U 0.68  U
CADMIUM 0.13  U 0.3  U 0.28  U 2  J 0.47  U 1  U 0.71  U 0.7  U
CALCIUM 347  J 6750  J 808  J 1930  J 366  J 870  J 1090  J 725  J
CHROMIUM 7.6  J 13  J 15.9  J 23  J 24.3  J 16.9  J 22.7  J 26.2  J
COBALT 1.1  J 3.6  J 4.7  J 7  J 10.2  J 9.4  J 5.2  J 7.4  J
COPPER 5.3  J 13.9  J 13.1  J 115  J 19.2  J 72.9  J 32.2  J 33.1  J
IRON 8360  J 18100  J 24000  J 20900  J 24300  J 15100  J 25500  J 24600  J
LEAD 4.2  J 14  J 13.4  J 373  J 31.5  J 240  J 127  J 115  J
LITHIUM 4.3  U 7.6  J 10.7  J
MAGNESIUM 553  J 2160  J 2130  J 1740  J 2700  J 1770  J 1350  J 2440  J
MANGANESE 6.8  J 91.6  J 256  J 318  J 446  J 797  J 213  J 241  J
MERCURY 0.004  U 0.021  U 0.048  J 0.045  J 0.037  J 0.035  J 0.037  J 0.025  J
NICKEL 2.9  J 10.4  J 11.1  J 14.7  J 17.5  J 14.1  J 10.6  J 16.1  J
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SAMPLING ROUND 01 01 01 02 02 02 02 02 03 03 03 03
LOCATION 16SB037 16SB038 16SB039 16SB042 16SB043 16SB044 16SB045 16SB046 16SB051 16SB052 16SB053 16SB054
SAMPLE NUMBER 16SS0370002 16SS0380002 16SS0390002 16SS0420002 16SS0430002 16SS0440002 16SS0450002 16SS0460002 16SS0510102 16SS0520102 16SS0530102 16SS0540102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 3/28/2003 3/28/2003 3/28/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 8/13/2004 8/12/2004 8/12/2004 8/13/2004
Inorganics  (mg/kg) (Continued)
POTASSIUM 206  J 470  J 672  J 1480  J 1830  J 1220  J 1780  J 1810  J
SELENIUM 0.06  U 0.14  U 0.47  U 0.4  U 0.52  U 0.37  U 0.82  U 0.47  U
SILVER 0.02  U 0.02  U 0.13  U 0.16  U 0.09  U 0.08  U 0.06  U 0.08  U
SODIUM 22.7  U 39.7  U 43.7  U 42.7  U 39.6  U 30.5  U 203  J 53  U
STRONTIUM 7  J 48.8  J 13.5  J
THALLIUM 0.06  U 0.1  U 0.19  U 0.27  U 0.32  U 0.25  U 0.24  U 0.29  U
TIN 0.39  U 0.4  U 0.6  U 1.9  J 0.82  U 1.1  J 0.83  U 0.92  U
TITANIUM 29  J 135  J 143  J 92.3  J 256  J 196  J 76  J 247  J
VANADIUM 10.2  J 20.1  J 27.3  J 30.1  J 42.6  J 27.9  J 31.8  J 42.9  J
ZINC 7.6  U 42.6  U 42.1  U 1840  J 144  J 967  J 455  J 260  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 21
PH  (S.U.) 5.2
TOTAL ORGANIC CARBON  (mg/kg) 1000  J
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB055 16SB056 16SB057 16SB058 16SB059 16SB060 16SB061 16SB062 16SB063 16SB064 16SB065 16SB066
SAMPLE NUMBER 16SS0550102 16SS0560102 16SS0570102 16SS0580102 16SS0590102 16SS0600102 16SS0610102 16SS0620102 16SS0630102 16SS0640102 16SS0650102 16SS0660102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 8/12/2004 8/12/2004 8/13/2004 8/13/2004 8/13/2004 8/11/2004 8/11/2004 8/13/2004 8/11/2004 8/11/2004 8/11/2004 8/12/2004
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
2,3,4,6,7,8-HXCDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDF
Volatile Organics  (µg/kg)
2-BUTANONE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  UR 1.1  J 1  U 1.01  UR 1.05  UR 1.17  UR 1.26  U
2-HEXANONE 0.93  U 3  J 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
4-METHYL-2-PENTANONE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
ACETONE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 13  U 10  U 1  U 1.01  UR 1.1  U 1.17  UR 51  BJ
CARBON DISULFIDE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
CHLOROFORM 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
CIS-1,2-DICHLOROETHENE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 17 1.1  J 1  U 1.01  U 1.05  U 1.17  U 73
DICHLORODIFLUOROMETHANE 7 7 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 2  J 2  J 1.26  U
METHYLENE CHLORIDE 0.93  UJ 1.02  UJ 0.993  UJ 0.945  UJ 1.01  UJ 1.14  U 1.19  U 1  UJ 1.01  U 1.05  U 1.17  U 1.26  U
STYRENE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
TOLUENE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
TOTAL XYLENES 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
TRANS-1,2-DICHLOROETHENE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  J
TRICHLOROETHENE 64 34 0.993  U 0.945  U 13 9 3  J 1  U 1.01  U 1.05  U 1.17  U 34
TRICHLOROFLUOROMETHANE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
VINYL ACETATE 0.93  U 1.02  U 0.993  U 0.945  U 1.01  U 1.14  U 1.19  U 1  U 1.01  U 1.05  U 1.17  U 1.26  U
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB055 16SB056 16SB057 16SB058 16SB059 16SB060 16SB061 16SB062 16SB063 16SB064 16SB065 16SB066
SAMPLE NUMBER 16SS0550102 16SS0560102 16SS0570102 16SS0580102 16SS0590102 16SS0600102 16SS0610102 16SS0620102 16SS0630102 16SS0640102 16SS0650102 16SS0660102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 8/12/2004 8/12/2004 8/13/2004 8/13/2004 8/13/2004 8/11/2004 8/11/2004 8/13/2004 8/11/2004 8/11/2004 8/11/2004 8/12/2004
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Energetics  (mg/kg)
HMX
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB055 16SB056 16SB057 16SB058 16SB059 16SB060 16SB061 16SB062 16SB063 16SB064 16SB065 16SB066
SAMPLE NUMBER 16SS0550102 16SS0560102 16SS0570102 16SS0580102 16SS0590102 16SS0600102 16SS0610102 16SS0620102 16SS0630102 16SS0640102 16SS0650102 16SS0660102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 8/12/2004 8/12/2004 8/13/2004 8/13/2004 8/13/2004 8/11/2004 8/11/2004 8/13/2004 8/11/2004 8/11/2004 8/11/2004 8/12/2004
Inorganics  (mg/kg) (Continued)
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB067 16SB068 16SB069 16SB070 16SB071 16SB072 16SB073 16SB074 16SB075 16SB076 16SB077 16SB078
SAMPLE NUMBER 16SS0670102 16SS0680102 16SS0690102 16SS0700102 16SS0710102 16SS0720102 16SS0730102 16SS0740102 16SS0750102 16SS0760102 16SS0770102 16SS0780102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/17/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
2,3,4,6,7,8-HXCDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDF
Volatile Organics  (µg/kg)
2-BUTANONE 4  J 2  J 0.995  U 0.923  U 0.943  UJ 3  J 5  J 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
2-HEXANONE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  U 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
4-METHYL-2-PENTANONE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  J 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
ACETONE 33  BJ 25  BJ 13  BU 4  U 15  J 28  J 51  BJ 3  BU 5  BU 2  J 3  U 1.02  U
CARBON DISULFIDE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 3 2  J 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
CHLOROFORM 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  U 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
CIS-1,2-DICHLOROETHENE 3  J 5 0.995  U 0.923  U 0.943  UJ 13 3  J 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
DICHLORODIFLUOROMETHANE 4 2  J 0.995  U 0.923  U 20  J 0.933  UJ 1  U 1  J 2  J 13 0.893  UJ 1.02  U
METHYLENE CHLORIDE 3  BU 2  BU 0.995  U 2  U 3  J 2  U 2  U 0.938  UJ 3  U 0.953  UJ 0.893  UJ 1.02  UJ
STYRENE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  U 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
TOLUENE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  J 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
TOTAL XYLENES 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 3 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
TRANS-1,2-DICHLOROETHENE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  U 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
TRICHLOROETHENE 3  J 0.963  U 0.995  U 0.923  U 0.943  UJ 2  J 1  U 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
TRICHLOROFLUOROMETHANE 1.19  U 0.963  U 0.995  U 0.923  U 3  J 0.933  U 1  U 0.938  U 0.967  U 1  J 0.893  U 1.02  U
VINYL ACETATE 1.19  U 0.963  U 0.995  U 0.923  U 0.943  UJ 0.933  U 1  U 0.938  U 0.967  U 0.953  U 0.893  U 1.02  U
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB067 16SB068 16SB069 16SB070 16SB071 16SB072 16SB073 16SB074 16SB075 16SB076 16SB077 16SB078
SAMPLE NUMBER 16SS0670102 16SS0680102 16SS0690102 16SS0700102 16SS0710102 16SS0720102 16SS0730102 16SS0740102 16SS0750102 16SS0760102 16SS0770102 16SS0780102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/17/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Energetics  (mg/kg)
HMX
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
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SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB067 16SB068 16SB069 16SB070 16SB071 16SB072 16SB073 16SB074 16SB075 16SB076 16SB077 16SB078
SAMPLE NUMBER 16SS0670102 16SS0680102 16SS0690102 16SS0700102 16SS0710102 16SS0720102 16SS0730102 16SS0740102 16SS0750102 16SS0760102 16SS0770102 16SS0780102
SOIL CLASSIFICATION 3 3 3 3 3 3 3 3 3 3 3 3
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2
SAMPLE DATE 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/17/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Inorganics  (mg/kg) (Continued)
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SAMPLING ROUND 03 03 03 03 03 03 03
LOCATION 16SB085 16SB086 16SB087 16SB088 16SB089 16SB098 16SB099
SAMPLE NUMBER 16SS0850002 16SS0860002 16SS0870002 16SS0880002 16SS0890002 16SS0980102 16SS0990102
SOIL CLASSIFICATION 3 3 3 3 3 3 3
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0.5 - 2 0 - 2 0 - 2 0 - 2 1 - 2 1 - 2
SAMPLE DATE 8/14/2004 10/16/2004 8/14/2004 8/14/2004 8/14/2004 8/16/2004 8/16/2004
Dioxins  (ng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF
1,2,3,7,8-PECDD
2,3,4,6,7,8-HXCDF
2,3,7,8-TCDF
TEQ BIRD
TEQ BIRD HALFND
TEQ MAMMAL
TEQ MAMMAL HALFND
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTAL PECDD
TOTAL PECDF
TOTAL TCDF
Volatile Organics  (µg/kg)
2-BUTANONE 1.24  U 0.98  U
2-HEXANONE 1.24  U 0.98  U
4-METHYL-2-PENTANONE 1.24  U 0.98  U
ACETONE 1.24  J 0.98  U
CARBON DISULFIDE 1.24  U 0.98  U
CHLOROFORM 1.24  U 1  J
CIS-1,2-DICHLOROETHENE 1.24  U 0.98  U
DICHLORODIFLUOROMETHANE 1.24  U 5  J
METHYLENE CHLORIDE 1.24  UJ 0.98  UJ
STYRENE 1.24  U 0.98  U
TOLUENE 1.24  U 0.98  U
TOTAL XYLENES 1.24  U 0.98  U
TRANS-1,2-DICHLOROETHENE 1.24  U 0.98  U
TRICHLOROETHENE 170 103  J
TRICHLOROFLUOROMETHANE 1.24  U 0.98  U
VINYL ACETATE 1.24  U 0.98  U
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SAMPLING ROUND 03 03 03 03 03 03 03
LOCATION 16SB085 16SB086 16SB087 16SB088 16SB089 16SB098 16SB099
SAMPLE NUMBER 16SS0850002 16SS0860002 16SS0870002 16SS0880002 16SS0890002 16SS0980102 16SS0990102
SOIL CLASSIFICATION 3 3 3 3 3 3 3
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0.5 - 2 0 - 2 0 - 2 0 - 2 1 - 2 1 - 2
SAMPLE DATE 8/14/2004 10/16/2004 8/14/2004 8/14/2004 8/14/2004 8/16/2004 8/16/2004
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Energetics  (mg/kg)
HMX
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM 22300  J 18000  J 17800  J 34200  J 26100  J
ANTIMONY 0.96  U 3  J 0.94  U 1.9  J 5.2  J
ARSENIC 7.1  J 5.7  J 6  J 12.7  J 9.3  J
BARIUM 80.3  J 146  J 87.2  J 142  J 175  J
BERYLLIUM 0.55  U 0.63  U 0.54  U 1  U 0.75  U
CADMIUM 0.48  U 0.53  J 0.22  U 0.7  U 0.75  U
CALCIUM 1010  J 591  J 341  J 708  J 1390  J
CHROMIUM 29.1  J 19.6  J 23.1  J 38.2  J 33.7  J
COBALT 7.4  J 12.4  J 8.1  J 9.3  J 9.1  J
COPPER 19.2  J 38.5  J 14.6  J 36.8  J 43.5  J
IRON 21900  J 16300  J 15800  J 33500  J 24800  J
LEAD 26  J 110  J 21.4  J 82.6  J 112  J
LITHIUM
MAGNESIUM 2340  J 1900  J 1510  J 3610  J 2820  J
MANGANESE 233  J 764  J 233  J 448  J 256  J
MERCURY 0.034  J 0.034  J 0.027  J 0.057  J 0.043  J
NICKEL 15.1  J 16.6  J 15.6  J 26.2  J 20.3  J
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SAMPLING ROUND 03 03 03 03 03 03 03
LOCATION 16SB085 16SB086 16SB087 16SB088 16SB089 16SB098 16SB099
SAMPLE NUMBER 16SS0850002 16SS0860002 16SS0870002 16SS0880002 16SS0890002 16SS0980102 16SS0990102
SOIL CLASSIFICATION 3 3 3 3 3 3 3
SAMPLE CODE ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 2 0.5 - 2 0 - 2 0 - 2 0 - 2 1 - 2 1 - 2
SAMPLE DATE 8/14/2004 10/16/2004 8/14/2004 8/14/2004 8/14/2004 8/16/2004 8/16/2004
Inorganics  (mg/kg) (Continued)
POTASSIUM 1920  J 1520  J 1710  J 2980  J 2630  J
SELENIUM 0.43  U 0.43  U 0.43  U 0.7  U 0.5  U
SILVER 0.21  U 0.06  U 0.07  U 0.05  U 0.048  U
SODIUM 68.6  U 46.2  U 40.1  U 49.9  U 47  U
STRONTIUM
THALLIUM 0.44  U 0.29  U 0.28  U 0.5  U 0.42  U
TIN 0.63  U 0.69  U 0.56  U 0.7  U 1.2  U
TITANIUM
VANADIUM 42.9  J 32.9  J 34.6  J 65.2  J 53.3  J
ZINC 135 368  J 88.6 280 683
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
µg/kg = microgram per kilogram
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazoline
HPCDD = heptachlorodibenzo-p-idioxin
HPCDF = heptachlorodibenzofuran
HXCDD = hexachlorodibenzo-p-dioxin
HXCDF = hexachlorodibenzofuran
MEQ/1 = milliequivalents per 100 grams
mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram
OCDD - octachlorodibenzo-p-dioxin
OCDF = octachlorodibenzofuran
PECDD = pentachlorodibenzo-p-dioxin
PECDF = pentachlorodibenzofuran
QC = quality control
S.U. = Standard Unit
TCDF = tetrachlorodibenzofuran
TEQ = Toxicity equivalent
TV = threshold value
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of 

Positive Detects (1) Sample of Maximum Detect
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 2/79 4 8 J 0.814 - 1.48 0.680 6.00 16SB0560206
2-BUTANONE 3/70 1 J 2 J 0.814 - 1.48 0.572 1.33 16SB0600206
ACETONE 11/78 3 J 72 J 0.869 - 24 3.46 13.6 16SB0650206
BROMOMETHANE 1/79 4 J 4 J 0.814 - 1.48 0.586 4.00 16SB0560206
CARBON DISULFIDE 1/78 2 J 2 J 0.814 - 1.48 0.560 2.00 16SB0650206
CHLOROFORM 9/79 1.1 J 15 0.814 - 1.48 1.22 6.46 16SB0950607
CIS-1,2-DICHLOROETHENE 19/78 1 J 200 0.814 - 1.48 7.01 27.1 16SB0390203
DICHLORODIFLUOROMETHANE 49/78 1 J 170 0.929 - 1.45 10.4 16.3 16SB0470405
TOLUENE 1/78 1 J 1 J 0.814 - 1.48 0.549 1.00 16SB0980607
TOTAL XYLENES 4/78 1 J 2 J 0.869 - 1.48 0.606 1.75 16SB0470405, 16SB0480203, 16SB0490405
TRANS-1,2-DICHLOROETHENE 5/78 1 J 12 0.814 - 1.48 0.825 5.00 16SB0390203
TRICHLOROETHENE 50/79 1 J 9000 0.92 - 1.35 253 399 16SB0950406
TRICHLOROFLUOROMETHANE 15/78 1 J 2 J 0.814 - 1.45 0.768 1.74 11 Samples
VINYL CHLORIDE 2/79 6 12 0.814 - 1.48 0.753 9.00 16SB0650206
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 1/27 4 J 4 J 3.5 - 4.1 2.00 4.00 16SB0410507
BENZO(A)ANTHRACENE 2/27 4 J 7 J 3.5 - 4.1 2.19 5.50 16SB0340203
BENZO(A)PYRENE 2/27 6 J 10 3.5 - 4.1 2.38 8.00 16SB0340203
BENZO(B)FLUORANTHENE 2/27 8 J 16 J 3.5 - 4.1 2.67 12.0 16SB0340203
BENZO(G,H,I)PERYLENE 1/27 6 J 6 J 3.5 - 4.1 2.08 6.00 16SB0340203
BENZO(K)FLUORANTHENE 2/27 6 J 13 3.5 - 4.1 2.49 9.50 16SB0340203
BIS(2-ETHYLHEXYL)PHTHALATE 3/27 86 J 1400 70 - 1000 153 539 16SB0410507
CHRYSENE 3/27 6 J 10 3.5 - 4.1 2.60 8.00 16SB0340203
FLUORANTHENE 2/27 6 J 9 3.5 - 4.1 2.34 7.50 16SB0340203
INDENO(1,2,3-CD)PYRENE 1/27 6 J 6 J 3.5 - 4.1 2.08 6.00 16SB0340203
ISOSAFROLE 1/27 150 J 150 J 70 - 83 43.0 150 16SB0410507
NAPHTHALENE 2/27 5 J 6 J 3.5 - 4.1 2.18 5.50 16SB0410507
PHENANTHRENE 1/27 6 J 6 J 3.5 - 4.1 2.07 6.00 16SB0410507
PYRENE 3/27 6 J 12 3.5 - 4.1 2.64 8.33 16SB0340203
SAFROLE 2/27 480 67000 70 83 2535 33740 16SB0410507

Minimum 
Concentration

Maximum 
Concentration

SAFROLE 2/27 480 67000 70 - 83 2535 33740 16SB0410507
Herbicides  (µg/kg)
HEXACHLOROPHENE 1/27 0.96 J 0.96 J 0.68 - 1 0.494 0.960 16SB0260204
PENTACHLOROPHENOL 1/27 1.6 J 1.6 J 0.47 - 0.56 0.312 1.60 16SB0300203
Inorganics  (mg/kg)
ALUMINUM 32/32 1540 J 26700 J --- 10285 10285 16SB0850204
ANTIMONY 4/32 0.33 J 1.4 J 0.14 - 1.5 0.298 0.715 16SB0870204
ARSENIC 32/32 0.35 J 11.5 J --- 4.79 4.79 16SB0890204
BARIUM 32/32 9.1 J 119 J --- 47.2 47.2 16SB0320204
BERYLLIUM 12/32 0.2 J 2.4 J 0.17 - 0.81 0.396 0.700 16SB0180203
CADMIUM 7/32 0.19 J 0.74 J 0.09 - 0.37 0.163 0.387 16SB0180203
CALCIUM 29/32 68.7 J 2150 J 35.6 - 380 475 513 16SB0340203
CHROMIUM 32/32 5.1 J 48.2 J --- 16.3 16.3 16SB0890204
COBALT 32/32 0.54 J 15.7 J --- 4.32 4.32 16SB0170204
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of 

Positive Detects (1) Sample of Maximum Detect
Minimum 

Concentration
Maximum 

Concentration
COPPER 32/32 3.6 J 34.8 J --- 11.7 11.7 16SB0180203
IRON 32/32 3630 J 34500 J --- 17559 17559 16SB0850204
LEAD 31/32 3.4 J 71.1 J 7.9 12.9 13.2 16SB0870204
LITHIUM 18/27 3.4 J 23.6 J 2 - 6.3 6.77 8.97 16SB0170204
MAGNESIUM 32/32 279 J 2620 J --- 1235 1235 16SB0410305
MANGANESE 32/32 3.2 J 415 J --- 104 104 16SB0390203
MERCURY 20/32 0.003 J 0.083 J 0.002 - 0.012 0.0238 0.0366 16SB0860204
NICKEL 32/32 2 J 35.6 J --- 10.4 10.4 16SB0170204
POTASSIUM 32/32 225 J 2980 J --- 811 811 16SB0890204
SELENIUM 2/32 0.22 J 0.63 J 0.02 - 0.62 0.119 0.425 16SB0180203
SILVER 1/32 0.42 J 0.42 J 0.02 - 0.22 0.0418 0.420 16SB0340203
SODIUM 1/32 50.5 J 50.5 J 13.9 - 75.8 18.9 50.5 16SB0320204
STRONTIUM 27/27 2.8 J 21.8 J --- 8.61 8.61 16SB0130204
TIN 5/32 0.31 J 1.3 J 0.22 - 0.71 0.290 0.546 16SB0320204
TITANIUM 27/27 12.2 J 177 J --- 68.7 68.7 16SB0410305
VANADIUM 32/32 2.9 J 55.2 J --- 20.3 20.3 16SB0890204
ZINC 24/32 10.2 J 130 4.5 - 39.7 29.4 36.1 16SB0870204
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 6/6 15 25 --- 21.3 21.3 16SB0120204
PH  (S.U.) 6/6 4.9 7.5 --- 5.60 5.60 16SB0410305
TOTAL ORGANIC CARBON  (mg/kg) 6/6 1400 J 14000 J --- 5367 5367 16SB0180203

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg/kg = micrograms per kilogram
MEQ/1 = milliequivalents per 100 grams
mg/kg = milligrams per kilogram
QC = quality control
S.U. = Standard units
TV = threshold value
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 8
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB001 16SB002 16SB011 16SB012 16SB013 16SB017 16SB018 16SB019 16SB022 16SB023 16SB024
SAMPLE NUMBER 16SB0010406 16SB0020406 16SB0110204 16SB0120204 16SB0130204 16SB0170204 16SB0180203 16SB0190203 16SB0220203 16SB0230203 16SB0240203
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 4 - 6 4 - 6 2 - 4 2 - 4 2 - 4 2 - 4 2 - 3 2 - 3 2 - 3 2 - 3 2 - 3
SAMPLE DATE 3/27/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.2  U 1.1  U
2-BUTANONE 1.2  U 1.1  U
ACETONE 1.2  UJ 1.1  UJ
BROMOMETHANE 1.2  UJ 1.1  UJ
CARBON DISULFIDE 1.2  UJ 1.1  UJ
CHLOROFORM 1.2  U 1.1  U
CIS-1,2-DICHLOROETHENE 1.2  U 1.1  U
DICHLORODIFLUOROMETHANE 1.2  U 1.1  UJ
TOLUENE 1.2  U 1.1  U
TOTAL XYLENES 1.2  U 1.1  U
TRANS-1,2-DICHLOROETHENE 1.2  U 1.1  U
TRICHLOROETHENE 1.2  U 1.1  U
TRICHLOROFLUOROMETHANE 2  J 2  J
VINYL CHLORIDE 1.2  U 1.1  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  U 3.8  U
BENZO(A)ANTHRACENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
BENZO(A)PYRENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
BENZO(B)FLUORANTHENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
BENZO(G,H,I)PERYLENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
BENZO(K)FLUORANTHENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
BIS(2-ETHYLHEXYL)PHTHALATE 80  U 130  J 77  U 83  U 80  U 250  BU 390  BU 260  BU 77  U 81  BU 130  BU
CHRYSENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
FLUORANTHENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
INDENO(1 2 3-CD)PYRENE 3 9 U 3 7 U 3 8 U 4 1 U 3 9 U 3 7 U 3 9 U 3 8 U 3 8 U 3 9 U 3 8 UINDENO(1,2,3-CD)PYRENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  U 3.8  U
ISOSAFROLE 80  U 76  U 77  U 83  U 80  U 74  U 80  U 76  U 77  U 79  U 76  U
NAPHTHALENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  U 3.8  U
PHENANTHRENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
PYRENE 3.9  U 3.7  U 3.8  U 4.1  U 3.9  U 3.7  U 3.9  U 3.8  U 3.8  U 3.9  UJ 3.8  U
SAFROLE 80  U 76  U 77  U 83  U 80  U 74  U 80  U 76  U 77  U 480 76  U
Herbicides  (µg/kg)
HEXACHLOROPHENE 1  U 0.68  U 0.98  U 1  U 1  U 0.94  U 1  U 0.97  U 0.98  U 1  U 0.97  U
PENTACHLOROPHENOL 0.54  U 0.51  U 0.52  U 0.55  U 0.54  U 0.5  U 0.54  U 0.51  U 0.52  U 0.53  U 0.51  U
Inorganics  (mg/kg)
ALUMINUM 8090  J 13800  J 7110  J 13500  J 12900  J 5160  J 3520  J 6040  J 2120  J 8380  J 6110  J
ANTIMONY 0.52  U 0.31  U 0.39  U 0.71  U 0.41  U 0.31  U 0.51  U 0.24  U 0.14  U 0.24  U 0.28  U
ARSENIC 2.7  J 3.2  J 3.3  J 8.3  J 3.5  J 1.8  J 5.9  J 2.3  J 0.63  J 4.1  J 2.2  J
BARIUM 20.6  J 76.3  J 34.8  J 40.2  J 91.8  J 23  J 32.6  J 33.2  J 20  J 30.9  J 26.5  J
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 8
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB001 16SB002 16SB011 16SB012 16SB013 16SB017 16SB018 16SB019 16SB022 16SB023 16SB024
SAMPLE NUMBER 16SB0010406 16SB0020406 16SB0110204 16SB0120204 16SB0130204 16SB0170204 16SB0180203 16SB0190203 16SB0220203 16SB0230203 16SB0240203
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 4 - 6 4 - 6 2 - 4 2 - 4 2 - 4 2 - 4 2 - 3 2 - 3 2 - 3 2 - 3 2 - 3
SAMPLE DATE 3/27/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003
Inorganics  (mg/kg) (Continued)
BERYLLIUM 0.38  U 0.5  J 0.33  U 0.53  U 0.88  J 0.87  J 2.4  J 0.41  U 0.4  U 0.31  U 0.32  U
CADMIUM 0.16  U 0.18  U 0.17  U 0.19  U 0.22  J 0.24  U 0.74  J 0.13  U 0.1  U 0.16  U 0.12  U
CALCIUM 468  J 602  J 334  J 143  J 380  U 607  J 1510  J 234  J 218  J 68.7  J 139  J
CHROMIUM 11.9  J 17.8  J 11.3  J 16  J 25.1  J 11.8  J 20.2  J 10.7  J 6  J 12.4  J 9.4  J
COBALT 1.7  J 2.2  J 3  J 3.7  J 2.9  J 15.7  J 7  J 3  J 2.4  J 3  J 2.4  J
COPPER 6.7  J 6.7  J 8.7  J 13.2  J 19.3  J 15.5  J 34.8  J 6.8  J 3.6  J 8.6  J 7.8  J
IRON 14800  J 15100  J 15900  J 24600  J 13400  J 20500  J 8520  J 12500  J 12800  J 16900  J 13500  J
LEAD 6  J 7.2  J 8.1  J 10.3  J 9.5  J 6.1  J 14.2  J 6.3  J 3.4  J 7.3  J 5.8  J
LITHIUM 5.9  U 11.8  J 7  J 9.9  J 12.4  J 23.6  J 6.9  J 5.6  U 2  U 6.3  U 4.6  U
MAGNESIUM 939  J 1070  J 1250  J 1970  J 1260  J 1330  J 910  J 849  J 535  J 1350  J 955  J
MANGANESE 28.8  J 10  J 82  J 111  J 7.3  J 254  J 47.2  J 64.4  J 87.9  J 81.3  J 44.6  J
MERCURY 0.012  U 0.023  J 0.003  U 0.069  J 0.013  J 0.031  J 0.079  J 0.003  U 0.004  U 0.003  U 0.005  U
NICKEL 4.8  J 6.8  J 7.2  J 10.2  J 14.7  J 35.6  J 25.1  J 6.3  J 6.5  J 6.8  J 5.6  J
POTASSIUM 245  J 621  J 366  J 646  J 2070  J 867  J 413  J 325  J 350  J 407  J 334  J
SELENIUM 0.06  U 0.11  U 0.1  U 0.38  U 0.24  U 0.07  U 0.63  J 0.1  U 0.02  U 0.15  U 0.08  U
SILVER 0.11  U 0.03  U 0.04  U 0.14  U 0.14  U 0.03  U 0.05  U 0.02  U 0.05  U 0.02  U 0.02  U
SODIUM 70.8  U 75.8  U 34.3  U 28.4  U 46.2  U 32.5  U 52.5  U 23.1  U 29.6  U 18.9  U 13.9  U
STRONTIUM 4.9  J 13.6  J 4.6  J 5.6  J 21.8  J 5.3  J 9.9  J 4  J 7.9  J 3.8  J 4.3  J
TIN 0.67  U 0.57  U 0.52  U 0.56  U 0.5  U 0.47  U 0.34  U 0.31  U 0.36  U 0.36  U 0.36  U
TITANIUM 75.9  J 58.5  J 82.1  J 162  J 43.5  J 36.7  J 13.8  J 43.1  J 12.2  J 106  J 63.5  J
VANADIUM 17.5  J 24  J 15.6  J 25.8  J 21.3  J 7.9  J 6.9  J 12.3  J 5.5  J 17.5  J 12  J
ZINC 10.2  J 11.8  U 20.6  J 35.9  J 15.2  U 59  J 17.8  J 14  J 15.6  J 20.2  J 17.5  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 24 25 24 18
PH (S U ) 5 5 1 5 8 4 9PH  (S.U.) 5 5.1 5.8 4.9
TOTAL ORGANIC CARBON  (mg/kg) 3400  J 5300  J 14000  J 4700  J
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SOIL GROUP 8 9 8 8 8 8 8 9 9 9 8
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB025 16SB026 16SB027 16SB028 16SB029 16SB030 16SB032 16SB033 16SB034 16SB036 16SB038
SAMPLE NUMBER 16SB0250203 16SB0260204 16SB0270203 16SB0280203 16SB0290203 16SB0300203 16SB0320204 16SB0330204 16SB0340203 16SB0360203 16SB0380203
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 3 2 - 4 2 - 3 2 - 3 2 - 3 2 - 3 2 - 4 2 - 4 2 - 3 2 - 3 2 - 3
SAMPLE DATE 3/28/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 3/28/2003
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.2  U 1.1  U
2-BUTANONE 1.2  U 1.1  U
ACETONE 1.2  UJ 1.1  UJ
BROMOMETHANE 1.2  UJ 1.1  UJ
CARBON DISULFIDE 1.2  UJ 1.1  UJ
CHLOROFORM 1.2  U 1.1  U
CIS-1,2-DICHLOROETHENE 1.2  U 1.1  U
DICHLORODIFLUOROMETHANE 1.2  UJ 1.1  U
TOLUENE 1.2  U 1.1  U
TOTAL XYLENES 1.2  U 1.1  U
TRANS-1,2-DICHLOROETHENE 1.2  U 1.1  U
TRICHLOROETHENE 1.2  U 4
TRICHLOROFLUOROMETHANE 1.2  U 2  J
VINYL CHLORIDE 1.2  U 1.1  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 3.8  U 3.7  U 3.8  U 3.7  U
BENZO(A)ANTHRACENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 4  J 7  J 3.8  U 3.7  U
BENZO(A)PYRENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 6  J 10 3.8  U 3.7  U
BENZO(B)FLUORANTHENE 3.9  U 3.5  UJ 3.6  U 3.7  U 4  U 4  U 3.9  UJ 8  J 16  J 3.8  UJ 3.7  U
BENZO(G,H,I)PERYLENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 3.8  U 6  J 3.8  U 3.7  U
BENZO(K)FLUORANTHENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 6  J 13 3.8  U 3.7  U
BIS(2-ETHYLHEXYL)PHTHALATE 480  BU 70  U 91  BU 150  BU 82  U 420  BU 80  U 80  BU 74  U 110  BU 150  BU
CHRYSENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 6  J 10 3.8  U 3.7  U
FLUORANTHENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 6  J 9 3.8  U 3.7  U
INDENO(1 2 3-CD)PYRENE 3 9 U 3 5 U 3 6 U 3 7 U 4 U 4 U 3 9 U 3 8 U 6 J 3 8 U 3 7 UINDENO(1,2,3-CD)PYRENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 3.8  U 6  J 3.8  U 3.7  U
ISOSAFROLE 80  U 70  U 73  U 75  U 82  U 81  U 80  U 76  U 74  U 77  U 75  U
NAPHTHALENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 3.8  U 3.7  U 3.8  U 3.7  U
PHENANTHRENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 3.8  U 3.7  U 3.8  U 3.7  U
PYRENE 3.9  U 3.5  U 3.6  U 3.7  U 4  U 4  U 3.9  U 7  J 12 3.8  U 3.7  U
SAFROLE 80  U 70  U 73  U 75  U 82  U 81  U 80  U 76  U 74  U 77  U 75  U
Herbicides  (µg/kg)
HEXACHLOROPHENE 1  U 0.96  J 0.93  U 0.96  U 1  U 1  U 1  U 0.97  U 0.94  U 0.98  U 0.96  U
PENTACHLOROPHENOL 0.53  U 0.47  U 0.49  U 0.51  U 0.55  U 1.6  J 0.54  U 0.51  U 0.5  U 0.52  U 0.51  U
Inorganics  (mg/kg)
ALUMINUM 9170  J 3610  J 1540  J 2540  J 9780  J 9080  J 10300  J 5330  J 4790  J 7450  J 4530  J
ANTIMONY 0.57  U 0.14  U 0.97  U 0.19  U 0.41  U 0.48  U 0.51  J 0.25  U 0.33  J 0.62  J 0.4  U
ARSENIC 3.5  J 1.6  J 0.35  J 1  J 5.6  J 5.6  J 10.2  J 2.1  J 2.8  J 2.6  J 2.4  J
BARIUM 33.2  J 24.1  J 9.4  J 9.1  J 42.5  J 37.6  J 119  J 30.2  J 34.7  J 45.3  J 26.7  J
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SOIL GROUP 8 9 8 8 8 8 8 9 9 9 8
SAMPLING ROUND 01 01 01 01 01 01 01 01 01 01 01
LOCATION 16SB025 16SB026 16SB027 16SB028 16SB029 16SB030 16SB032 16SB033 16SB034 16SB036 16SB038
SAMPLE NUMBER 16SB0250203 16SB0260204 16SB0270203 16SB0280203 16SB0290203 16SB0300203 16SB0320204 16SB0330204 16SB0340203 16SB0360203 16SB0380203
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 3 2 - 4 2 - 3 2 - 3 2 - 3 2 - 3 2 - 4 2 - 4 2 - 3 2 - 3 2 - 3
SAMPLE DATE 3/28/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 4/9/2003 4/9/2003 4/9/2003 4/9/2003 3/28/2003
Inorganics  (mg/kg) (Continued)
BERYLLIUM 0.53  U 0.62  J 0.17  U 0.75  J 0.37  U 0.33  U 0.75  J 0.2  J 0.25  J 0.37  J 0.25  U
CADMIUM 0.2  U 0.32  J 0.09  U 0.17  U 0.18  U 0.18  U 0.43  J 0.19  J 0.57  J 0.24  J 0.19  U
CALCIUM 312  J 420  J 204  J 199  J 184  J 122  J 1040  J 146  J 2150  J 408  J 192  U
CHROMIUM 15.4  J 9.1  J 5.1  J 8  J 11.6  J 11.9  J 13.6  J 6.7  J 8  J 10.9  J 10  J
COBALT 2.5  J 13.9  J 0.54  J 7.9  J 3.2  J 3.3  J 7.8  J 0.89  J 1.6  J 1.8  J 1.5  J
COPPER 10  J 10.8  J 3.9  J 6.8  J 11.5  J 11.2  J 17.1  J 5.4  J 12.4  J 15.5  J 5.5  J
IRON 21500  J 8210  J 3630  J 21800  J 15400  J 16900  J 18200  J 8650  J 9870  J 13300  J 12800  J
LEAD 7.4  J 7.9  U 4.4  J 6.4  J 6.5  J 8.3  J 20.1  J 12.9  J 30  J 34  J 6.9  J
LITHIUM 7.1  J 11.6  J 2.1  U 4.1  U 6.3  U 5.9  U 8.3  J 3.4  J 3.7  J 4.6  J 4.3  J
MAGNESIUM 1010  J 737  J 279  J 628  J 1930  J 1740  J 1440  J 495  J 630  J 710  J 593  J
MANGANESE 9.8  J 286  J 3.2  J 35.9  J 55.9  J 77.8  J 143  J 8.1  J 16.7  J 15.6  J 24.7  J
MERCURY 0.01  U 0.004  J 0.002  U 0.006  U 0.074  J 0.007  U 0.017  J 0.007  J 0.002  U 0.003  J 0.002  U
NICKEL 5.7  J 16.6  J 2  J 20.8  J 8.5  J 7.6  J 10.4  J 3.6  J 3.4  J 4.3  J 3.8  J
POTASSIUM 383  J 752  J 487  J 333  J 487  J 458  J 461  J 282  J 270  J 285  J 225  J
SELENIUM 0.1  U 0.04  U 0.03  U 0.06  U 0.12  U 0.19  U 0.22  J 0.07  U 0.11  U 0.05  U 0.06  U
SILVER 0.03  U 0.14  U 0.02  U 0.06  U 0.03  U 0.03  U 0.05  U 0.05  U 0.42  J 0.08  U 0.02  U
SODIUM 30.3  U 26  U 23.6  U 15.8  U 26.9  U 23.1  U 50.5  J 20.8  U 19.3  U 27.1  U 27.9  U
STRONTIUM 5.4  J 11  J 2.8  J 3.1  J 5.8  J 4.7  J 19.6  J 7.8  J 15.9  J 16.6  J 4  J
TIN 0.6  U 0.31  J 0.22  U 0.32  U 0.49  U 0.5  U 1.3  J 0.31  J 0.35  J 0.46  J 0.3  U
TITANIUM 47.7  J 25.1  J 16.7  J 15.3  J 131  J 121  J 74.4  J 23  J 29.4  J 42.2  J 30.1  J
VANADIUM 18  J 5.9  J 2.9  J 7.4  J 16.7  J 17.9  J 21.6  J 9.5  J 11.2  J 14.5  J 12.1  J
ZINC 11.5  J 48.9  J 4.5  U 59.6  J 29.1  J 27.9  J 31.2  J 8.6  U 54.5  J 83.3  J 11.6  U
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 9
SAMPLING ROUND 01 01 01 01 01 02 02 02 02 03 03
LOCATION 16SB039 16SB040 16SB040 16SB041 16SB041 16SB047 16SB048 16SB049 16SB050 16SB051 16SB052
SAMPLE NUMBER 16SB0390203 16SB0400506 16SB0400608 16SB0410305 16SB0410507 16SB0470405 16SB0480203 16SB0490405 16SB0500103 16SB0510204 16SB0520205
SAMPLE CODE NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL
DEPTH RANGE 2 - 3 5 - 6 6 - 8 3 - 5 5 - 7 4 - 5 2 - 3 4 - 5 1 - 3 2 - 4 2 - 5
SAMPLE DATE 3/28/2003 3/28/2003 3/28/2003 3/27/2003 3/27/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 8/13/2004 8/12/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
2-BUTANONE 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
ACETONE 1.2  UJ 1.2  UJ 1.2  UJ 4  J 14  J 1.18  UJ 1.12  UJ 6  J 0.978  UJ 1.17  U 1.05  U
BROMOMETHANE 1.2  UJ 1.2  UJ 1.2  UJ 1.2  UJ 1.2  UJ 1.18  UJ 1.12  UJ 0.814  U 0.978  UJ 1.17  U 1.05  U
CARBON DISULFIDE 1.2  UJ 1.2  UJ 1.2  UJ 1.2  UJ 1.2  U 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
CHLOROFORM 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
CIS-1,2-DICHLOROETHENE 200 1.2  U 1.2  U 1.2  U 1.2  U 22 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
DICHLORODIFLUOROMETHANE 1.2  UJ 1.2  UJ 1.2  UJ 1.2  U 1.2  U 170 130  J 79  J 110 1.17  J 4
TOLUENE 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
TOTAL XYLENES 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 2  J 2  J 2  J 1  J 1.17  U 1.05  U
TRANS-1,2-DICHLOROETHENE 12 1.2  U 1.2  U 1.2  U 1.2  U 1.18  U 1.12  U 0.814  U 1  J 1.17  U 1.05  U
TRICHLOROETHENE 280 1.2  U 1.2  U 1.2  U 1.2  U 61 97  J 37 190  J 1.17  U 14
TRICHLOROFLUOROMETHANE 2  J 2  J 2  J 1.2  U 2  J 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
VINYL CHLORIDE 1.2  U 1.2  U 1.2  U 1.2  U 1.2  U 1.18  U 1.12  U 0.814  U 0.978  U 1.17  U 1.05  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 4.1  U 3.9  U 3.9  U 4  U 4  J
BENZO(A)ANTHRACENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
BENZO(A)PYRENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
BENZO(B)FLUORANTHENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
BENZO(G,H,I)PERYLENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
BENZO(K)FLUORANTHENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
BIS(2-ETHYLHEXYL)PHTHALATE 1000  BU 1400  BJ 660  BU 81  U 86  J
CHRYSENE 4.1  U 3.9  U 3.9  U 4  U 8
FLUORANTHENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
INDENO(1 2 3-CD)PYRENE 4 1 U 3 9 U 3 9 U 4 U 4 1 UINDENO(1,2,3-CD)PYRENE 4.1  U 3.9  U 3.9  U 4  U 4.1  U
ISOSAFROLE 82  U 80  U 80  U 81  U 150  J
NAPHTHALENE 5  J 3.9  U 3.9  U 4  U 6  J
PHENANTHRENE 4.1  U 3.9  U 3.9  U 4  U 6  J
PYRENE 4.1  U 3.9  U 3.9  U 4  U 6  J
SAFROLE 82  U 80  U 80  U 81  U 67000
Herbicides  (µg/kg)
HEXACHLOROPHENE 1  U 1  U 1  U 0.73  U 0.74  U
PENTACHLOROPHENOL 0.55  U 0.54  U 0.54  U 0.55  U 0.56  U
Inorganics  (mg/kg)
ALUMINUM 12600  J 9140  J 8330  J 18600  J 11800  J
ANTIMONY 1.5  U 0.54  U 0.57  U 0.75  U 0.33  U
ARSENIC 7.9  J 5.7  J 4.6  J 6  J 9.4  J
BARIUM 58.2  J 58.2  J 72.2  J 76.8  J 36.5  J
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 9
SAMPLING ROUND 01 01 01 01 01 02 02 02 02 03 03
LOCATION 16SB039 16SB040 16SB040 16SB041 16SB041 16SB047 16SB048 16SB049 16SB050 16SB051 16SB052
SAMPLE NUMBER 16SB0390203 16SB0400506 16SB0400608 16SB0410305 16SB0410507 16SB0470405 16SB0480203 16SB0490405 16SB0500103 16SB0510204 16SB0520205
SAMPLE CODE NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL
DEPTH RANGE 2 - 3 5 - 6 6 - 8 3 - 5 5 - 7 4 - 5 2 - 3 4 - 5 1 - 3 2 - 4 2 - 5
SAMPLE DATE 3/28/2003 3/28/2003 3/28/2003 3/27/2003 3/27/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 8/13/2004 8/12/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM 0.39  U 0.35  U 0.42  U 0.47  J 0.34  J
CADMIUM 0.28  U 0.21  U 0.22  U 0.27  U 0.25  U
CALCIUM 528  J 601  J 1130  J 1540  J 586  J
CHROMIUM 14.5  J 13.5  J 11.4  J 20  J 21.8  J
COBALT 6.7  J 7.1  J 7.9  J 4.4  J 4  J
COPPER 13.7  J 8.7  J 17.2  J 11.5  J 7  J
IRON 23900  J 17900  J 13600  J 20800  J 30300  J
LEAD 11.6  J 14.1  J 12.3  J 9.7  J 8.6  J
LITHIUM 9.7  J 7.9  J 7.3  J 13.5  J 8.4  J
MAGNESIUM 2000  J 1100  J 1010  J 2620  J 1290  J
MANGANESE 415  J 314  J 229  J 298  J 167  J
MERCURY 0.047  J 0.032  J 0.026  J 0.058  J 0.02  J
NICKEL 11  J 7.6  J 8.4  J 11.5  J 6.5  J
POTASSIUM 610  J 429  J 448  J 1550  J 810  J
SELENIUM 0.31  U 0.36  U 0.3  U 0.28  U 0.26  U
SILVER 0.05  U 0.05  U 0.07  U 0.04  U 0.03  U
SODIUM 44.2  U 19.9  U 38.2  U 69.4  U 62  U
STRONTIUM 8.2  J 7.3  J 9.4  J 17.1  J 8  J
TIN 0.66  U 0.49  U 0.5  U 0.55  U 0.49  U
TITANIUM 99.3  J 82  J 70.3  J 177  J 173  J
VANADIUM 24.3  J 20.1  J 17.7  J 33.9  J 32.4  J
ZINC 39.7  U 26.7  U 33.3  U 31.8  J 17.6  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 22 15
PH (S U ) 7 5 5 3PH  (S.U.) 7.5 5.3
TOTAL ORGANIC CARBON  (mg/kg) 1400  J 3400  J
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SOIL GROUP 8 8 9 8 8 8 8 8 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB053 16SB054 16SB055 16SB055 16SB056 16SB056 16SB057 16SB058 16SB058 16SB059 16SB059
SAMPLE NUMBER 16SB0530205 16SB0540205 16SB0550206 16SB0550607 16SB0560206 16SB0560608 16SB0570206 16SB0580206 16SB0580607 16SB0590206 16SB0590608
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 5 2 - 5 2 - 6 6 - 7 2 - 6 6 - 8 2 - 6 2 - 6 6 - 7 2 - 6 6 - 8
SAMPLE DATE 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004 8/13/2004 8/13/2004 8/13/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.01  U 1.3  U 1.07  U 0.946  U 8  J 4 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
2-BUTANONE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
ACETONE 4  J 1.3  U 1.07  U 0.946  U 10  U 9  U 8  J 1.06  U 1.03  U 1.22  U 0.988  U
BROMOMETHANE 1.01  U 1.3  U 1.07  U 0.946  U 4  J 1.13  UJ 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
CARBON DISULFIDE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
CHLOROFORM 1.01  U 1.3  U 1.07  U 0.946  U 1.1  J 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
CIS-1,2-DICHLOROETHENE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
DICHLORODIFLUOROMETHANE 10 2  J 5 9 1.05  UR 1.13  U 5 1.06  U 1.03  U 1.22  J 0.988  U
TOLUENE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
TOTAL XYLENES 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
TRANS-1,2-DICHLOROETHENE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
TRICHLOROETHENE 1300 210 79 2  J 930  J 200 1.04  U 18 28 190 9
TRICHLOROFLUOROMETHANE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  UR 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
VINYL CHLORIDE 1.01  U 1.3  U 1.07  U 0.946  U 1.05  U 1.13  U 1.04  U 1.06  U 1.03  U 1.22  U 0.988  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
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SOIL GROUP 8 8 9 8 8 8 8 8 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB053 16SB054 16SB055 16SB055 16SB056 16SB056 16SB057 16SB058 16SB058 16SB059 16SB059
SAMPLE NUMBER 16SB0530205 16SB0540205 16SB0550206 16SB0550607 16SB0560206 16SB0560608 16SB0570206 16SB0580206 16SB0580607 16SB0590206 16SB0590608
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 5 2 - 5 2 - 6 6 - 7 2 - 6 6 - 8 2 - 6 2 - 6 6 - 7 2 - 6 6 - 8
SAMPLE DATE 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004 8/13/2004 8/13/2004 8/13/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 8 8 8 8 8 8 8 8 8 9 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB060 16SB060 16SB061 16SB061 16SB062 16SB062 16SB063 16SB063 16SB064 16SB064 16SB065
SAMPLE NUMBER 16SB0600206 16SB0600609 16SB0610206 16SB0610607 16SB0620206 16SB0620607 16SB0630206 16SB0630608 16SB0640206 16SB0640608 16SB0650206
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 6 6 - 9 2 - 6 6 - 7 2 - 6 6 - 7 2 - 6 6 - 8 2 - 6 6 - 8 2 - 6
SAMPLE DATE 8/11/2004 8/11/2004 8/11/2004 8/11/2004 8/13/2004 8/13/2004 8/11/2004 8/11/2004 8/11/2004 8/11/2004 8/11/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.04  UJ 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 1.27  U
2-BUTANONE 2  J 1.02  UR 1.09  UR 1.2  U 1.01  U 0.968  U 1.19  UR 1.3  UR 1.09  UR 1.24  UR 1.27  UR
ACETONE 19  U 24  U 3  U 5  U 1.01  U 0.968  U 1  U 1.3  UR 2  U 7  U 72  J
BROMOMETHANE 1.04  UJ 1.02  U 1.09  U 1.2  UJ 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 1.27  U
CARBON DISULFIDE 1.04  UJ 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 2  J
CHLOROFORM 1.04  UJ 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 1.27  U
CIS-1,2-DICHLOROETHENE 8  J 4 86 11 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 24
DICHLORODIFLUOROMETHANE 22  J 1.02  U 2  J 1.2  U 1.01  U 0.968  U 4  J 1.3  U 1.1  J 3  J 5
TOLUENE 1.04  UJ 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 1.27  U
TOTAL XYLENES 1.04  UJ 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 1.27  U
TRANS-1,2-DICHLOROETHENE 1.04  UJ 1.02  U 5 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 3  J
TRICHLOROETHENE 28  J 1.02  U 160 14 5 6 1.19  U 1.3  U 1.09  U 1.24  U 3  J
TRICHLOROFLUOROMETHANE 2  J 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 1.27  U
VINYL CHLORIDE 1.04  UJ 1.02  U 1.09  U 1.2  U 1.01  U 0.968  U 1.19  U 1.3  U 1.09  U 1.24  U 12
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
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SOIL GROUP 8 8 8 8 8 8 8 8 8 9 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB060 16SB060 16SB061 16SB061 16SB062 16SB062 16SB063 16SB063 16SB064 16SB064 16SB065
SAMPLE NUMBER 16SB0600206 16SB0600609 16SB0610206 16SB0610607 16SB0620206 16SB0620607 16SB0630206 16SB0630608 16SB0640206 16SB0640608 16SB0650206
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 2 - 6 6 - 9 2 - 6 6 - 7 2 - 6 6 - 7 2 - 6 6 - 8 2 - 6 6 - 8 2 - 6
SAMPLE DATE 8/11/2004 8/11/2004 8/11/2004 8/11/2004 8/13/2004 8/13/2004 8/11/2004 8/11/2004 8/11/2004 8/11/2004 8/11/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 9
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB065 16SB066 16SB066 16SB067 16SB067 16SB068 16SB068 16SB069 16SB069 16SB070 16SB070
SAMPLE NUMBER 16SB0650608 16SB0660206 16SB0660608 16SB0670206 16SB0670609 16SB0680206 16SB0680609 16SB0690206 16SB0690607 16SB0700206 16SB0700607
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 6 - 8 2 - 6 6 - 8 2 - 6 6 - 9 2 - 6 6 - 9 2 - 6 6 - 7 2 - 6 6 - 7
SAMPLE DATE 8/11/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.45  U 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
2-BUTANONE 1.45  UR 1.23  U 1  J 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
ACETONE 6  U 6  U 21  U 6  BU 8  U 7  BU 5  BU 5  U 6  BU 2  U 5  U
BROMOMETHANE 1.45  U 1.23  UJ 0.92  UJ 1.09  UJ 1.21  UJ 1.02  UJ 1.12  UJ 1.05  UJ 1.35  UJ 1.2  UJ 0.978  UJ
CARBON DISULFIDE 1.45  U 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
CHLOROFORM 1.45  U 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
CIS-1,2-DICHLOROETHENE 27 23 1  J 1.09  U 1.21  U 7  J 5 1.05  U 1.35  U 1.2  U 2  J
DICHLORODIFLUOROMETHANE 1.45  U 5  J 5  J 1.09  U 16  J 1.02  U 1.12  U 1.05  UJ 1.35  U 1.2  U 0.978  U
TOLUENE 1.45  U 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
TOTAL XYLENES 1.45  U 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
TRANS-1,2-DICHLOROETHENE 4  J 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
TRICHLOROETHENE 17 9 0.92  U 2  J 2  J 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 10
TRICHLOROFLUOROMETHANE 1.45  U 1.23  U 0.92  U 1.09  U 2  J 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
VINYL CHLORIDE 6 1.23  U 0.92  U 1.09  U 1.21  U 1.02  U 1.12  U 1.05  U 1.35  U 1.2  U 0.978  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 9
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB065 16SB066 16SB066 16SB067 16SB067 16SB068 16SB068 16SB069 16SB069 16SB070 16SB070
SAMPLE NUMBER 16SB0650608 16SB0660206 16SB0660608 16SB0670206 16SB0670609 16SB0680206 16SB0680609 16SB0690206 16SB0690607 16SB0700206 16SB0700607
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 6 - 8 2 - 6 6 - 8 2 - 6 6 - 9 2 - 6 6 - 9 2 - 6 6 - 7 2 - 6 6 - 7
SAMPLE DATE 8/11/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 8 8 8 8 8 9 9 9 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB071 16SB072 16SB072 16SB073 16SB074 16SB075 16SB076 16SB076 16SB077 16SB077 16SB078
SAMPLE NUMBER 16SB0710206 16SB0720206 16SB0720607 16SB0730204 16SB0740206 16SB0750203 16SB0760206 16SB0760607 16SB0770206 16SB0770610 16SB0780206
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL
DEPTH RANGE 2 - 6 2 - 6 6 - 7 2 - 4 2 - 6 2 - 3 2 - 6 6 - 7 2 - 6 6 - 10 2 - 6
SAMPLE DATE 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/17/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
2-BUTANONE 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 1  J 1.12  U 0.988  U 0.92  U 1.01  U
ACETONE 3  J 8  BU 7  BU 13  BU 4  BU 6  BU 13  J 1.12  U 0.988  U 0.92  U 1.01  U
BROMOMETHANE 1.16  U 0.986  UJ 1.22  UJ 1.03  UJ 1.04  U 0.975  UJ 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
CARBON DISULFIDE 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
CHLOROFORM 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
CIS-1,2-DICHLOROETHENE 1.16  U 32 53 5 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
DICHLORODIFLUOROMETHANE 10 0.986  U 1.22  U 13 5 11 12 9 11  J 2  J 6
TOLUENE 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
TOTAL XYLENES 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
TRANS-1,2-DICHLOROETHENE 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
TRICHLOROETHENE 1.16  U 5 11 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 1  J 1.01  U
TRICHLOROFLUOROMETHANE 1.16  U 0.986  U 1.22  U 1.03  J 1.04  U 1  J 1  J 1.12  U 1  J 0.92  U 1.01  U
VINYL CHLORIDE 1.16  U 0.986  U 1.22  U 1.03  U 1.04  U 0.975  U 0.929  U 1.12  U 0.988  U 0.92  U 1.01  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
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SOIL GROUP 8 8 8 8 8 9 9 9 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB071 16SB072 16SB072 16SB073 16SB074 16SB075 16SB076 16SB076 16SB077 16SB077 16SB078
SAMPLE NUMBER 16SB0710206 16SB0720206 16SB0720607 16SB0730204 16SB0740206 16SB0750203 16SB0760206 16SB0760607 16SB0770206 16SB0770610 16SB0780206
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL
DEPTH RANGE 2 - 6 2 - 6 6 - 7 2 - 4 2 - 6 2 - 3 2 - 6 6 - 7 2 - 6 6 - 10 2 - 6
SAMPLE DATE 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/17/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004 8/12/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 9 8 8 8 8 8 8 8 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB078 16SB085 16SB086 16SB087 16SB088 16SB089 16SB090 16SB090 16SB091 16SB091 16SB092
SAMPLE NUMBER 16SB0780609 16SB0850204 16SB0860204 16SB0870204 16SB0880204 16SB0890204 16SB0900406 16SB0900608 16SB0910406 16SB0910609 16SB0920406
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL
DEPTH RANGE 6 - 9 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 6 - 8 4 - 6 6 - 9 4 - 6
SAMPLE DATE 8/12/2004 8/14/2004 8/14/2004 8/14/2004 8/14/2004 8/14/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
2-BUTANONE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
ACETONE 15  J 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
BROMOMETHANE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
CARBON DISULFIDE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
CHLOROFORM 1.04  UJ 0.955  U 1.17  U 5 6 0.932  U
CIS-1,2-DICHLOROETHENE 1.04  UJ 0.955  U 1.17  J 1  J 3  J 0.932  U
DICHLORODIFLUOROMETHANE 14  J 4  J 6  J 9  J 2  J 1  J
TOLUENE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
TOTAL XYLENES 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
TRANS-1,2-DICHLOROETHENE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
TRICHLOROETHENE 1.04  UJ 220  J 220  J 390  J 980 32
TRICHLOROFLUOROMETHANE 2  J 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
VINYL CHLORIDE 1.04  UJ 0.955  U 1.17  U 0.944  U 0.974  U 0.932  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM 26700  J 22100  J 24900  J 14600  J 25500  J
ANTIMONY 0.65  U 0.56  U 1.4  J 0.34  U 0.62  U
ARSENIC 6.5  J 7.9  J 9.5  J 8.6  J 11.5  J
BARIUM 66.5  J 58.7  J 105  J 44.3  J 93.2  J
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SOIL GROUP 9 8 8 8 8 8 8 8 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB078 16SB085 16SB086 16SB087 16SB088 16SB089 16SB090 16SB090 16SB091 16SB091 16SB092
SAMPLE NUMBER 16SB0780609 16SB0850204 16SB0860204 16SB0870204 16SB0880204 16SB0890204 16SB0900406 16SB0900608 16SB0910406 16SB0910609 16SB0920406
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL
DEPTH RANGE 6 - 9 2 - 4 2 - 4 2 - 4 2 - 4 2 - 4 4 - 6 6 - 8 4 - 6 6 - 9 4 - 6
SAMPLE DATE 8/12/2004 8/14/2004 8/14/2004 8/14/2004 8/14/2004 8/14/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM 0.81  U 0.5  U 0.65  U 0.34  U 0.77  U
CADMIUM 0.35  U 0.25  U 0.37  U 0.13  U 0.23  U
CALCIUM 403  J 237  J 250  J 35.6  U 98.4  J
CHROMIUM 41.7  J 27.9  J 36.3  J 23.1  J 48.2  J
COBALT 3.1  J 3.4  J 4.4  J 1.1  J 4.3  J
COPPER 12.5  J 14.2  J 25.5  J 6.6  J 16.7  J
IRON 34500  J 29900  J 27900  J 13000  J 31300  J
LEAD 15.6  J 13.2  J 71.1  J 9.4  J 21.2  J
LITHIUM
MAGNESIUM 1490  J 2270  J 1980  J 1040  J 2120  J
MANGANESE 51.2  J 106  J 204  J 14.5  J 41.2  J
MERCURY 0.03  J 0.083  J 0.039  J 0.021  J 0.056  J
NICKEL 16.1  J 15.6  J 15.9  J 6.5  J 16.6  J
POTASSIUM 1700  J 1820  J 2660  J 1880  J 2980  J
SELENIUM 0.47  U 0.35  U 0.59  U 0.24  U 0.62  U
SILVER 0.22  U 0.06  U 0.06  U 0.045  U 0.047  U
SODIUM 43.8  U 37.5  U 46.3  U 29.5  U 51.8  U
STRONTIUM
TIN 0.61  U 0.65  U 0.71  U 0.35  U 0.61  U
TITANIUM
VANADIUM 44  J 43.3  J 48.5  J 26.9  J 55.2  J
ZINC 40.6 35.7 130 18.2 35.4
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB092 16SB093 16SB093 16SB094 16SB095 16SB095 16SB096 16SB096 16SB097 16SB097 16SB098
SAMPLE NUMBER 16SB0920608 16SB0930406 16SB0930608 16SB0940708 16SB0950406 16SB0950607 16SB0960406 16SB0960608 16SB0970406 16SB0970607 16SB0980206
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 6 - 8 4 - 6 6 - 8 7 - 8 4 - 6 6 - 7 4 - 6 6 - 8 4 - 6 6 - 7 2 - 6
SAMPLE DATE 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
2-BUTANONE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
ACETONE 0.869  U 0.95  U 1.05  U 1.48  U 4  J 7  J 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
BROMOMETHANE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
CARBON DISULFIDE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
CHLOROFORM 0.869  U 3 4 1.48  U 10 15 2  J 1.06  U 12  J 1.09  U 0.922  U
CIS-1,2-DICHLOROETHENE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
DICHLORODIFLUOROMETHANE 5  J 8 12 26 1.01  J 6 4 2  J 6 5 1  J
TOLUENE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
TOTAL XYLENES 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
TRANS-1,2-DICHLOROETHENE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
TRICHLOROETHENE 28 250  J 360 20 9000 2000 120  J 11 1200 88  J 140
TRICHLOROFLUOROMETHANE 0.869  U 0.95  U 1.05  U 2  J 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
VINYL CHLORIDE 0.869  U 0.95  U 1.05  U 1.48  U 1.01  U 1.05  U 0.966  U 1.06  U 0.957  U 1.09  U 0.922  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
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SOIL GROUP 8 8 8 8 8 8 8 8 8 8 8
SAMPLING ROUND 03 03 03 03 03 03 03 03 03 03 03
LOCATION 16SB092 16SB093 16SB093 16SB094 16SB095 16SB095 16SB096 16SB096 16SB097 16SB097 16SB098
SAMPLE NUMBER 16SB0920608 16SB0930406 16SB0930608 16SB0940708 16SB0950406 16SB0950607 16SB0960406 16SB0960608 16SB0970406 16SB0970607 16SB0980206
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 6 - 8 4 - 6 6 - 8 7 - 8 4 - 6 6 - 7 4 - 6 6 - 8 4 - 6 6 - 7 2 - 6
SAMPLE DATE 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)
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SOIL GROUP 9 8 8
SAMPLING ROUND 03 03 03
LOCATION 16SB098 16SB099 16SB099
SAMPLE NUMBER 16SB0980607 16SB0990206 16SB0990608
SAMPLE CODE NORMAL NORMAL NORMAL
DEPTH RANGE 6 - 7 2 - 6 6 - 8
SAMPLE DATE 8/16/2004 8/16/2004 8/16/2004
Volatile Organics  (µg/kg)
1,1,2-TRICHLOROETHANE 0.929  U 1.11  U 1.06  U
2-BUTANONE 0.929  U 1.11  U 1.06  U
ACETONE 0.929  U 1.11  U 1.06  U
BROMOMETHANE 0.929  U 1.11  U 1.06  U
CARBON DISULFIDE 0.929  U 1.11  U 1.06  U
CHLOROFORM 0.929  U 1.11  U 1.06  U
CIS-1,2-DICHLOROETHENE 0.929  U 1.11  U 1.06  U
DICHLORODIFLUOROMETHANE 0.929  U 6  J 10  J
TOLUENE 1  J 1.11  U 1.06  U
TOTAL XYLENES 0.929  U 1.11  U 1.06  U
TRANS-1,2-DICHLOROETHENE 0.929  U 1.11  U 1.06  U
TRICHLOROETHENE 200  J 630 160
TRICHLOROFLUOROMETHANE 0.929  U 1.11  U 1.06  U
VINYL CHLORIDE 0.929  U 1.11  U 1.06  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
INDENO(1 2 3-CD)PYRENEINDENO(1,2,3-CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides  (µg/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
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SOIL GROUP 9 8 8
SAMPLING ROUND 03 03 03
LOCATION 16SB098 16SB099 16SB099
SAMPLE NUMBER 16SB0980607 16SB0990206 16SB0990608
SAMPLE CODE NORMAL NORMAL NORMAL
DEPTH RANGE 6 - 7 2 - 6 6 - 8
SAMPLE DATE 8/16/2004 8/16/2004 8/16/2004
Inorganics  (mg/kg) (Continued)
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH (S U )PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be
field QC samples.
Subsurface soil samples not taken at locations 3,4,5,6,7,8,9,10,14,15,16,20,21,32,35,37,51,
52,53,54,57,71,73,74, and 75 due to refusal.
µg/kg = micrograms per kilogram
MEQ/1 = milliequivalents per 100 grams
mg/kg = milligrams per kilogram
QC = quality control
S.U. = Standard units
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Range of Upgradient 

Detects

Volatile Organics  (µg/L)
ACETONE 3/10 0.5 J 2.8 J 0.5 0.665 1.63 16SW2701 0.6 J
CIS-1,2-DICHLOROETHENE 2/11 1.4 3.4 0.3 0.559 2.40 16SW2901 ND
TRICHLOROETHENE 5/11 0.8 J 26 0.3 4.51 9.74 16SW2901 ND
Energetics  (µg/L)
2-AMINO-4,6-DINITROTOLUENE 1/7 0.29 J 0.29 J 0.25 - 0.255 0.149 0.290 16SW3001 ND
4-AMINO-2,6-DINITROTOLUENE 1/7 0.63 0.63 0.25 - 0.255 0.198 0.630 16SW3001 ND
HMX 3/7 0.27 J 4.8 0.25 - 0.255 0.869 1.86 16SW3001 ND
RDX 2/7 0.29 J 24 0.25 - 0.255 3.56 12.1 16SW3001 ND
Total Metals  (µg/L)
ALUMINUM 18/21 173 J 9510 J 87.3 - 128 1647 1913 16SW1501 485 J - 891 J
ANTIMONY 8/21 4.2 J 14.2 J 0.085 - 2.7 3.25 7.71 16SW0301 ND
ARSENIC 15/21 0.29 J 3.8 J 0.16 - 0.52 0.747 0.991 16SW1501 ND
BARIUM 21/21 44.3 J 425 J --- 155 155 16SW0601 53.4 J - 57.3 J
BERYLLIUM 12/21 0.02 J 0.5 J 0.02 - 0.52 0.115 0.148 16SW2801 ND
CADMIUM 15/21 0.2 J 4.4 0.04 - 0.4 1.35 1.86 16SW0601 ND
CALCIUM 21/21 6800 J 49600 J --- 20873 20873 16SW0601 16600 J - 38700 J
CHROMIUM 11/21 1.4 J 11.8 J 0.34 - 1.3 2.30 4.00 16SW1501 0.78 J
COBALT 18/21 0.11 J 4.6 J 0.1 - 0.48 1.10 1.26 16SW1501 ND
COPPER 19/21 0.95 J 134 J 1.1 - 1.5 34.1 37.6 16SW0401 ND
IRON 18/21 278 J 9990 J 44.6 - 114 1787 2078 16SW1501 263 J - 599 J
LEAD 17/21 4.8 J 281 J 0.27 - 0.55 48.4 59.8 16SW0401 ND
MAGNESIUM 21/21 1310 J 9450 J --- 4576 4576 16SW1501 5820 J - 7810 J
MANGANESE 18/21 4.9 J 443 J 3 - 10 71.1 82.4 16SW1501 19.2 J - 135 J
NICKEL 18/21 1.2 J 11.8 0.94 - 1.6 5.01 5.73 16SW2701 1.1 J - 2.3 J
POTASSIUM 21/21 727 4520 J --- 2155 2155 16SW1101 1780 J - 2230 J
SODIUM 16/21 1820 J 18900 J 1070 - 1540 4882 6208 16SW1101 9580 J - 15000 J
THALLIUM 1/21 0.16 J 0.16 J 0.04 - 0.41 0.0487 0.160 16SW0601 ND
TIN 2/21 0.47 J 0.84 J 0.05 - 0.52 0.147 0.655 16SW0401 ND
TITANIUM 4/4 2 J 156 J --- 46.3 46.3 16SW1501 3.4 J - 19.7 J
VANADIUM 15/21 0.63 J 19 J 0.56 - 1.14 3.37 4.51 16SW1501 0.85 J
ZINC 19/21 16.9 J 1340 J 4.2 - 12.3 308 340 16SW0401 16.6 J

Minimum 
Concentration

Maximum 
Concentration

SURFACE WATER SAMPLES

Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 8/21 21 J 124 8.35 - 71.1 37.2 69.8 16SW2701-F 164 J
ANTIMONY, FILTERED 6/21 4.3 J 10.8 J 0.21 - 3.4 2.48 7.12 16SW0301-F ND
ARSENIC, FILTERED 3/21 0.26 J 0.65 J 0.07 - 0.22 0.117 0.407 16SW1101-F ND
BARIUM, FILTERED 21/21 43.2 J 335 J --- 123 123 16SW0601-F 46.6 J - 57.2 J
BERYLLIUM, FILTERED 6/21 0.02 J 0.1 J 0.02 - 0.06 0.0267 0.0617 16SW1302-F, 16SW2701-F ND
CADMIUM, FILTERED 15/21 0.12 J 3.7 0.039 - 0.09 1.13 1.57 16SW0901-F ND
CALCIUM, FILTERED 21/21 6570 J 49100 J --- 19534 19534 16SW1501-F 15700 J - 37400 J
CHROMIUM, FILTERED 1/21 2.1 J 2.1 J 0.16 - 0.7 0.318 2.10 16SW3001-F ND
COBALT, FILTERED 17/21 0.09 J 2.9 J 0.088 - 0.11 0.646 0.787 16SW1301-F 2.7 J - 3.1 J
COPPER, FILTERED 17/21 1 J 35.7 J 0.57 - 0.93 16.9 20.7 16SW1001-F ND
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L) (Continued)
IRON, FILTERED 9/21 76.4 J 188 J 7.8 - 131 70.8 122 16SW2901-F ND
LEAD, FILTERED 15/21 0.81 J 35.8 J 0.08 - 0.38 8.23 11.5 16SW0301-F ND
MAGNESIUM, FILTERED 21/21 1280 J 8870 J --- 4215 4215 16SW1501-F 5400 J - 7390 J
MANGANESE, FILTERED 18/21 1.9 J 171 J 0.82 - 9.7 27.1 31.3 16SW1201-F 10.9 J - 29.8 J
MERCURY, FILTERED 1/21 0.04 J 0.04 J 0.02 - 0.03 0.0155 0.0400 16SW1501-F ND
NICKEL, FILTERED 18/21 0.95 J 9.4 0.83 - 1.4 3.30 3.75 16SW1202-F 1.2 J
POTASSIUM, FILTERED 21/21 647 4720 --- 1907 1907 16SW1101-F 1550 J - 2140 J
SODIUM, FILTERED 15/21 2030 J 19900 J 1060 - 1480 4878 6574 16SW1101-F 9010 J - 14000 J
TITANIUM, FILTERED 2/4 1.4 J 1.6 J 0.55 - 1.1 0.956 1.50 16SW1301-F 1.5 J - 8.5 J
ZINC, FILTERED 18/21 3.1 J 421 J 6 - 197 133 149 16SW1601-F 18.1 J - 33.3 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN 17/17 5.66 10.65 --- 8.27 8.27 16SW0301 NA
DISSOLVED OXYGEN - METER 4/4 2.87 6.49 --- 4.58 4.58 16SW1701 1.91  - 7.23 
OXIDATION REDUCTION POTENTIAL  (MV) 21/21 36.6 204 --- 97.5 97.5 16SW1701 183.4  - 254.7 
PH  (S.U.) 21/21 6.4 7.95 --- 7.31 7.31 16SW2901 6.78  - 7.14 
SPECIFIC CONDUCTANCE  (MS/cm) 21/21 0.056 0.84 --- 0.167 0.167 16SW1302 0.184  - 0.299 
TEMPERATURE  (C ) 21/21 9.61 16.45 --- 13.2 13.2 16SW0601 11.7  - 15.12 
TURBIDITY  (NTU) 21/21 2 179 --- 28.4 28.4 16SW2801 2.57  - 10.59 
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 4/7 0.11 0.55 0.025 - 0.05 0.203 0.340 16SW1302 0.07  - 3.2 

Volatile Organics  (µg/L)
CHLOROFORM 1/3 2.4 2.4 0.3 0.900 2.40 16SW0202 ND
CIS-1,2-DICHLOROETHENE 2/3 2.9 7.1 0.3 3.38 5.00 16SW0202 ND
TRICHLOROETHENE 3/3 3.3 8.8 --- 6.23 6.23 16SW0202 ND
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 1/3 0.67 J 0.67 J 0.05 0.240 0.670 16SW0101 NA
ACENAPHTHENE 1/3 0.9 J 0.9 J 0.05 0.317 0.900 16SW0101 NA
ANTHRACENE 1/3 0.31 J 0.31 J 0.05 0.120 0.310 16SW0101 NA
BENZO(A)ANTHRACENE 1/3 0.31 J 0.31 J 0.05 0.120 0.310 16SW0101 NA
CHRYSENE 1/3 0.78 J 0.78 J 0.05 0.277 0.780 16SW0101 NA
FLUORANTHENE 1/3 1.09 J 1.09 J 0.05 0.380 1.09 16SW0101 NA

SUMP SAMPLES

FLUORENE 1/3 0.59 J 0.59 J 0.05 0.213 0.590 16SW0101 NA
NAPHTHALENE 1/3 1.3 J 1.3 J 0.05 0.450 1.30 16SW0101 NA
PHENANTHRENE 1/3 1.26 J 1.26 J 0.05 0.437 1.26 16SW0101 NA
PYRENE 1/3 2.34 J 2.34 J 0.05 0.797 2.34 16SW0101 NA
BIS(2-ETHYLHEXYL)PHTHALATE 1/3 86 86 2 - 3 29.5 86.0 16SW0101 NA
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 1/3 2.1 2.1 0.455 - 0.8 0.909 2.10 16SW0701 ND
2-AMINO-4,6-DINITROTOLUENE 1/3 0.89 J 0.89 J 0.455 - 0.8 0.506 0.890 16SW0701 ND
4-AMINO-2,6-DINITROTOLUENE 1/3 2.2 J 2.2 J 0.455 - 0.8 0.943 2.20 16SW0701 ND
HMX 2/3 1.5 J 29000 0.55 9667 14501 16SW0101 ND
RDX 3/3 2.9 88000 --- 29337 29337 16SW0101 ND
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Herbicides  (µg/L)
HEXACHLOROPHENE 1/3 0.082 J 0.082 J 0.025 0.0357 0.0820 16SW0101 NA
PENTACHLOROPHENOL 2/2 0.02 J 0.19 J --- 0.105 0.105 16SW0101 NA
Total Metals  (µg/L)
ALUMINUM 1/3 298 J 298 J 7.6 - 82.4 114 298 16SW0701 485 J - 891 J
ARSENIC 2/3 2.9 J 3.4 J 0.38 2.16 3.15 16SW0201 ND
BARIUM 3/3 66.3 J 91 J --- 76.9 76.9 16SW0201 53.4 J - 57.3 J
CALCIUM 3/3 30300 J 37100 J --- 32600 32600 16SW0701 16600 J - 38700 J
CHROMIUM 2/3 2 J 3.4 J 0.25 1.84 2.70 16SW0201 0.78 J
COPPER 3/3 2 J 17.2 J --- 9.97 9.97 16SW0201 ND
IRON 1/3 60.5 J 60.5 J 77.1 - 194 65.4 60.5 16SW0101 263 J - 599 J
LEAD 2/3 4.6 J 13.1 J 0.15 5.93 8.85 16SW0201 ND
MAGNESIUM 3/3 5190 J 6560 J --- 5817 5817 16SW0701 5820 J - 7810 J
MANGANESE 3/3 5.2 J 44.3 J --- 20.0 20.0 16SW0101 19.2 J - 135 J
MERCURY 1/3 2 2 0.02 0.673 2.00 16SW0101 ND
NICKEL 2/3 0.95 J 1.8 J 0.61 1.02 1.38 16SW0101 1.1 J - 2.3 J
POTASSIUM 3/3 839 J 2430 J --- 1636 1636 16SW0701 1780 J - 2230 J
SODIUM 3/3 12400 J 84800 J --- 42167 42167 16SW0701 9580 J - 15000 J
STRONTIUM 3/3 190 J 226 J --- 210 210 16SW0701 NA
TITANIUM 2/3 2.2 J 10.2 J 0.24 4.17 6.20 16SW0701 3.4 J - 19.7 J
VANADIUM 1/3 1.2 J 1.2 J 0.05 - 0.39 0.473 1.20 16SW0701 0.85 J
ZINC 2/3 80.1 J 178 J 3.2 86.6 129 16SW0201 16.6 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/3 575 575 22.3 - 49.4 204 575 16SW0101-F 164 J
ARSENIC, FILTERED 2/3 2.8 J 3.2 J 0.6 2.10 3.00 16SW0201-F ND
BARIUM, FILTERED 3/3 70.5 J 91.5 J --- 77.9 77.9 16SW0201-F 46.6 J - 57.2 J
CADMIUM, FILTERED 1/3 3.3 J 3.3 J 0.15 - 0.4 1.19 3.30 16SW0101-F ND
CALCIUM, FILTERED 3/3 29200 J 37700 J --- 32633 32633 16SW0701-F 15700 J - 37400 J
CHROMIUM, FILTERED 3/3 1.5 J 3.2 J --- 2.13 2.13 16SW0201-F ND
COPPER, FILTERED 3/3 9.1 J 17.9 J --- 14.4 14.4 16SW0101-F ND
IRON, FILTERED 1/3 4100 J 4100 J 36.6 - 42.3 1380 4100 16SW0101-F ND
LEAD, FILTERED 2/3 8.4 J 26.2 J 1.9 11.9 17.3 16SW0101-F ND
MAGNESIUM, FILTERED 3/3 5310 J 6560 J --- 5830 5830 16SW0701-F 5400 J - 7390 J
MANGANESE, FILTERED 2/3 10.1 J 23.4 J 2.8 11.6 16.8 16SW0101-F 10.9 J - 29.8 J
NICKEL, FILTERED 2/3 0.84 J 2.2 J 0.5 1.10 1.52 16SW0101-F 1.2 J
POTASSIUM, FILTERED 3/3 842 J 2370 J --- 1717 1717 16SW0701-F 1550 J - 2140 J
SODIUM, FILTERED 3/3 12100 J 87000 J --- 42433 42433 16SW0701-F 9010 J - 14000 J
STRONTIUM, FILTERED 3/3 196 J 234 J --- 212 212 16SW0701-F NA
TITANIUM, FILTERED 2/3 3.2 J 3.9 J 1.3 2.58 3.55 16SW0101-F 1.5 J - 8.5 J
ZINC, FILTERED 3/3 68 J 170 J --- 106 106 16SW0201-F 18.1 J - 33.3 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN - METER 5/5 10.51 12.65 --- 11.1 11.1 16SW0102 1.91  - 7.23 
OXIDATION REDUCTION POTENTIAL  (MV) 5/5 89.1 193.9 --- 128 128 16SW0102 183.4  - 254.7 
PH  (S.U.) 5/5 6.65 8.4 --- 7.69 7.69 16SW0701 6.78  - 7.14 
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1) Sample of Maximum Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Field Parameters  (mg/L) (Continued)
SPECIFIC CONDUCTANCE  (MS/cm) 5/5 0.224 0.591 --- 0.395 0.395 16SW0701 0.184  - 0.299 
TEMPERATURE  (C ) 5/5 6.92 12.2 --- 9.91 9.91 16SW0702 11.7  - 15.12 
TURBIDITY  (NTU) 5/5 2.1 120 --- 30.7 30.7 16SW0202 2.57  - 10.59 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 1/3 2.8 J 2.8 J 0.01 0.937 2.80 16SW0101 NA
NITRITE/NITRATE-N 3/3 0.22 3.3 J --- 1.67 1.67 16SW0101 0.07  - 3.2 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg = micrograms
C = Celsius
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
L = liter
mg = milligtams
MS/cm = milliSiemens per centimeter
MV = millivolt
NA = Not Analyzed
ND = Not Detected
NTU = nephelometric turbidity units
QC = quality control
RDX = 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. = Standard units
TV = threshold value
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Surface Water Detects

Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 1/3 0.67 J 0.67 J 0.05 0.240 0.670 16SW0101 NA
ACENAPHTHENE 1/3 0.9 J 0.9 J 0.05 0.317 0.900 16SW0101 NA
ANTHRACENE 1/3 0.31 J 0.31 J 0.05 0.120 0.310 16SW0101 NA
BENZO(A)ANTHRACENE 1/3 0.31 J 0.31 J 0.05 0.120 0.310 16SW0101 NA
CHRYSENE 1/3 0.78 J 0.78 J 0.05 0.277 0.780 16SW0101 NA
FLUORANTHENE 1/3 1.09 J 1.09 J 0.05 0.380 1.09 16SW0101 NA
FLUORENE 1/3 0.59 J 0.59 J 0.05 0.213 0.590 16SW0101 NA
NAPHTHALENE 1/3 1.3 J 1.3 J 0.05 0.450 1.30 16SW0101 NA
PHENANTHRENE 1/3 1.26 J 1.26 J 0.05 0.437 1.26 16SW0101 NA
PYRENE 1/3 2.34 J 2.34 J 0.05 0.797 2.34 16SW0101 NA
BIS(2-ETHYLHEXYL)PHTHALATE 1/3 86 86 2 - 3 29.5 86.0 16SW0101 NA
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 1/3 2.1 2.1 0.455 - 0.8 0.909 2.10 16SW0701 ND
2-AMINO-4,6-DINITROTOLUENE 1/3 0.89 J 0.89 J 0.455 - 0.8 0.506 0.890 16SW0701 ND
4-AMINO-2,6-DINITROTOLUENE 1/3 2.2 J 2.2 J 0.455 - 0.8 0.943 2.20 16SW0701 ND
HMX 2/3 1.5 J 29000 0.55 9667 14501 16SW0101 ND
RDX 3/3 2.9 88000 --- 29337 29337 16SW0101 ND
Herbicides  (µg/L)
HEXACHLOROPHENE 1/3 0.082 J 0.082 J 0.025 0.0357 0.0820 16SW0101 NA
PENTACHLOROPHENOL 2/2 0.02 J 0.19 J --- 0.105 0.105 16SW0101 NA
Total Metals  (µg/L)
ALUMINUM 1/3 298 J 298 J 7.6 - 82.4 114 298 16SW0701 485 J - 891 J
ARSENIC 2/3 2.9 J 3.4 J 0.38 2.16 3.15 16SW0201 ND
BARIUM 3/3 66.3 J 91 J --- 76.9 76.9 16SW0201 53.4 J - 57.3 J
CALCIUM 3/3 30300 J 37100 J --- 32600 32600 16SW0701 16600 J - 38700 J
CHROMIUM 2/3 2 J 3.4 J 0.25 1.84 2.70 16SW0201 0.78 J
COPPER 3/3 2 J 17 2 J --- 9 97 9 97 16SW0201 ND

SUMP SAMPLES

Minimum 
Concentration

Maximum 
Concentration

SURFACE WATER SAMPLES
SURFACE WATER WAS NOT ANALYZED DURING ROUND 1

COPPER 3/3 2 J 17.2 J --- 9.97 9.97 16SW0201 ND
IRON 1/3 60.5 J 60.5 J 77.1 - 194 65.4 60.5 16SW0101 263 J - 599 J
LEAD 2/3 4.6 J 13.1 J 0.15 5.93 8.85 16SW0201 ND
MAGNESIUM 3/3 5190 J 6560 J --- 5817 5817 16SW0701 5820 J - 7810 J
MANGANESE 3/3 5.2 J 44.3 J --- 20.0 20.0 16SW0101 19.2 J - 135 J
MERCURY 1/3 2 2 0.02 0.673 2.00 16SW0101 ND
NICKEL 2/3 0.95 J 1.8 J 0.61 1.02 1.38 16SW0101 1.1 J - 2.3 J
POTASSIUM 3/3 839 J 2430 J --- 1636 1636 16SW0701 1780 J - 2230 J
SODIUM 3/3 12400 J 84800 J --- 42167 42167 16SW0701 9580 J - 15000 J
STRONTIUM 3/3 190 J 226 J --- 210 210 16SW0701 NA
TITANIUM 2/3 2.2 J 10.2 J 0.24 4.17 6.20 16SW0701 3.4 J - 19.7 J
VANADIUM 1/3 1.2 J 1.2 J 0.05 - 0.39 0.473 1.20 16SW0701 0.85 J
ZINC 2/3 80.1 J 178 J 3.2 86.6 129 16SW0201 16.6 J
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Surface Water Detects
Minimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/3 575 575 22.3 - 49.4 204 575 16SW0101-F 164 J
ARSENIC, FILTERED 2/3 2.8 J 3.2 J 0.6 2.10 3.00 16SW0201-F ND
BARIUM, FILTERED 3/3 70.5 J 91.5 J --- 77.9 77.9 16SW0201-F 46.6 J - 57.2 J
CADMIUM, FILTERED 1/3 3.3 J 3.3 J 0.15 - 0.4 1.19 3.30 16SW0101-F ND
CALCIUM, FILTERED 3/3 29200 J 37700 J --- 32633 32633 16SW0701-F 15700 J - 37400 J
CHROMIUM, FILTERED 3/3 1.5 J 3.2 J --- 2.13 2.13 16SW0201-F ND
COPPER, FILTERED 3/3 9.1 J 17.9 J --- 14.4 14.4 16SW0101-F ND
IRON, FILTERED 1/3 4100 J 4100 J 36.6 - 42.3 1380 4100 16SW0101-F ND
LEAD, FILTERED 2/3 8.4 J 26.2 J 1.9 11.9 17.3 16SW0101-F ND
MAGNESIUM, FILTERED 3/3 5310 J 6560 J --- 5830 5830 16SW0701-F 5400 J - 7390 J
MANGANESE, FILTERED 2/3 10.1 J 23.4 J 2.8 11.6 16.8 16SW0101-F 10.9 J - 29.8 J
NICKEL, FILTERED 2/3 0.84 J 2.2 J 0.5 1.10 1.52 16SW0101-F 1.2 J
POTASSIUM, FILTERED 3/3 842 J 2370 J --- 1717 1717 16SW0701-F 1550 J - 2140 J
SODIUM, FILTERED 3/3 12100 J 87000 J --- 42433 42433 16SW0701-F 9010 J - 14000 J
STRONTIUM, FILTERED 3/3 196 J 234 J --- 212 212 16SW0701-F NA
TITANIUM, FILTERED 2/3 3.2 J 3.9 J 1.3 2.58 3.55 16SW0101-F 1.5 J - 8.5 J
ZINC, FILTERED 3/3 68 J 170 J --- 106 106 16SW0201-F 18.1 J - 33.3 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN - METER 2/2 10.51 10.63 --- 10.6 10.6 16SW0701 1.91  - 7.23 
OXIDATION REDUCTION POTENTIAL  (MV) 2/2 89.1 90.9 --- 90.0 90.0 16SW0201 183.4  - 254.7 
PH  (S.U.) 2/2 8.13 8.4 --- 8.27 8.27 16SW0701 6.78  - 7.14 
SPECIFIC CONDUCTANCE  (MS/cm) 2/2 0.281 0.591 --- 0.436 0.436 16SW0701 0.184  - 0.299 
TEMPERATURE  (C ) 2/2 9.14 11.78 --- 10.5 10.5 16SW0701 11.7  - 15.12 
TURBIDITY  (NTU) 2/2 2.1 4.2 --- 3.15 3.15 16SW0701 2.57  - 10.59 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 1/3 2.8 J 2.8 J 0.01 0.937 2.80 16SW0101 NA
NITRITE/NITRATE-N 3/3 0.22 3.3 J --- 1.67 1.67 16SW0101 0.07  - 3.2 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samplesField duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg/L = micrograms per liter
C = Celsius
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L = milligram per liter
MS/cm = milliSiemens per centimeter
MV = millivolt
NA = Not Analyzed
ND = Not Detected
NTU = nephalometric turbidity unit
QC = quality control
RDX = 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. = Standard unit
TV = threshold value
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects

Volatile Organics  (µg/L)
CIS-1,2-DICHLOROETHENE 1/4 1.4 1.4 0.3 0.463 1.40 16SW1201 ND
TRICHLOROETHENE 1/4 15 15 0.3 3.86 15.0 16SW1201 ND
Energetics  (µg/L)
HMX 2/4 0.27 J 0.51 J 0.25 0.258 0.390 16SW1501 ND
RDX 1/4 0.29 J 0.29 J 0.25 0.166 0.290 16SW1501 ND
Total Metals  (µg/L)
ALUMINUM 3/4 378 J 9510 J 87.3 2765 3673 16SW1501 485 J - 891 J
ARSENIC 1/4 3.8 J 3.8 J 0.16 - 0.52 1.08 3.80 16SW1501 ND
BARIUM 4/4 53 J 150 J --- 89.6 89.6 16SW1501 53.4 J - 57.3 J
CALCIUM 4/4 13900 J 49500 J --- 25550 25550 16SW1501 16600 J - 38700 J
CHROMIUM 2/4 1.8 J 11.8 J 0.66 - 0.78 3.58 6.80 16SW1501 0.78 J
COBALT 3/4 0.86 J 4.6 J 0.48 1.93 2.49 16SW1501 ND
COPPER 2/4 3.1 J 5.9 J 1.1 - 1.5 2.58 4.50 16SW1501 ND
IRON 3/4 278 J 9990 J 44.6 2777 3695 16SW1501 263 J - 599 J
LEAD 2/4 4.8 J 5.2 J 0.51 - 0.55 2.63 5.00 16SW1301 ND
MAGNESIUM 4/4 6100 J 9450 J --- 7773 7773 16SW1501 5820 J - 7810 J
MANGANESE 3/4 209 J 443 J 10 235 311 16SW1501 19.2 J - 135 J
NICKEL 3/4 3.6 J 11.2 J 1.3 5.44 7.03 16SW1501 1.1 J - 2.3 J
POTASSIUM 4/4 1590 J 3860 J --- 2278 2278 16SW1501 1780 J - 2230 J
SODIUM 4/4 5080 J 17400 J --- 9303 9303 16SW1501 9580 J - 15000 J
TITANIUM 4/4 2 J 156 J --- 46.3 46.3 16SW1501 3.4 J - 19.7 J
VANADIUM 3/4 0.63 J 19 J 0.56 5.53 7.28 16SW1501 0.85 J
ZINC 3/4 31.5 J 120 12.3 48.6 62.7 16SW1301 16.6 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 2/4 63.7 J 64.2 J 10.8 - 22.4 36.1 64.0 16SW1201-F 164 J
BARIUM, FILTERED 4/4 50.1 J 76.4 J --- 67.1 67.1 16SW1501-F 46.6 J - 57.2 J
CALCIUM, FILTERED 4/4 13600 J 49100 J --- 25200 25200 16SW1501-F 15700 J - 37400 J
COBALT, FILTERED 3/4 2.6 J 2.9 J 0.11 2.06 2.73 16SW1301-F 2.7 J - 3.1 J
MAGNESIUM FILTERED 4/4 5890 J 8870 J --- 7415 7415 16SW1501-F 5400 J - 7390 J

Minimum 
Concentration

Maximum 
Concentration

SURFACE WATER SAMPLES

MAGNESIUM, FILTERED 4/4 5890 J 8870 J --- 7415 7415 16SW1501-F 5400 J - 7390 J
MANGANESE, FILTERED 3/4 36 J 171 J 9.7 91.5 120 16SW1201-F 10.9 J - 29.8 J
MERCURY, FILTERED 1/4 0.04 J 0.04 J 0.02 0.0175 0.0400 16SW1501-F ND
NICKEL, FILTERED 3/4 1.2 J 4.3 J 0.83 2.40 3.07 16SW1301-F 1.2 J
POTASSIUM, FILTERED 4/4 1500 J 2170 J --- 1743 1743 16SW1501-F 1550 J - 2140 J
SODIUM, FILTERED 4/4 4850 J 17800 J --- 9208 9208 16SW1501-F 9010 J - 14000 J
TITANIUM, FILTERED 2/4 1.4 J 1.6 J 0.55 - 1.1 0.956 1.50 16SW1301-F 1.5 J - 8.5 J
ZINC, FILTERED 3/4 3.1 J 82.2 13.8 32.9 41.5 16SW1301-F 18.1 J - 33.3 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN - METER 4/4 2.87 6.49 --- 4.58 4.58 16SW1701 1.91  - 7.23 
OXIDATION REDUCTION POTENTIAL  (MV) 4/4 68.3 204 --- 165 165 16SW1701 183.4  - 254.7 
PH  (S.U.) 4/4 6.4 7.21 --- 6.76 6.76 16SW1201 6.78  - 7.14 
SPECIFIC CONDUCTANCE  (MS/cm) 4/4 0.154 0.378 --- 0.226 0.226 16SW1501 0.184  - 0.299 
TEMPERATURE  (C ) 4/4 9.61 13.68 --- 12.2 12.2 16SW1301 11.7  - 15.12 
TURBIDITY  (NTU) 4/4 3.39 15.9 --- 9.81 9.81 16SW1301, 16SW1501 2.57  - 10.59 
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SUMMARY OF DESCRIPTIVE STATISTICS
GULLY SURFACE WATER AND SUMP SAMPLES ROUND 2
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NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 2/4 0.11 0.27 0.05 0.108 0.190 16SW1301 0.07  - 3.2 

Volatile Organics  (µg/L)
CHLOROFORM 1/3 2.4 2.4 0.3 0.900 2.40 16SW0202 ND
CIS-1,2-DICHLOROETHENE 2/3 2.9 7.1 0.3 3.38 5.00 16SW0202 ND
TRICHLOROETHENE 3/3 3.3 8.8 --- 6.23 6.23 16SW0202 ND
Field Parameters  (mg/L)
DISSOLVED OXYGEN - METER 3/3 10.69 12.65 --- 11.4 11.4 16SW0102 1.91  - 7.23 
OXIDATION REDUCTION POTENTIAL  (MV) 3/3 123.4 193.9 --- 154 154 16SW0102 183.4  - 254.7 
PH  (S.U.) 3/3 6.65 7.68 --- 7.31 7.31 16SW0702 6.78  - 7.14 
SPECIFIC CONDUCTANCE  (MS/cm) 3/3 0.224 0.575 --- 0.368 0.368 16SW0702 0.184  - 0.299 
TEMPERATURE  (C ) 3/3 6.92 12.2 --- 9.54 9.54 16SW0702 11.7  - 15.12 
TURBIDITY  (NTU) 3/3 5.3 120 --- 49.1 49.1 16SW0202 2.57  - 10.59 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg/L = microgram per liter
C = Celsius
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L = milligram per liter
MS/CM = milliSiemens per centimeter
MV = millivolt
ND = Not Detected
NTU = nephalometric turbidity units
QC = quality control
RDX = 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. = Standard unit
TV = threshold value

SUMP SAMPLES
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SUMMARY OF DESCRIPTIVE STATISTICS
GULLY SURFACE WATER AND SUMP SAMPLES ROUND 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects

Volatile Organics  (µg/L)
ACETONE 3/7 0.5 J 2.8 J 0.5 0.843 1.63 16SW2701 0.6 J
CIS-1,2-DICHLOROETHENE 1/7 3.4 3.4 0.3 0.614 3.40 16SW2901 ND
TRICHLOROETHENE 4/7 0.8 J 26 0.3 4.88 8.43 16SW2901 ND
Energetics  (µg/L)
2-AMINO-4,6-DINITROTOLUENE 1/3 0.29 J 0.29 J 0.25 - 0.255 0.181 0.290 16SW3001 ND
4-AMINO-2,6-DINITROTOLUENE 1/3 0.63 0.63 0.25 - 0.255 0.294 0.630 16SW3001 ND
HMX 1/3 4.8 4.8 0.25 - 0.255 1.68 4.80 16SW3001 ND
RDX 1/3 24 24 0.25 - 0.255 8.08 24.0 16SW3001 ND
Total Metals  (µg/L)
ALUMINUM 15/17 173 J 8790 J 94 - 128 1384 1561 16SW2801 485 J - 891 J
ANTIMONY 8/17 4.2 J 14.2 J 0.085 - 2.7 3.96 7.71 16SW0301 ND
ARSENIC 14/17 0.29 J 3.6 J 0.19 - 0.24 0.669 0.790 16SW2801 ND
BARIUM 17/17 44.3 J 425 J --- 170 170 16SW0601 53.4 J - 57.3 J
BERYLLIUM 12/17 0.02 J 0.5 J 0.02 - 0.17 0.113 0.148 16SW2801 ND
CADMIUM 15/17 0.2 J 4.4 0.07 - 0.17 1.65 1.86 16SW0601 ND
CALCIUM 17/17 6800 J 49600 J --- 19773 19773 16SW0601 16600 J - 38700 J
CHROMIUM 9/17 1.4 J 11 J 0.34 - 1.3 2.00 3.38 16SW2801 0.78 J
COBALT 15/17 0.11 J 4.1 J 0.1 - 0.29 0.902 1.01 16SW2801 ND
COPPER 17/17 0.95 J 134 J --- 41.5 41.5 16SW0401 ND
IRON 15/17 311 J 9810 J 77.8 - 114 1554 1755 16SW2801 263 J - 599 J
LEAD 15/17 5.8 J 281 J 0.27 - 0.31 59.2 67.1 16SW0401 ND
MAGNESIUM 17/17 1310 J 5700 J --- 3824 3824 16SW2601 5820 J - 7810 J
MANGANESE 15/17 4.9 J 164 3 - 5.8 32.6 36.6 16SW2801 19.2 J - 135 J
NICKEL 15/17 1.2 J 11.8 0.94 - 1.6 4.90 5.47 16SW2701 1.1 J - 2.3 J
POTASSIUM 17/17 727 4520 J --- 2126 2126 16SW1101 1780 J - 2230 J
SODIUM 12/17 1820 J 18900 J 1070 - 1540 3842 5177 16SW1101 9580 J - 15000 J
THALLIUM 1/17 0.16 J 0.16 J 0.043 - 0.2 0.0384 0.160 16SW0601 ND
TIN 2/17 0.47 J 0.84 J 0.05 - 0.52 0.155 0.655 16SW0401 ND
VANADIUM 12/17 1 4 J 16 3 J 1 14 2 86 3 82 16SW2801 0 85 J

Minimum 
Concentration

Maximum 
Concentration

SURFACE WATER SAMPLES

VANADIUM 12/17 1.4 J 16.3 J 1.14 2.86 3.82 16SW2801 0.85 J
ZINC 16/17 16.9 J 1340 J 4.2 369 392 16SW0401 16.6 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 6/17 21 J 124 8.35 - 71.1 37.5 71.8 16SW2701-F 164 J
ANTIMONY, FILTERED 6/17 4.3 J 10.8 J 0.21 - 3.4 3.02 7.12 16SW0301-F ND
ARSENIC, FILTERED 3/17 0.26 J 0.65 J 0.09 - 0.22 0.134 0.407 16SW1101-F ND
BARIUM, FILTERED 17/17 43.2 J 335 J --- 136 136 16SW0601-F 46.6 J - 57.2 J
BERYLLIUM, FILTERED 6/17 0.02 J 0.1 J 0.02 - 0.03 0.0285 0.0617 16SW1302-F, 16SW2701-F ND
CADMIUM, FILTERED 15/17 0.12 J 3.7 0.039 1.39 1.57 16SW0901-F ND
CALCIUM, FILTERED 17/17 6570 J 41000 J --- 18201 18201 16SW0601-F 15700 J - 37400 J
CHROMIUM, FILTERED 1/17 2.1 J 2.1 J 0.28 - 0.7 0.364 2.10 16SW3001-F ND
COBALT, FILTERED 14/17 0.09 J 1.5 0.088 - 0.09 0.313 0.370 16SW1202-F 2.7 J - 3.1 J
COPPER, FILTERED 17/17 1 J 35.7 J --- 20.7 20.7 16SW1001-F ND
IRON, FILTERED 9/17 76.4 J 188 J 7.8 - 131 82.7 122 16SW2901-F ND
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L) (Continued)
LEAD, FILTERED 15/17 0.81 J 35.8 J 0.1 - 0.14 10.1 11.5 16SW0301-F ND
MAGNESIUM, FILTERED 17/17 1280 J 5920 J --- 3462 3462 16SW2601-F 5400 J - 7390 J
MANGANESE, FILTERED 15/17 1.9 J 47.4 0.82 - 1.7 12.0 13.5 16SW1202-F 10.9 J - 29.8 J
NICKEL, FILTERED 15/17 0.95 J 9.4 1.2 - 1.4 3.51 3.89 16SW1202-F 1.2 J
POTASSIUM, FILTERED 17/17 647 4720 --- 1946 1946 16SW1101-F 1550 J - 2140 J
SODIUM, FILTERED 11/17 2030 J 19900 J 1060 - 1480 3859 5616 16SW1101-F 9010 J - 14000 J
ZINC, FILTERED 15/17 17.5 J 421 J 6 - 197 157 171 16SW1601-F 18.1 J - 33.3 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN 17/17 5.66 10.65 --- 8.27 8.27 16SW0301 NA
OXIDATION REDUCTION POTENTIAL  (MV) 17/17 36.6 147 --- 81.5 81.5 16SW2901 183.4  - 254.7 
PH  (S.U.) 17/17 6.99 7.95 --- 7.44 7.44 16SW2901 6.78  - 7.14 
SPECIFIC CONDUCTANCE  (MS/cm) 17/17 0.056 0.84 --- 0.153 0.153 16SW1302 0.184  - 0.299 
TEMPERATURE  (C ) 17/17 10.46 16.45 --- 13.4 13.4 16SW0601 11.7  - 15.12 
TURBIDITY  (NTU) 17/17 2 179 --- 32.8 32.8 16SW2801 2.57  - 10.59 
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 2/3 0.43 0.55 0.025 0.331 0.490 16SW1302 0.07  - 3.2 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg/L = microgram per liter
C = Celsius
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L = milligram per liter
MS/cm = milliSiemens per centimeter
MV = millivolt
NA = Not Analyzed
ND = Not Detected

SUMPS WERE NOT ANALYZED DURING ROUND 3
SUMP SAMPLES

ND = Not Detected
NTU = nephalometric turbidity units
QC = quality control
RDX = 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. = Standard unit
TV = threshold value
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Energetics  (µg/L)
HMX 1/1 0.32 J 0.32 J --- 0.320 0.320 16SW2401 ND
Total Metals  (µg/L)
ALUMINUM 2/3 146 J 822 J 48.7 331 484 16SW1901 ND
ARSENIC 1/3 0.37 J 0.37 J 0.09 - 0.23 0.177 0.370 16SW1901 ND
BARIUM 3/3 48.1 J 95.7 J --- 74.1 74.1 16SW2401 23 J
BERYLLIUM 1/3 0.09 J 0.09 J 0.02 - 0.03 0.0383 0.0900 16SW1901 ND
CADMIUM 1/3 0.66 J 0.66 J 0.039 - 0.05 0.235 0.660 16SW1901 ND
CALCIUM 3/3 9360 J 17900 J --- 14820 14820 16SW2501 9930 J
COBALT 3/3 0.14 J 0.72 J --- 0.433 0.433 16SW2501 ND
COPPER 3/3 0.24 J 4.1 J --- 1.55 1.55 16SW1901 2.7 J
IRON 3/3 43.6 J 886 J --- 457 457 16SW1901 ND
LEAD 1/3 1.2 1.2 0.11 - 0.31 0.470 1.20 16SW1901 ND
MAGNESIUM 3/3 3370 6340 J --- 5337 5337 16SW2501 2460 J
MANGANESE 3/3 21.5 476 --- 200 200 16SW2501 30 J
NICKEL 3/3 4.5 J 5.7 --- 5.30 5.30 16SW2401 ND
NICKEL 3/3 4.5 J 5.7 --- 5.30 5.30 16SW2501 ND
POTASSIUM 3/3 989 J 1680 --- 1336 1336 16SW1901 790 J
SODIUM 3/3 3660 J 8600 J --- 6703 6703 16SW2401 8330 J
VANADIUM 1/3 1.5 J 1.5 J 1.14 0.880 1.50 16SW1901 ND
ZINC 3/3 6.9 J 18.7 J --- 11.1 11.1 16SW1901 ND
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 2/3 90.1 119 J 61.8 80.0 105 16SW2401-F ND
BARIUM, FILTERED 3/3 43.7 J 98.3 J --- 77.6 77.6 16SW2401-F 48.2 J
BERYLLIUM, FILTERED 1/3 0.04 J 0.04 J 0.02 0.0200 0.0400 16SW1901-F ND
CADMIUM, FILTERED 1/3 1.4 1.4 0.039 0.480 1.40 16SW1901-F ND
CALCIUM, FILTERED 3/3 9910 J 17400 J --- 14503 14503 16SW2501-F 10100 J
COBALT, FILTERED 3/3 0.16 J 1.9 --- 0.743 0.743 16SW2501-F 2.6 J
COPPER, FILTERED 3/3 0.22 J 3.9 J --- 1.49 1.49 16SW1901-F ND
IRON, FILTERED 3/3 11.8 J 163 --- 92.9 92.9 16SW2501-F ND
LEAD, FILTERED 1/3 0.54 J 0.54 J 0.11 - 0.19 0.230 0.540 16SW1901-F ND
MAGNESIUM, FILTERED 3/3 3020 J 6450 --- 5137 5137 16SW2501-F 3770 J
MANGANESE, FILTERED 3/3 7.7 1970 J --- 702 702 16SW2501-F 12.5 J

Minimum 
Concentration

Maximum 
Concentration

NICKEL, FILTERED 3/3 4 J 8.6 --- 6.50 6.50 16SW2501-F ND
POTASSIUM, FILTERED 3/3 1030 J 1900 J --- 1523 1523 16SW2501-F 846 J
SODIUM, FILTERED 3/3 3840 J 8190 J --- 6530 6530 16SW2401-F 4360 J
ZINC, FILTERED 3/3 9.1 J 21.8 J --- 15.8 15.8 16SW2401-F ND
Field Parameters
DISSOLVED OXYGEN  (mg/L) 3/3 3.86 7.72 --- 5.45 5.45 16SW1901 NA
OXIDATION REDUCTION POTENTIAL  (MV) 3/3 55.3 269 --- 176 176 16SW2501 251.6 
PH  (S.U.) 3/3 6.35 7.53 --- 6.82 6.82 16SW1901 6.39 
SPECIFIC CONDUCTANCE  (MS/cm) 3/3 0.081 130 --- 85.4 85.4 16SW2401 0.108 
TEMPERATURE  (C ) 3/3 11.21 15.83 --- 13.3 13.3 16SW1901 12.88 
TURBIDITY  (NTU) 3/3 1 25 --- 9.33 9.33 16SW1901 1 
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 1/1 0.05 0.05 --- 0.0500 0.0500 16SW2401 ND

Notes:
Field dups are excluded from these summaries because they are considered to be field QC
Turkey Creek Main Stream SW samples were collected in rnd 3
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(1) - Means incorporate TV/2 for NDs where TV = threshold value
µg/L = micrograms per liter
C = Celsius
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L = milligram per liter
MS/cm = milliSiemens per centimeter
MV = millivolt
NA - Not Analyzed
ND - Not Detected
NTU = nephalometric turbidity units
QC = quality control
S.U. = Standard unit
TV = threshold value
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SUMP SUMP SUMP SUMP SUMP SUMP GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 03 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0301 16SW0301-F 16SW0401 16SW0401-F 16SW0501
SUBMATRIX SU SUF SU SU SUF SU SW SF SW SF SW
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004
Volatile Organics  (µg/L)
ACETONE 0.5  UJ 0.5  UJ
CHLOROFORM 0.3  U 2.4
CIS-1,2-DICHLOROETHENE 0.3  U 7.1
TRICHLOROETHENE 3.3 8.8
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 0.67  J 0.05  U
ACENAPHTHENE 0.9  J 0.05  UJ
ANTHRACENE 0.31  J 0.05  U
BENZO(A)ANTHRACENE 0.31  J 0.05  U
BIS(2-ETHYLHEXYL)PHTHALATE 86  BJ 2  BU
CHRYSENE 0.78  J 0.05  U
FLUORANTHENE 1.09  J 0.05  U
FLUORENE 0.59  J 0.05  U
NAPHTHALENE 1.3  J 0.05  U
PHENANTHRENE 1.26  J 0.05  U
PYRENE 2.34  J 0.05  U
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 0.455  U 0.8  U
2-AMINO-4,6-DINITROTOLUENE 0.455  U 0.8  U
4-AMINO-2,6-DINITROTOLUENE 0.455  U 0.8  U
HMX 29000 1.5  J
RDX 88000 9.2
Herbicides  (µg/L)
HEXACHLOROPHENE 0 082 J 0 025 UHEXACHLOROPHENE 0.082  J 0.025  U
PENTACHLOROPHENOL 0.19  J 0.02  J
Total Metals  (µg/L)
ALUMINUM 7.6  U 82.4  U 704  J 1660  J 698  J
ANTIMONY 1.3  U 2.9  U 14.2  J 10.6  J 4.8  J
ARSENIC 0.38  U 3.4  J 0.29  J 0.57  J 0.46  J
BARIUM 66.3  J 91  J 371  J 210  J 192  J
BERYLLIUM 0.03  U 0.03  U 0.02  J 0.08  J 0.03  J
CADMIUM 0.05  U 0.4  U 3 3.1 1.7
CALCIUM 30300  J 30400  J 17400  J 17100  J 18700  J
CHROMIUM 0.25  U 3.4  J 1.3  U 3.3  J 1.4  J
COBALT 0.78  U 0.05  U 0.34  J 0.62  J 0.33  J
COPPER 2  J 17.2  J 117  J 134  J 67.5  J
IRON 60.5  J 77.1  U 816  J 1690  J 741  J
LEAD 0.15  U 13.1  J 261 281  J 82.9  J
MAGNESIUM 5190  J 5700  J 1920 2230  J 2680  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SUMP SUMP SUMP SUMP SUMP SUMP GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 03 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0301 16SW0301-F 16SW0401 16SW0401-F 16SW0501
SUBMATRIX SU SUF SU SU SUF SU SW SF SW SF SW
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004
Total Metals  (µg/L) (Continued)
MANGANESE 44.3  J 10.6  J 8.8  J 24.2 11.1
MERCURY 2 0.02  U 0.03  U 0.03  U 0.03  U
NICKEL 1.8  J 0.61  U 1.6  J 3.2  J 1.8  J
POTASSIUM 1640  J 839  J 727 1470  J 2610  J
SODIUM 12400  J 29300  J 1070  U 1180  U 1120  U
STRONTIUM 190  J 213  J
THALLIUM 0.04  U 0.05  U 0.043  U 0.043  U 0.043  U
TIN 0.67  U 0.03  U 0.52  U 0.84  J 0.25  U
TITANIUM 0.24  U 2.2  J
VANADIUM 0.05  U 0.39  U 1.6  J 3.1  J 1.4  J
ZINC 3.2  U 178  J 1110  J 1340  J 541  J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 575 22.3  U 49.9  J 29.5  U
ANTIMONY, FILTERED 2.1  U 2.8  U 10.8  J 5.5  J
ARSENIC, FILTERED 0.6  U 3.2  J 0.1  U 0.13  U
BARIUM, FILTERED 70.5  J 91.5  J 283  J 139  J
BERYLLIUM, FILTERED 0.03  U 0.03  U 0.02  U 0.02  U
CADMIUM, FILTERED 3.3  J 0.4  U 2.4 1.5
CALCIUM, FILTERED 31000  J 29200  J 17300  J 11100  J
CHROMIUM, FILTERED 1.7  J 3.2  J 0.47  U 0.46  U
COBALT, FILTERED 0.28  U 0.15  U 0.1  J 0.09  J
COPPER, FILTERED 17.9  J 16.2  J 32.3  J 31.6  J
IRON, FILTERED 4100  J 36.6  U 76.4  J 61.5  U
LEAD FILTERED 26 2 J 8 4 J 35 8 J 21 6 JLEAD, FILTERED 26.2  J 8.4  J 35.8  J 21.6  J
MAGNESIUM, FILTERED 5310  J 5620  J 1920  J 1590  J
MANGANESE, FILTERED 23.4  J 10.1  J 2.7  J 4.1  J
MERCURY, FILTERED 0.02  U 0.02  U 0.03  U 0.03  U
NICKEL, FILTERED 2.2  J 0.5  U 0.99  J 1.4  J
POTASSIUM, FILTERED 1940  J 842  J 647 1220
SODIUM, FILTERED 12100  J 28200  J 1160  U 1110  U
STRONTIUM, FILTERED 196  J 207  J
TITANIUM, FILTERED 3.9  J 1.3  U
ZINC, FILTERED 78.6  J 170  J 200  J 218  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SUMP SUMP SUMP SUMP SUMP SUMP GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 03 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0301 16SW0301-F 16SW0401 16SW0401-F 16SW0501
SUBMATRIX SU SUF SU SU SUF SU SW SF SW SF SW
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004
Field Parameters
DISSOLVED OXYGEN  (mg/L) 10.65 5.66 6.62
DISSOLVED OXYGEN - METER  (mg/L) 12.65 10.51 10.69
OXIDATION REDUCTION POTENTIAL  (MV) 193.9 90.9 143.200000 36.6 107 113
PH  (S.U.) 6.65 8.13 7.61 7.93 7.49 7.25
SPECIFIC CONDUCTANCE  (MS/cm) 0.305 0.281 0.224 0.07 0.056 0.098
TEMPERATURE  (C ) 6.92 9.14 9.49 16.3 10.46 10.96
TURBIDITY  (NTU) 22 2.1 120 14 65 24
Miscellaneous Parameters  (mg/L)
AMMONIA-N 2.8  J 0.01  U
NITRITE/NITRATE-N 3.3  J 0.22
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY SUMP SUMP SUMP GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 01 01 02 03 03 03 03 03
LOCATION 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10
SAMPLE NUMBER 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-F 16SW0702 16SW0801 16SW0801-F 16SW0901 16SW0901-F 16SW1001
SUBMATRIX SF SW SF SU SUF SU SW SF SF SF SW
SAMPLE CODE NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 12/6/2003 11/11/2004 11/11/2004 11/2/2004 11/2/2004 11/11/2004
Volatile Organics  (µg/L)
ACETONE 0.5  UJ
CHLOROFORM 0.3  U
CIS-1,2-DICHLOROETHENE 2.9
TRICHLOROETHENE 6.6
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 0.05  U
ACENAPHTHENE 0.05  UJ
ANTHRACENE 0.05  U
BENZO(A)ANTHRACENE 0.05  U
BIS(2-ETHYLHEXYL)PHTHALATE 3  BU
CHRYSENE 0.05  U
FLUORANTHENE 0.05  U
FLUORENE 0.05  U
NAPHTHALENE 0.05  U
PHENANTHRENE 0.05  U
PYRENE 0.05  U
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 2.1
2-AMINO-4,6-DINITROTOLUENE 0.89  J
4-AMINO-2,6-DINITROTOLUENE 2.2  J
HMX 0.55  U
RDX 2.9
Herbicides  (µg/L)
HEXACHLOROPHENE 0 025 UHEXACHLOROPHENE 0.025  U
PENTACHLOROPHENOL 0.015  R
Total Metals  (µg/L)
ALUMINUM 173  J 298  J 1650  J 879  J 1100  J
ANTIMONY 7.3  J 2.5  U 4.8  J 6  J 9.8  J
ARSENIC 0.49  J 2.9  J 0.88  J 0.51  J 0.47  J
BARIUM 425  J 73.4  J 143  J 352  J 196  J
BERYLLIUM 0.24  J 0.04  U 0.09  J 0.02  U 0.07  J
CADMIUM 4.4 0.16  U 0.57  J 2.9 2.2
CALCIUM 49600  J 37100  J 25100  J 40800  J 14200  J
CHROMIUM 1.2  U 2  J 3.6  J 1.3  U 1.9  J
COBALT 0.7  J 0.76  U 0.71  J 0.36  J 0.38  J
COPPER 47.3  J 10.7  J 40.7  J 43.7  J 78.1  J
IRON 398  J 194  U 1670  J 1140  J 1020  J
LEAD 101 4.6  J 44.8  J 30.8 87.8  J
MAGNESIUM 4270 6560  J 4880  J 4590 2610  J



TABLE 3-14

SUMMARY OF CHEMICALS DETECTED
GULLY SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 5 OF 18

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY SUMP SUMP SUMP GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 01 01 02 03 03 03 03 03
LOCATION 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10
SAMPLE NUMBER 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-F 16SW0702 16SW0801 16SW0801-F 16SW0901 16SW0901-F 16SW1001
SUBMATRIX SF SW SF SU SUF SU SW SF SF SF SW
SAMPLE CODE NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 12/6/2003 11/11/2004 11/11/2004 11/2/2004 11/2/2004 11/11/2004
Total Metals  (µg/L) (Continued)
MANGANESE 38.8 5.2  J 39.8 11.2  J 13
MERCURY 0.03  U 0.02  U 0.03  U 0.03  U 0.03  U
NICKEL 2.8  J 0.95  J 5.4  J 2.2  J 2.5  J
POTASSIUM 2170 2430  J 2390  J 2740 1760  J
SODIUM 2420  J 84800  J 1480  U 2070  J 1820  J
STRONTIUM 226  J
THALLIUM 0.16  J 0.08  U 0.05  U 0.043  U 0.043  U
TIN 0.31  U 0.08  U 0.22  U 0.08  U 0.27  U
TITANIUM 10.2  J
VANADIUM 1.14  U 1.2  J 3.8  J 2 2  J
ZINC 333  J 80.1  J 302  J 185  J 749  J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 8.6  U 8.6  U 49.4  U 64.2  U 21  J
ANTIMONY, FILTERED 3.4  U 7.8  J 2.5  U 4.3  J 5.8  J
ARSENIC, FILTERED 0.2  U 0.22  U 2.8  J 0.26  J 0.21  U
BARIUM, FILTERED 160  J 335  J 71.8  J 118  J 277  J
BERYLLIUM, FILTERED 0.02  U 0.02  U 0.03  U 0.02  U 0.02  U
CADMIUM, FILTERED 1 3.5 0.15  U 0.41  J 3.7
CALCIUM, FILTERED 17100  J 41000  J 37700  J 24600  J 32800  J
CHROMIUM, FILTERED 0.38  U 0.6  U 1.5  J 0.6  U 0.49  U
COBALT, FILTERED 0.09  J 0.12  J 0.71  U 0.15  J 0.1  J
COPPER, FILTERED 33.2  J 27.1  J 9.1  J 29.8  J 30.6  J
IRON, FILTERED 82  U 148  J 42.3  U 131  U 120  J
LEAD FILTERED 20 9 J 12 2 J 1 9 U 17 8 J 10 5 JLEAD, FILTERED 20.9  J 12.2  J 1.9  U 17.8  J 10.5  J
MAGNESIUM, FILTERED 2470  J 4470  J 6560  J 4320  J 3800  J
MANGANESE, FILTERED 1.9  J 4.5  J 2.8  U 18.2 4.8  J
MERCURY, FILTERED 0.03  U 0.03  U 0.02  U 0.03  U 0.03  U
NICKEL, FILTERED 1.3  J 2.2  J 0.84  J 3.5  J 1.7  J
POTASSIUM, FILTERED 2370 2310 2370  J 2000 2560
SODIUM, FILTERED 1060  U 2740  J 87000  J 1450  U 2030  J
STRONTIUM, FILTERED 234  J
TITANIUM, FILTERED 3.2  J
ZINC, FILTERED 217  J 171  J 68  J 197  U 126  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY SUMP SUMP SUMP GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 01 01 02 03 03 03 03 03
LOCATION 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10
SAMPLE NUMBER 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-F 16SW0702 16SW0801 16SW0801-F 16SW0901 16SW0901-F 16SW1001
SUBMATRIX SF SW SF SU SUF SU SW SF SF SF SW
SAMPLE CODE NORMAL NORMAL NORMAL ORIG ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 12/6/2003 11/11/2004 11/11/2004 11/2/2004 11/2/2004 11/11/2004
Field Parameters
DISSOLVED OXYGEN  (mg/L) 10.33 7.62 10.38 6.02
DISSOLVED OXYGEN - METER  (mg/L) 10.63 10.78
OXIDATION REDUCTION POTENTIAL  (MV) 48 89.1 123.4 122 45.9 120
PH  (S.U.) 7.57 8.4 7.68 6.99 7.37 7.26
SPECIFIC CONDUCTANCE  (MS/CM) 0.169 0.591 0.575 0.108 0.162 0.066
TEMPERATURE  (C ) 16.45 11.78 12.2 11.28 16.42 10.74
TURBIDITY  (NTU) 2 4.2 5.3 39 16.5 46.7
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.01  U
NITRITE/NITRATE-N 1.5
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 02 02 03 03 02 02 03 03
LOCATION 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13
SAMPLE NUMBER 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F
SUBMATRIX SF SW SF SW SF SW SF SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
Volatile Organics  (µg/L)
ACETONE 0.5  UJ 1.6  J 0.5  UJ 0.5  U
CHLOROFORM 0.3  U 0.3  U 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 1.4 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 15 5.6 0.3  U 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 0.25  U 0.255  U 0.25  U 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U 0.255  U 0.25  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.25  U 0.255  U 0.25  U 0.25  U
HMX 0.27  J 0.255  U 0.25  U 0.25  U
RDX 0.25  U 0.255  U 0.25  U 0.25  U
Herbicides  (µg/L)
HEXACHLOROPHENEHEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (µg/L)
ALUMINUM 364  J 378  J 2080  J 1130  J 1260  J
ANTIMONY 1.9  U 0.4  U 0.085  UJ 0.53  U 0.45  U
ARSENIC 0.76  J 0.16  U 0.79  J 0.35  U 0.5  J
BARIUM 74  J 53  J 74.3  J 86  J 84.9  J
BERYLLIUM 0.02  U 0.04  U 0.2  J 0.06  U 0.2  J
CADMIUM 0.2  J 0.04  U 1.8 0.24  U 1.8
CALCIUM 28200  J 19100  J 14800  J 13900  J 9740  J
CHROMIUM 0.81  U 0.66  U 2.7  J 1.8  J 1.7  J
COBALT 0.44  J 0.86  J 2.5  J 2  J 1.8  J
COPPER 19.6  J 1.1  U 13.6  J 3.1  J 14.8  J
IRON 447  J 278  J 2350  J 817  J 1510  J
LEAD 5.8  J 0.51  U 6.2 5.2  J 8.9
MAGNESIUM 4110  J 8200  J 4250 7340  J 4180
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 02 02 03 03 02 02 03 03
LOCATION 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13
SAMPLE NUMBER 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F
SUBMATRIX SF SW SF SW SF SW SF SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
Total Metals  (µg/L) (Continued)
MANGANESE 4.9  J 209  J 75.4 282  J 58.2
MERCURY 0.03  U 0.02  U 0.03  U 0.02  U 0.03  U
NICKEL 2.5  J 3.6  J 10.9 6.3  J 11.5
POTASSIUM 4520  J 1790  J 1800 1870  J 1760
SODIUM 18900  J 8690  J 2700  J 6040  J 3360  J
STRONTIUM
THALLIUM 0.06  U 0.04  U 0.043  U 0.04  U 0.043  U
TIN 0.1  U 0.1  U 0.08  U 0.1  U 0.08  U
TITANIUM 5.8  J 21.2  J
VANADIUM 1.14  U 0.63  J 4.1 2.2  J 2.8
ZINC 86.5  J 36.6  J 113  J 120 150  J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 50  U 17.9  U 64.2  J 84.2 63.7  J 87.4
ANTIMONY, FILTERED 8.5  J 1.9  U 0.56  U 0.43  U 0.47  U 0.3  U
ARSENIC, FILTERED 0.14  U 0.65  J 0.07  U 0.13  U 0.07  U 0.09  U
BARIUM, FILTERED 155  J 72.5  J 50.1  J 60.4  J 73.4  J 71.2  J
BERYLLIUM, FILTERED 0.02  U 0.02  U 0.03  U 0.09  J 0.03  U 0.1  J
CADMIUM, FILTERED 1.8 0.24  J 0.04  U 1.8 0.06  U 1.7
CALCIUM, FILTERED 13300  J 29500  J 18300  J 14100  J 13600  J 9450  J
CHROMIUM, FILTERED 0.38  U 0.48  U 0.25  U 0.67  U 0.28  U 0.56  U
COBALT, FILTERED 0.11  J 0.36  J 2.7  J 1.5 2.9  J 0.76  J
COPPER, FILTERED 35.7  J 18.6  J 0.71  U 10.1  J 0.89  U 10.4  J
IRON, FILTERED 81.4  U 150  J 37.7  U 121  J 62.2  U 86.8  J
LEAD FILTERED 22 9 J 2 6 J 0 08 U 0 81 J 0 38 U 2 4 JLEAD, FILTERED 22.9  J 2.6  J 0.08  U 0.81  J 0.38  U 2.4  J
MAGNESIUM, FILTERED 2290  J 4300  J 7760  J 3570  J 7140  J 3300  J
MANGANESE, FILTERED 6.5 2.4  J 171  J 47.4 154  J 27.8
MERCURY, FILTERED 0.03  U 0.03  U 0.02  U 0.03  U 0.02  U 0.03  U
NICKEL, FILTERED 1.6  J 2.2  J 3.7  J 9.4 4.3  J 8.8
POTASSIUM, FILTERED 1520 4720 1640  J 1490 1500  J 1570
SODIUM, FILTERED 1480  U 19900  J 8240  J 2600  J 5940  J 3280  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 1.4  J 1.6  J
ZINC, FILTERED 354  J 70.3  J 39.2  J 76  J 82.2 117  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 02 02 03 03 02 02 03 03
LOCATION 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13
SAMPLE NUMBER 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F
SUBMATRIX SF SW SF SW SF SW SF SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
Field Parameters
DISSOLVED OXYGEN  (mg/L) 8.01 9.38 9.18
DISSOLVED OXYGEN - METER  (mg/L) 6 2.94
OXIDATION REDUCTION POTENTIAL  (MV) 96 195.4 51.4 68.3 49.4
PH  (S.U.) 7.37 7.21 7.16 6.4 7.64
SPECIFIC CONDUCTANCE  (MS/CM) 0.201 0.204 0.1 0.168 0.84
TEMPERATURE  (C ) 11.99 13.24 16.24 13.68 16.03
TURBIDITY  (NTU) 10 4.06 38.4 15.9 22.8
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N 0.11 0.43 0.27 0.55
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 03 02 02 02 03 03 03 03
LOCATION 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD26 16SW/SD26
SAMPLE NUMBER 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-F 16SW2201 16SW2301 16SW2301-F 16SW2601 16SW2601-F
SUBMATRIX SW SF SW SF SW SF SW SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG DRY NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003 10/24/2003 11/11/2004 11/11/2004 10/26/2004 10/26/2004
Volatile Organics  (µg/L)
ACETONE 0.5  UJ 0.5  UR 0.5  U
CHLOROFORM 0.3  U 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 0.3  U 0.3  U 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 0.25  U 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.25  U 0.25  U
HMX 0.51  J 0.25  U
RDX 0.29  J 0.25  U
Herbicides  (µg/L)
HEXACHLOROPHENEHEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (µg/L)
ALUMINUM 9510  J 840  J 87.3  U 273  J 94  U
ANTIMONY 0.28  U 2.6  U 0.63  U 2.7  U 0.49  U
ARSENIC 3.8  J 0.37  J 0.52  U 0.19  U 0.24  U
BARIUM 150  J 114  J 69.4  J 203  J 44.3  J
BERYLLIUM 0.52  U 0.08  J 0.39  U 0.02  U 0.17  U
CADMIUM 0.17  U 2.8 0.4  U 0.6  J 0.17  U
CALCIUM 49500  J 6800  J 19700  J 13900  J 17400  J
CHROMIUM 11.8  J 1.2  U 0.78  U 0.8  U 0.39  U
COBALT 4.6  J 0.26  J 0.48  U 0.11  J 0.29  U
COPPER 5.9  J 25.2  J 1.5  U 21  J 0.95  J
IRON 9990  J 890  J 44.6  U 311  J 77.8  U
LEAD 4.8  J 7.2 0.55  U 18.4  J 0.27  U
MAGNESIUM 9450  J 3470 6100  J 1310  J 5700  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 03 02 02 02 03 03 03 03
LOCATION 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD26 16SW/SD26
SAMPLE NUMBER 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-F 16SW2201 16SW2301 16SW2301-F 16SW2601 16SW2601-F
SUBMATRIX SW SF SW SF SW SF SW SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG DRY NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003 10/24/2003 11/11/2004 11/11/2004 10/26/2004 10/26/2004
Total Metals  (µg/L) (Continued)
MANGANESE 443  J 11.4 10  U 5.7 3  U
MERCURY 0.02  U 0.03  U 0.02  U 0.03  U 0.03  U
NICKEL 11.2  J 6.4  J 1.3  U 1.2  J 0.94  U
POTASSIUM 3860  J 2040 1590  J 1000  J 1380  J
SODIUM 17400  J 2210  J 5080  J 2110  J 10300  J
STRONTIUM
THALLIUM 0.25  U 0.043  U 0.41  U 0.043  U 0.16  U
TIN 0.3  U 0.08  U 0.4  U 0.08  U 0.21  U
TITANIUM 156  J 2  J
VANADIUM 19  J 1.5  J 0.56  U 1.14  U 1.14  U
ZINC 31.5  J 445  J 12.3  U 149  J 4.2  U
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 22.4  U 64 10.8  U 68.5  U 8.35  U
ANTIMONY, FILTERED 0.29  U 2.5  U 0.25  U 2.7  U 0.21  U
ARSENIC, FILTERED 0.11  U 0.14  U 0.11  U 0.11  U 0.15  U
BARIUM, FILTERED 76.4  J 101  J 68.5  J 194  J 43.9  J
BERYLLIUM, FILTERED 0.06  U 0.04  J 0.03  U 0.02  U 0.03  U
CADMIUM, FILTERED 0.09  U 2 0.04  U 0.49  J 0.039  U
CALCIUM, FILTERED 49100  J 6570  J 19800  J 13900  J 18200  J
CHROMIUM, FILTERED 0.16  U 0.45  U 0.27  U 0.51  U 0.28  U
COBALT, FILTERED 2.6  J 0.088  U 0.11  U 0.1  J 0.088  U
COPPER, FILTERED 0.57  U 21.8  J 0.93  U 16.5  J 1  J
IRON, FILTERED 18.1  U 111  J 44.3  U 99.3  U 7.8  U
LEAD FILTERED 0 15 U 3 2 J 0 08 U 7 6 J 0 14 ULEAD, FILTERED 0.15  U 3.2  J 0.08  U 7.6  J 0.14  U
MAGNESIUM, FILTERED 8870  J 2780  J 5890  J 1280  J 5920  J
MANGANESE, FILTERED 36  J 4.6  J 9.7  U 2.5  J 0.82  U
MERCURY, FILTERED 0.04  J 0.03  U 0.02  U 0.03  U 0.03  U
NICKEL, FILTERED 1.2  J 5.8  J 0.83  U 0.95  J 1.2  U
POTASSIUM, FILTERED 2170  J 1880 1660  J 969 1430  J
SODIUM, FILTERED 17800  J 2160  J 4850  J 2130  J 10800  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 1.1  U 0.55  U
ZINC, FILTERED 3.1  J 421  J 13.8  U 116  J 6  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 03 02 02 02 03 03 03 03
LOCATION 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD26 16SW/SD26
SAMPLE NUMBER 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-F 16SW2201 16SW2301 16SW2301-F 16SW2601 16SW2601-F
SUBMATRIX SW SF SW SF SW SF SW SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG ORIG DRY NORMAL NORMAL ORIG NORMAL
SAMPLE DATE 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003 10/24/2003 11/11/2004 11/11/2004 10/26/2004 10/26/2004
Field Parameters
DISSOLVED OXYGEN  (mg/L) 6.7 7.41 9
DISSOLVED OXYGEN - METER  (mg/L) 2.87 6.49
OXIDATION REDUCTION POTENTIAL  (MV) 194.100000 64.2 204 95 55.8
PH  (S.U.) 6.51 7.55 6.93 7.75 7.5
SPECIFIC CONDUCTANCE  (MS/CM) 0.378 0.067 0.154 0.064 0.171
TEMPERATURE  (C ) 12.45 15.97 9.61 10.9 12.65
TURBIDITY  (NTU) 15.9 14.9 3.39 7.2 4.74
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N 0.05  U 0.05  U 0.025  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 03 03 03 03 03 02 02 02
LOCATION 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD20
SAMPLE NUMBER 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901 16SW2901-F 16SW3001 16SW3001-F 16SW1401 16SW1401-F 16SW2001
SUBMATRIX SW SF SW SF SW SF SW SF SW SF SW
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/25/2003
Volatile Organics  (µg/L)
ACETONE 2.8  J 0.5  UJ 0.5  J 0.5  U 0.5  UR 0.6  J
CHLOROFORM 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 0.3  U 0.3  U 3.4 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 0.8  J 1.3 26 0.3  U 0.3  U 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 0.24  U 0.25  U 0.26  U
2-AMINO-4,6-DINITROTOLUENE 0.29  J 0.25  U 0.26  U
4-AMINO-2,6-DINITROTOLUENE 0.63 0.25  U 0.26  U
HMX 4.8 0.25  U 0.26  U
RDX 24 0.25  U 0.26  U
Herbicides  (µg/L)
HEXACHLOROPHENEHEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (µg/L)
ALUMINUM 1770  J 8790  J 1170  J 128  U 87.6  U 485  J
ANTIMONY 0.72  U 1.6  U 4.2  J 0.58  U 0.26  U 0.03  U
ARSENIC 0.73  J 3.6  J 0.64  J 0.21  U 0.25  U 0.16  U
BARIUM 94.3  J 120  J 128  J 61.5  J 57.3  J 54.2  J
BERYLLIUM 0.2  J 0.5  J 0.07  J 0.04  U 0.15  U 0.03  U
CADMIUM 1.8 0.4  J 0.61  J 0.07  U 0.13  U 0.04  U
CALCIUM 11200  J 14200  J 21000  J 16000  J 38700  J 18400  J
CHROMIUM 2.2  J 11  J 2.6  J 0.34  U 0.41  U 0.78  J
COBALT 1.9  J 4.1  J 0.59  J 0.1  U 0.15  U 0.32  U
COPPER 16.7  J 29.4  J 34.3  J 1.5  J 0.72  U 0.96  U
IRON 2220  J 9810  J 1310  J 114  U 47.7  U 263  J
LEAD 10.1 34.8  J 25.8  J 0.31  U 0.26  U 0.26  U
MAGNESIUM 4280 3620  J 5400  J 5500  J 7810  J 6700  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 03 03 03 03 03 02 02 02
LOCATION 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD20
SAMPLE NUMBER 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901 16SW2901-F 16SW3001 16SW3001-F 16SW1401 16SW1401-F 16SW2001
SUBMATRIX SW SF SW SF SW SF SW SF SW SF SW
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/25/2003
Total Metals  (µg/L) (Continued)
MANGANESE 50.4 164 32.1 5.8  U 9.1  U 19.2  J
MERCURY 0.03  U 0.03  U 0.03  U 0.03  U 0.02  U 0.02  U
NICKEL 11.8 10.6  J 7.7  J 1.6  U 0.71  U 1.1  J
POTASSIUM 1880 3650  J 2540  J 1710  J 1780  J 2230  J
SODIUM 3490  J 1540  U 3310  J 9430  J 15000  J 10700  J
STRONTIUM
THALLIUM 0.043  U 0.2  U 0.043  U 0.043  U 0.17  U 0.04  U
TIN 0.16  U 0.47  J 0.17  U 0.05  U 0.16  U 0.1  U
TITANIUM 3.4  J 9.5  J
VANADIUM 4.7 16.3  J 2.5  J 1.14  U 0.33  U 0.85  J
ZINC 159  J 208  J 380  J 16.9  J 5.7  U 16.6  J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 124 71.1  U 49.4  U 38.2  U 54.4  U
ANTIMONY, FILTERED 0.63  U 1.4  U 3.2  U 0.6  U 0.32  U
ARSENIC, FILTERED 0.12  U 0.31  J 0.2  U 0.19  U 0.15  U
BARIUM, FILTERED 81.7  J 43.2  J 113  J 63.1  J 57.2  J
BERYLLIUM, FILTERED 0.1  J 0.02  J 0.02  J 0.02  U 0.03  U
CADMIUM, FILTERED 2.4 0.12  J 0.52  J 0.039  U 0.04  U
CALCIUM, FILTERED 10600  J 12100  J 21300  J 16500  J 37400  J
CHROMIUM, FILTERED 0.7  U 0.54  U 0.61  U 2.1  J 0.35  U
COBALT, FILTERED 1.1 0.36  J 0.24  J 0.09  U 2.7  J
COPPER, FILTERED 12.8  J 12.1  J 27.2  J 1.9  J 0.7  U
IRON, FILTERED 97.6  J 106  U 188  J 45.2  U 34.9  U
LEAD FILTERED 3 J 0 89 J 10 2 J 0 1 U 0 06 ULEAD, FILTERED 3  J 0.89  J 10.2  J 0.1  U 0.06  U
MAGNESIUM, FILTERED 3710  J 2510  J 5040  J 5580  J 7390  J
MANGANESE, FILTERED 32.1 21.2 21.3 1.7  U 10.9  J
MERCURY, FILTERED 0.03  U 0.03  U 0.03  U 0.03  U 0.02  U
NICKEL, FILTERED 9.2 2.9  J 6.4  J 1.4  U 0.74  U
POTASSIUM, FILTERED 1590 2790 2270 1740  J 1810  J
SODIUM, FILTERED 3320  J 1390  U 3240  J 9580  J 14000  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 3.4  J
ZINC, FILTERED 118  J 77.8  J 265  J 17.5  J 13.8  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 03 03 03 03 03 03 03 02 02 02
LOCATION 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD20
SAMPLE NUMBER 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901 16SW2901-F 16SW3001 16SW3001-F 16SW1401 16SW1401-F 16SW2001
SUBMATRIX SW SF SW SF SW SF SW SF SW SF SW
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/25/2003
Field Parameters
DISSOLVED OXYGEN  (mg/L) 8.87 7.86 7.96 8.9
DISSOLVED OXYGEN - METER  (mg/L) 7.22 7.23
OXIDATION REDUCTION POTENTIAL  (MV) 55.2 126 147 53.6 254.700000 183.4
PH  (S.U.) 7.23 7.17 7.95 7.37 7.14 7.08
SPECIFIC CONDUCTANCE  (MS/CM) 0.091 0.068 0.116 0.159 0.299 0.202
TEMPERATURE  (C ) 16.06 11.33 11.28 13.28 11.7 13.75
TURBIDITY  (NTU) 31.9 179 32.2 9.49 2.57 7.95
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N 3.2 0.05  U
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CLASSIFICATION UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY
SAMPLING ROUND 02 02 02
LOCATION 16SW/SD20 16SW/SD21 16SW/SD21
SAMPLE NUMBER 16SW2001-F 16SW2101 16SW2101-F
SUBMATRIX SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 10/25/2003 10/24/2003 10/24/2003
Volatile Organics  (µg/L)
ACETONE 0.5  UR
CHLOROFORM 0.3  U
CIS-1,2-DICHLOROETHENE 0.3  U
TRICHLOROETHENE 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics  (µg/L)
2,4,6-TRINITROTOLUENE 0.25  U
2-AMINO-4,6-DINITROTOLUENE 0.25  U
4-AMINO-2,6-DINITROTOLUENE 0.25  U
HMX 0.25  U
RDX 0.25  U
Herbicides  (µg/L)
HEXACHLOROPHENEHEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (µg/L)
ALUMINUM 891  J
ANTIMONY 0.05  U
ARSENIC 0.39  U
BARIUM 53.4  J
BERYLLIUM 0.04  U
CADMIUM 0.05  U
CALCIUM 16600  J
CHROMIUM 1.3  U
COBALT 0.38  U
COPPER 1.7  U
IRON 599  J
LEAD 0.5  U
MAGNESIUM 5820  J
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CLASSIFICATION UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY
SAMPLING ROUND 02 02 02
LOCATION 16SW/SD20 16SW/SD21 16SW/SD21
SAMPLE NUMBER 16SW2001-F 16SW2101 16SW2101-F
SUBMATRIX SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 10/25/2003 10/24/2003 10/24/2003
Total Metals  (µg/L) (Continued)
MANGANESE 135  J
MERCURY 0.02  U
NICKEL 2.3  J
POTASSIUM 2030  J
SODIUM 9580  J
STRONTIUM
THALLIUM 0.04  U
TIN 0.1  U
TITANIUM 19.7  J
VANADIUM 1.6  U
ZINC 10.9  U
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 33.9  U 164  J
ANTIMONY, FILTERED 0.14  U 0.25  U
ARSENIC, FILTERED 0.09  U 0.18  U
BARIUM, FILTERED 50.9  J 46.6  J
BERYLLIUM, FILTERED 0.03  U 0.03  U
CADMIUM, FILTERED 0.04  U 0.04  U
CALCIUM, FILTERED 18100  J 15700  J
CHROMIUM, FILTERED 0.24  U 0.49  U
COBALT, FILTERED 2.9  J 3.1  J
COPPER, FILTERED 0.64  U 0.78  U
IRON, FILTERED 30.1  U 123  U
LEAD FILTERED 0 08 U 0 11 ULEAD, FILTERED 0.08  U 0.11  U
MAGNESIUM, FILTERED 6510  J 5400  J
MANGANESE, FILTERED 14.5  J 29.8  J
MERCURY, FILTERED 0.02  U 0.02  U
NICKEL, FILTERED 1.2  J 1.3  U
POTASSIUM, FILTERED 2140  J 1550  J
SODIUM, FILTERED 10600  J 9010  J
STRONTIUM, FILTERED
TITANIUM, FILTERED 1.5  J 8.5  J
ZINC, FILTERED 18.1  J 33.3  J
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CLASSIFICATION UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY
SAMPLING ROUND 02 02 02
LOCATION 16SW/SD20 16SW/SD21 16SW/SD21
SAMPLE NUMBER 16SW2001-F 16SW2101 16SW2101-F
SUBMATRIX SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 10/25/2003 10/24/2003 10/24/2003
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L) 1.91
OXIDATION REDUCTION POTENTIAL  (MV) 239.600000
PH  (S.U.) 6.78
SPECIFIC CONDUCTANCE  (MS/CM) 0.184
TEMPERATURE  (C ) 15.12
TURBIDITY  (NTU) 10.59
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N 0.07

Notes:
Field duplicate samples are excluded from these summaries because they are considered 
to be field QC samples.
µg/L = microgram per liter
C = Celsius
mg/L = milligram per liter
MS/cm = milliSiemens per centimeter
MV = millivolt
NTU = nephalometric turbidity unit
QC = quality control
S.U. = Standard unit
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD
STREAM ORDER TCMS TCMS TCMS TCMS TCMS TCMS TCMS TCMS
SAMPLING ROUND 03 03 03 03 03 03 02 02
LOCATION 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD24 16SW/SD25 16SW/SD25 16SW/SD18 16SW/SD18
SAMPLE NUMBER 16SW1901 16SW1901-F 16SW2401 16SW2401-F 16SW2501 16SW2501-F 16SW1801 16SW1801-F
SAMPLE CODE NORMAL NORMAL ORIG NORMAL ORIG ORIG NORMAL NORMAL
SAMPLE DATE 11/2/2004 11/2/2004 10/8/2004 10/12/2004 10/8/2004 10/12/2004 10/24/2003 10/24/2003
Energetics  (µg/L)
HMX 0.32  J 0.25  U
Total Metals  (µg/L)
ALUMINUM 822  J 146  J 48.7  U 32.9  U
ARSENIC 0.37  J 0.09  U 0.23  U 0.57  U
BARIUM 48.1  J 95.7  J 78.6  J 23  J
BERYLLIUM 0.09  J 0.03  U 0.02  U 0.06  U
CADMIUM 0.66  J 0.05  U 0.039  U 0.04  U
CALCIUM 9360  J 17200  J 17900  J 9930  J
COBALT 0.44  J 0.14  J 0.72  J 0.33  U
COPPER 4.1  J 0.3  J 0.24  J 2.7  J
IRON 886  J 43.6  J 440 15  U
LEAD 1.2 0.11  U 0.31  U 0.64  U
MAGNESIUM 3370 6300  J 6340  J 2460  J
MANGANESE 21.5 102 476 30  J
NICKEL 4.5  J 5.7 5.7 0.61  U
POTASSIUM 1680 989  J 1340  J 790  J
SODIUM 3660  J 8600  J 7850  J 8330  J
VANADIUM 1.5  J 1.14  U 1.14  U 0.39  U
ZINC 18.7  J 7.7  J 6.9  J 4.9  U
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 90.1 119  J 61.8  U 18.2  U
BARIUM, FILTERED 43.7  J 98.3  J 90.9  J 48.2  J
BERYLLIUM FILTERED 0 04 J 0 02 U 0 02 U 0 1 UBERYLLIUM, FILTERED 0.04  J 0.02  U 0.02  U 0.1  U
CADMIUM, FILTERED 1.4 0.039  U 0.039  U 0.1  U
CALCIUM, FILTERED 9910  J 16200  J 17400  J 10100  J
COBALT, FILTERED 0.16  J 0.17  J 1.9 2.6  J
COPPER, FILTERED 3.9  J 0.22  J 0.34  J 0.26  U
IRON, FILTERED 104  J 11.8  J 163 17.4  U
LEAD, FILTERED 0.54  J 0.19  U 0.11  U 0.14  U
MAGNESIUM, FILTERED 3020  J 5940 6450 3770  J
MANGANESE, FILTERED 7.7 128  J 1970  J 12.5  J
NICKEL, FILTERED 4  J 6.9 8.6 1.4  U
POTASSIUM, FILTERED 1640 1030  J 1900  J 846  J
SODIUM, FILTERED 3840  J 8190  J 7560  J 4360  J
ZINC, FILTERED 16.6  J 21.8  J 9.1  J 3.5  U



TABLE 3-15

SUMMARY OF CHEMICALS DETECTED
TURKEY CREEK MAINSTREAM SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD
STREAM ORDER TCMS TCMS TCMS TCMS TCMS TCMS TCMS TCMS
SAMPLING ROUND 03 03 03 03 03 03 02 02
LOCATION 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD24 16SW/SD25 16SW/SD25 16SW/SD18 16SW/SD18
SAMPLE NUMBER 16SW1901 16SW1901-F 16SW2401 16SW2401-F 16SW2501 16SW2501-F 16SW1801 16SW1801-F
SAMPLE CODE NORMAL NORMAL ORIG NORMAL ORIG ORIG NORMAL NORMAL
SAMPLE DATE 11/2/2004 11/2/2004 10/8/2004 10/12/2004 10/8/2004 10/12/2004 10/24/2003 10/24/2003
Field Parameters
DISSOLVED OXYGEN  (mg/L) 7.72 4.78 3.86
OXIDATION REDUCTION POTENTIAL  (MV) 55.3 205 269 251.600000
PH  (S.U.) 7.53 6.35 6.57 6.39
SPECIFIC CONDUCTANCE  (MS/cm) 0.081 130 126 0.108
TEMPERATURE  (C ) 15.83 12.92 11.21 12.88
TURBIDITY  (NTU) 25 1 2 1
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 0.05 0.05  U

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
Mainstream surface water samples were only collected in Round 3.
µg/L = microgram per liter
C = Celsius
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L = milligram per liter
MS/cm = milliSiemen per centimeter
MV = millivolts
NTU = nephalometric turbidity units
QC = quality control
S.U. = Standard units
TCMS - Turkey Creek Mainstream



TABLE 3-16

SUMMARY OF DESCRIPTIVE STATISTICS
GULLY AND SUMP SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean Concentration 

(1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/kg)
ACETONE 6/10 3 J 69 J 1.3 - 10 14.1 21.8 16SD2201 5 J - 7 J
CIS-1,2-DICHLOROETHENE 1/10 3 J 3 J 0.948 - 1.58 0.877 3.00 16SD1201 ND
DICHLORODIFLUOROMETHANE 1/10 2 J 2 J 0.948 - 1.58 0.772 2.00 16SD2701 ND
TRICHLOROETHENE 2/10 2 J 19 0.948 - 1.58 2.61 10.5 16SD2901 ND
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 1/10 5 J 5 J 4 - 5.8 2.51 5.00 16SD0301 NA
ACENAPHTHENE 1/10 8 J 8 J 3.9 - 5.8 2.81 8.00 16SD0501 NA
ACENAPHTHYLENE 3/10 4 J 8 4.1 - 5.8 3.30 5.67 16SD0301 NA
ANTHRACENE 4/10 5 J 15 3.9 - 4.6 4.39 7.75 16SD0501 NA
BENZO(A)ANTHRACENE 8/10 5 J 66 4.3 - 4.4 15.2 18.5 16SD0501 NA
BENZO(A)PYRENE 6/10 7 J 84 3.9 - 4.6 18.4 29.2 16SD0501 NA
BENZO(B)FLUORANTHENE 7/10 6 J 120 3.9 - 4.6 28.1 39.3 16SD0501 NA
BENZO(G,H,I)PERYLENE 7/10 5 J 65 4.3 - 4.6 27.5 38.3 16SD0501 NA
BENZO(K)FLUORANTHENE 6/10 7 J 65 3.9 - 4.6 14.4 22.5 16SD0501 NA
CHRYSENE 8/10 5 J 100 4.4 - 4.6 30.2 37.1 16SD0501 NA
DI-N-BUTYL PHTHALATE 1/9 130 J 130 J 79 - 120 54.1 130 16SD0801 NA
DIBENZO(A,H)ANTHRACENE 1/10 18 18 3.9 - 5.8 3.81 18.0 16SD0501 NA
DIPHENYLAMINE 2/9 140 J 170 J 82 - 120 69.9 155 16SD0301 NA
FLUORANTHENE 9/10 5 J 160 4.6 32.8 36.2 16SD0501 NA
FLUORENE 1/10 8 J 8 J 3.9 - 5.8 2.81 8.00 16SD0501 NA
INDENO(1,2,3-CD)PYRENE 6/10 7 J 55 4.1 - 4.6 19.5 31.0 16SD0501 NA
NAPHTHALENE 2/10 5 J 6 J 4.1 - 5.8 2.91 5.50 16SD0301 NA
PHENANTHRENE 8/10 4 J 100 4.3 - 4.6 19.8 24.3 16SD0501 NA
PYRENE 9/10 6 J 170 4.6 40.8 45.1 16SD0501 NA
Energetics  (mg/kg)
2,6-DINITROTOLUENE 2/14 0.54 J 0.92 J 0.25 0.211 0.730 16SD1501 ND
RDX 1/14 0.27 J 0.27 J 0.25 0.135 0.270 16SD0301 ND
Herbicides  (µg/kg)
PENTACHLOROPHENOL 5/9 2.6 J 19 J 0.55 - 0.6 4.74 8.30 16SD1101 NA
Inorganics (mg/kg)

Minimum 
Concentration

Maximum 
Concentration

Inorganics  (mg/kg)
ALUMINUM 31/31 5560 19500 J --- 11885 11885 16SD0402 8710 J - 12800 J
ANTIMONY 30/31 0.65 J 174 J 0.6 30.9 31.9 16SD0601 1.3 J - 1.7 J
ARSENIC 31/31 2.5 J 34.1 J --- 10.9 10.9 16SD2601 24.4 J - 27.5 J
BARIUM 31/31 56.6 J 2820 J --- 511 511 16SD0301 84.5 J - 454 J
BERYLLIUM 21/31 0.43 J 2.3 J 0.39 - 1.4 0.802 1.03 16SD1301 1.6 J - 3 J
CADMIUM 30/31 0.47 J 27.2 J 0.33 6.27 6.48 16SD0402 0.38 J - 0.62 J
CALCIUM 31/31 395 J 98100 J --- 11620 11620 16SD0602 539 J - 846 J
CHROMIUM 31/31 13.3 J 85.2 J --- 33.2 33.2 16SD1002 36.9 J - 85 J
COBALT 31/31 2.5 J 41.2 J --- 16.2 16.2 16SD1201 29.7 J - 38.7 J
COPPER 31/31 9.2 J 2570 J --- 468 468 16SD0601 14.8 J - 15 J
IRON 31/31 16500 J 127000 J --- 40797 40797 16SD1002 74000 J - 141000 J
LEAD 31/31 13.6 J 15200 J --- 1730 1730 16SD0601 29.6 J - 73.2 J
LITHIUM 9/9 2.9 J 10.4 J --- 6.53 6.53 16SD0401 NA



TABLE 3-16

SUMMARY OF DESCRIPTIVE STATISTICS
GULLY AND SUMP SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean Concentration 

(1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Inorganics  (mg/kg) (Continued)
MAGNESIUM 31/31 470 J 6080 J --- 1786 1786 16SD0501 491 J - 916 J
MANGANESE 31/31 54.6 J 2510 J --- 1005 1005 16SD2601 2270 J - 3650 J
MERCURY 26/31 0.023 J 4.6 0.03 - 0.056 0.437 0.518 16SD0402 0.026 J - 0.043 J
NICKEL 31/31 8.9 J 804 J --- 48.7 48.7 16SD0602 34.5 J - 39.2 J
POTASSIUM 31/31 282 J 1530 J --- 958 958 16SD0902 739 J - 1120 J
SELENIUM 18/31 0.33 J 1.5 J 0.14 - 0.57 0.488 0.700 16SD1301 0.7 J - 1.2 J
SILVER 1/31 1.5 J 1.5 J 0.01 - 0.53 0.136 1.50 16SD2901 ND
SODIUM 8/31 33.8 J 283 J 11.7 - 65.3 44.5 117 16SD1102 40.3 J - 43.9 J
STRONTIUM 9/9 51 J 2740 J --- 554 554 16SD0301 NA
TIN 20/31 0.4 J 19.6 J 0.31 - 1.8 4.80 7.26 16SD0602 ND
TITANIUM 14/14 9.4 J 156 J --- 73.8 73.8 16SD0401 39.5 J - 54.3 J
VANADIUM 31/31 12.8 J 71.7 J --- 33.7 33.7 16SD1301 43.7 J - 52.4 J
ZINC 30/31 68.3 J 23400 J 270 3669 3787 16SD0301 109 J - 131 J
AVS/SEM Parameters  (UMO/g)
ACID VOLATILE SULFIDE, SEM 3/3 0.53 0.59 --- 0.560 0.560 16SD0901 NA
CADMIUM, SEM 3/3 0.024 J 0.145 J --- 0.0813 0.0813 16SD0601 NA
COPPER, SEM 3/3 1.83 18.3 --- 8.37 8.37 16SD0601 NA
LEAD, SEM 3/3 2.6 16.3 --- 7.68 7.68 16SD0601 NA
MERCURY, SEM 3/3 0.00011 0.00015 --- 0.000133 0.000133 16SD0901 NA
NICKEL, SEM 3/3 0.028 0.068 --- 0.0437 0.0437 16SD0601 NA
SEM/AVS, SEM 3/3 50 220 --- 107 107 16SD0601 NA
ZINC, SEM 3/3 20.6 J 91 J --- 44.7 44.7 16SD0601 NA
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 3/3 5.7 J 25 J --- 16.2 16.2 16SD2301 NA
PH  (S.U.) 3/3 7.4 8 --- 7.73 7.73 16SD0601 NA
TOTAL ORGANIC CARBON  (mg/kg) 3/3 1600 8600 --- 4700 4700 16SD2301 NA

Notes:
Field duplicate samples were excluded from these summaries because they are considered to be field QC samples.
(1) - No sediment was available in the sumps(1) - No sediment was available in the sumps.
(2) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
µg/mg = microbram per kilogram
mg/kg = milligram per kilogram
NA = Not analyzed
ND = Not detected
QC = quality control
RDX = 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. = Standard unit
SEM = Simultaneously extracted metal
TV = threshold value



TABLE 3-17

SUMMARY OF DESCRIPTIVE STATISTICS
TURKEY CREEK MAINSTREAM SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/kg)
ACETONE 1/1 7 J 7 J --- 7.00 7.00 16SD1901 ND
DICHLORODIFLUOROMETHANE 1/1 22 22 --- 22.0 22.0 16SD1901 ND
Inorganics  (mg/kg)
ALUMINUM 4/4 8730 J 10500 J --- 9658 9658 16SD1902 8090 J
ANTIMONY 3/4 0.8 J 1.1 J 0.74 0.843 1.00 16SD1901, 16SD2501 1.2 J
ARSENIC 4/4 7 J 30.8 J --- 21.1 21.1 16SD1901 34.8 J
BARIUM 4/4 69.7 J 110 J --- 86.5 86.5 16SD1901 62.5 J
BERYLLIUM 3/4 1.5 J 2.4 J 0.4 1.55 2.00 16SD1901 2.6 J
CADMIUM 3/4 0.54 J 0.79 J 0.47 0.534 0.633 16SD1901 0.54 J
CALCIUM 4/4 539 J 973 J --- 808 808 16SD1901 362 J
CHROMIUM 4/4 16.3 J 79.9 J --- 51.7 51.7 16SD2401 78.5 J
COBALT 4/4 16.1 J 26.9 J --- 22.0 22.0 16SD1901 21.4 J
COPPER 4/4 13.4 J 15.1 J --- 14.1 14.1 16SD1902 12.6 J
IRON 4/4 15800 J 122000 J --- 74325 74325 16SD1901 124000 J
LEAD 4/4 23.3 J 32.9 J --- 28.0 28.0 16SD2501 28.1 J
MAGNESIUM 4/4 400 J 916 J --- 687 687 16SD2501 292 J
MANGANESE 4/4 398 J 1900 J --- 1337 1337 16SD1901 1370 J
MERCURY 1/4 0.022 J 0.022 J 0.036 - 0.046 0.0214 0.0220 16SD1901 0.025 J
NICKEL 4/4 20.8 J 43.4 J --- 34.6 34.6 16SD1901 43 J
POTASSIUM 4/4 462 J 1040 J --- 811 811 16SD2501 438 J
SELENIUM 3/4 0.5 J 0.8 J 0.31 0.544 0.673 16SD2401 0.5 J
TITANIUM 1/1 50.6 J 50.6 J --- 50.6 50.6 16SD1901 56.4 J
VANADIUM 4/4 21.1 J 51.2 J --- 40.0 40.0 16SD2401 56.3 J
ZINC 4/4 84.4 J 206 J --- 123 123 16SD1901 92.5 J

Notes:
Turkey Creek Mainstream sediment samples were only collected in Rounds 2 and 3
(1) - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value
µg/kg = microgram per kilogram
mg/kg = milligram per kilogram

Minimum 
Concentration

Maximum 
Concentration

mg/kg = milligram per kilogram



TABLE 3-18

SUMMARY OF CHEMICALS DETECTED
GULLY AND SUMP SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 8

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SUMP GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY SUMP GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 03 01 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD08
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0602 16SD0701 16SD0801
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NO SED NORMAL
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 --- 0 - 0.3
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003
Volatile Organics  (µg/kg)
ACETONE
CIS-1,2-DICHLOROETHENE
DICHLORODIFLUOROMETHANE
TRICHLOROETHENE
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 5  J 4.3  U 4  U 4.1  U 4.4  U
ACENAPHTHENE 3.9  U 4.3  U 8  J 4.1  U 4.4  U
ACENAPHTHYLENE 8 5  J 4  J 4.1  U 4.4  U
ANTHRACENE 3.9  U 5  J 15 4.1  U 4.4  U
BENZO(A)ANTHRACENE 13  J 7  J 66 5  J 4.4  UJ
BENZO(A)PYRENE 3.9  UJ 12 84 7  J 4.4  UJ
BENZO(B)FLUORANTHENE 3.9  UJ 32 120 10 4.4  UJ
BENZO(G,H,I)PERYLENE 62  J 33 65 5  J 4.4  UJ
BENZO(K)FLUORANTHENE 3.9  UJ 8  J 65 7  J 4.4  UJ
CHRYSENE 60  J 18 100 12 4.4  UJ
DI-N-BUTYL PHTHALATE 79  U 86  U 82  U 84  U 130  J
DIBENZO(A,H)ANTHRACENE 3.9  UJ 4.3  U 18 4.1  U 4.4  UJ
DIPHENYLAMINE 170  J 86  U 82  U 84  UJ 90  U
FLUORANTHENE 22 12 160 11 5  J
FLUORENE 3.9  U 4.3  U 8  J 4.1  U 4.4  U
INDENO(1,2,3-CD)PYRENE 43  J 24 55 4.1  U 4.4  UJ
NAPHTHALENE 6  J 4.3  U 5  J 4.1  U 4.4  U
PHENANTHRENE 14 8  J 100 6  J 4  J
PYRENE 44  J 17 170 13 9  J
Energetics  (mg/kg)
2,6-DINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
RDX 0.27  J 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (µg/kg)
PENTACHLOROPHENOL 2.9  J 7.6 0.55  U 0.56  U 0.6  U
Inorganics  (mg/kg)
ALUMINUM 6060  J 9300  J 12900  J 19500  J 6620  J 12100  J 5560 11900  J 8190  J
ANTIMONY 69.6  J 22.4  J 42  J 159  J 35.3  J 55.4  J 174  J 152  J 4.3  J
ARSENIC 3.4  J 2.5  J 8.7  J 11.1  J 6.6  J 4.8  J 3.9  J 5.2  J 8.8  J
BARIUM 2820  J 306  J 231  J 1520  J 1460  J 1030  J 1680  J 1120  J 143  J
BERYLLIUM 0.39  U 0.43  U 0.56  J 0.69  U 0.43  J 0.4  U 0.52  J 0.5  U 0.59  J
CADMIUM 18.1  J 3.1  J 7.1  J 27.2  J 18.1  J 12.9  J 19.5  J 15.4  J 0.8  J
CALCIUM 54200  J 7820  J 2450  J 38900  J 59800  J 8250  J 28600  J 98100  J 1520  J
CHROMIUM 15.4  J 15.4  J 19.6  J 71  J 24.7  J 22.4  J 23.8  J 36.2  J 13.3  J
COBALT 3.4  J 2.5  J 11.2  J 10.1  J 9.3  J 5.5  J 6.3  J 8  J 12.8  J
COPPER 1980  J 294  J 68.7  J 1340  J 1790  J 1630  J 2570  J 1660  J 85.3  J



TABLE 3-18

SUMMARY OF CHEMICALS DETECTED
GULLY AND SUMP SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 8

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER SUMP GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY SUMP GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 03 01 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD08
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0602 16SD0701 16SD0801
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NO SED NORMAL
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 --- 0 - 0.3
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003
Inorganics  (mg/kg) (Continued)
IRON 21000  J 18500  J 25500  J 37700  J 25800  J 17300  J 30500  J 24200  J 18200  J
LEAD 4990  J 748  J 229  J 4640  J 3570  J 2530  J 15200  J 8830  J 336  J
LITHIUM 2.9  J 10.4  J 4.7  J 4.1  J 7.2  J
MAGNESIUM 4820  J 1850  J 2100  J 3660  J 6080  J 2320  J 2220  J 4420  J 1310  J
MANGANESE 175  J 54.6  J 300  J 504  J 790  J 349  J 376  J 415  J 966  J
MERCURY 2.7  J 0.043  J 0.35  J 4.6 0.18  J 0.23 0.22  J 0.12 0.08  J
NICKEL 12.5  J 8.9  J 13.2  J 21.5  J 17.6  J 15  J 16.5  J 804  J 10.6  J
POTASSIUM 282  J 884  J 645  J 1520  J 350  J 1000  J 438  J 1180  J 492  J
SELENIUM 0.17  U 0.17  U 0.46  J 0.56  U 0.33  J 0.3  U 0.14  U 0.38  U 0.5  J
SILVER 0.29  U 0.05  U 0.15  U 0.53  U 0.21  U 0.2  U 0.39  U 0.41  U 0.11  U
SODIUM 43.8  U 31.1  U 23.6  U 86.7  J 34.4  U 42  U 20.6  U 66.8  J 44  U
STRONTIUM 2740  J 109  J 791  J 886  J 62.2  J
THALLIUM 0.06  U 0.11  U 0.19  U 0.35  U 0.09  U 0.2  U 0.09  U 0.33  U 0.16  U
TIN 12.3  J 3.8  J 3.2  J 15.7  J 12.5  J 15.7  J 19  J 19.6  J 1.1  J
TITANIUM 35.7  J 156  J 64.3  J 9.4  J 112  J
VANADIUM 12.8  J 16.5  J 35.8  J 36  J 21  J 20.1  J 17.1  J 22  J 25  J
ZINC 23400  J 3120  J 952  J 14700  J 14300  J 17000  J 7700  J 6670  J 573  J
AVS/SEM Parameters  (µMO/g)
ACID VOLATILE SULFIDE, SEM 0.56
CADMIUM, SEM 0.145  J
COPPER, SEM 18.3
LEAD, SEM 16.3
MERCURY, SEM 0.00014
NICKEL, SEM 0.068
ZINC, SEM 91  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 5.7  J
PH  (S.U.) 8
TOTAL ORGANIC CARBON  (mg/kg) 1600
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SUMMARY OF CHEMICALS DETECTED
GULLY AND SUMP SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 8

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 01 03 01 03 01 03 02 03 02 03
LOCATION 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD13 16SW/SD13
SAMPLE NUMBER 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1102 16SD1201 16SD1202 16SD1301 16SD1302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
SAMPLE DATE 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 10/25/2003 10/10/2004 10/25/2003 10/7/2004
Volatile Organics  (µg/kg)
ACETONE 11  J 6  J
CIS-1,2-DICHLOROETHENE 3  J 1.2  U
DICHLORODIFLUOROMETHANE 1.4  U 1.2  U
TRICHLOROETHENE 2  J 1.2  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 4.3  U 4.3  U 5.8  U
ACENAPHTHENE 4.3  U 4.3  U 5.8  U
ACENAPHTHYLENE 4.3  U 4.3  U 5.8  U
ANTHRACENE 4.3  U 5  J 6  J
BENZO(A)ANTHRACENE 4.3  U 15 31  J
BENZO(A)PYRENE 4.3  U 21 43  J
BENZO(B)FLUORANTHENE 6  J 30 57  J
BENZO(G,H,I)PERYLENE 4.3  U 29 63  J
BENZO(K)FLUORANTHENE 4.3  U 18 28  J
CHRYSENE 5  J 31 52
DI-N-BUTYL PHTHALATE 87  U 87  U 120  U
DIBENZO(A,H)ANTHRACENE 4.3  U 4.3  U 5.8  UJ
DIPHENYLAMINE 140  J 87  U 120  U
FLUORANTHENE 6  J 30 55
FLUORENE 4.3  U 4.3  U 5.8  U
INDENO(1,2,3-CD)PYRENE 4.3  U 19 38  J
NAPHTHALENE 4.3  U 4.3  U 5.8  U
PHENANTHRENE 4.3  U 18 30
PYRENE 6  J 39 88
Energetics  (mg/kg)
2,6-DINITROTOLUENE 0.25  U 0.25  U 0.25  U 0.54  J 0.25  U
RDX 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (µg/kg)
PENTACHLOROPHENOL 2.6  J 9.4  J 19  J
Inorganics  (mg/kg)
ALUMINUM 16300  J 9830 17100  J 6940  J 15600  J 10300  J 19200  J 9490  J 14200  J 11200  J 12000  J
ANTIMONY 5  J 15.1  J 55.8  J 25.5  J 42.8  J 8.1  J 11  J 2.7  J 1.9  J 4.1  J 3.9  J
ARSENIC 7.9  J 9.8  J 8.2  J 14.1  J 21.7  J 10.3  J 8.9  J 9.8  J 8  J 29.8  J 10.5  J
BARIUM 168  J 572  J 534  J 257  J 346  J 171  J 172  J 107  J 123  J 137  J 126  J
BERYLLIUM 0.64  U 0.56  J 0.57  J 0.88  J 1.4  U 0.8  J 0.68  U 1.1  J 1.3  J 2.3  J 1.4  J
CADMIUM 1.1  J 11.1  J 11.9  J 6.8  J 11  J 3  J 2.9  J 0.81  J 0.83  J 1.9  J 1.8  J
CALCIUM 2020  J 4240  J 10800  J 1480  J 3970  J 7740  J 7710  J 891  J 1260  J 616  J 2200  J
CHROMIUM 22.3  J 19.6  J 22.6  J 68.5  J 85.2  J 27  J 30.3  J 19.8  J 25.4  J 80.9  J 36.3  J
COBALT 10.6  J 11.6  J 7.3  J 14  J 24.5  J 10.2  J 9.3  J 41.2  J 26.7  J 39.9  J 34.8  J
COPPER 69.4  J 332  J 402  J 250  J 386  J 266  J 260  J 20.1  J 22.2  J 28.5  J 40.9  J
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SUMMARY OF CHEMICALS DETECTED
GULLY AND SUMP SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 01 03 01 03 01 03 02 03 02 03
LOCATION 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD13 16SW/SD13
SAMPLE NUMBER 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1102 16SD1201 16SD1202 16SD1301 16SD1302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL ORIG NORMAL
DEPTH RANGE 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
SAMPLE DATE 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 10/25/2003 10/10/2004 10/25/2003 10/7/2004
Inorganics  (mg/kg) (Continued)
IRON 19400  J 25700  J 20600  J 65100  J 127000  J 28500  J 33800  J 43300  J 27100  J 126000  J 60000  J
LEAD 310  J 1480  J 1490  J 1010  J 1740  J 1120  J 1060  J 81.4  J 77.4  J 145  J 128  J
LITHIUM 8.1  J 4.5  J 8.1  J
MAGNESIUM 1920  J 1540  J 2430  J 677  J 1190  J 1700  J 2100  J 705  J 1210  J 470  J 1190  J
MANGANESE 1100  J 596  J 483  J 918  J 1520  J 976  J 890  J 1460  J 1330  J 2410  J 1230  J
MERCURY 0.023  J 0.1  J 0.14  J 1.1  J 0.77 0.25  J 0.23 0.036  J 0.085  J 0.037  J 0.036  U
NICKEL 15.2  J 12.1  J 16.5  J 12.1  J 30.2  J 22.5  J 24.9  J 43  J 40.6  J 58  J 49.4  J
POTASSIUM 1360  J 605  J 1530  J 328  J 1030  J 589  J 1420  J 866  J 1390  J 704  J 1320  J
SELENIUM 0.56  U 0.47  J 0.43  J 0.39  J 1.1  J 0.9  J 1  J 0.57  J 0.57  U 1.5  J 0.77  J
SILVER 0.09  U 0.11  U 0.11  U 0.09  U 0.09  U 0.46  U 0.38  U 0.24  U 0.41  U 0.13  U 0.14  U
SODIUM 119  J 16.3  U 54.4  U 11.7  U 37.1  U 160  J 283  J 34.1  U 62.1  U 34.9  J 65.3  U
STRONTIUM 227  J 57.8  J 58  J
THALLIUM 0.23  U 0.14  U 0.23  U 0.09  U 0.19  U 0.16  U 0.25  U 0.14  U 0.29  U 0.16  U 0.15  U
TIN 1.1  U 2.4  J 13.3  J 2.8  J 2.4  J 5.3  J 4.2  J 0.4  J 0.57  U 0.31  U 0.56  U
TITANIUM 60.7  J 95.3  J 100  J 43.8  J 61.2  J
VANADIUM 32.9  J 29.5  J 32.3  J 48.9  J 71  J 40.3  J 45  J 24.6  J 29.2  J 71.7  J 33.5  J
ZINC 624  J 1570  J 2590  J 2330  J 4530  J 2680  J 2240  J 243  J 270  U 514  J 527  J
AVS/SEM Parameters  (µMO/g)
ACID VOLATILE SULFIDE, SEM 0.59
CADMIUM, SEM 0.075  J
COPPER, SEM 4.98
LEAD, SEM 4.14
MERCURY, SEM 0.00015
NICKEL, SEM 0.035
ZINC, SEM 20.6  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 18  J
PH  (S.U.) 7.8
TOTAL ORGANIC CARBON  (mg/kg) 3900



TABLE 3-18

SUMMARY OF CHEMICALS DETECTED
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 02 02 01 03 03 03 03 03
LOCATION 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29
SAMPLE NUMBER 16SD1501 16SD1601 16SD1602 16SD1701 16SD2201 16SD2301 16SD2302 16SD2601 16SD2701 16SD2801 16SD2901
SAMPLE CODE NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33
SAMPLE DATE 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 4/1/2003 10/10/2004 10/7/2004 10/7/2004 10/8/2004 10/8/2004
Volatile Organics  (µg/kg)
ACETONE 7  J 3  J 1.3  U 69  J 7  BU 35  BJ 10  BU
CIS-1,2-DICHLOROETHENE 1.2  U 1.3  U 1.3  U 1.58  U 1.49  U 1.12  U 1.4  U
DICHLORODIFLUOROMETHANE 1.2  U 1.3  U 1.3  UJ 1.58  U 2  J 1.12  U 1.4  U
TRICHLOROETHENE 1.2  U 1.3  U 1.3  U 1.58  U 1.49  U 1.12  U 19
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE 4.6  U 4.4  U
ACENAPHTHENE 4.6  U 4.4  U
ACENAPHTHYLENE 4.6  U 4.4  U
ANTHRACENE 4.6  U 4.4  U
BENZO(A)ANTHRACENE 5  J 6  J
BENZO(A)PYRENE 4.6  U 8  J
BENZO(B)FLUORANTHENE 4.6  U 20
BENZO(G,H,I)PERYLENE 4.6  U 11
BENZO(K)FLUORANTHENE 4.6  U 9
CHRYSENE 4.6  U 19
DI-N-BUTYL PHTHALATE 89  U
DIBENZO(A,H)ANTHRACENE 4.6  U 4.4  U
DIPHENYLAMINE 89  U
FLUORANTHENE 4.6  U 25
FLUORENE 4.6  U 4.4  U
INDENO(1,2,3-CD)PYRENE 4.6  U 7  J
NAPHTHALENE 4.6  U 4.4  U
PHENANTHRENE 4.6  U 14
PYRENE 4.6  U 20
Energetics  (mg/kg)
2,6-DINITROTOLUENE 0.92  J 0.25  U 0.25  U 0.25  U
RDX 0.25  U 0.25  U 0.25  U 0.25  U
Herbicides  (µg/kg)
PENTACHLOROPHENOL 0.6  U
Inorganics  (mg/kg)
ALUMINUM 13700  J 12700  J 14600  J 11200  J 11800 11100  J 11300  J 8760  J 11700  J 11800  J
ANTIMONY 0.65  J 9.5  J 10.9  J 1  J 7.8  J 19.9  J 1.7  J 4.4  J 1.8  J 9.4  J
ARSENIC 18.7  J 9.5  J 6  J 17.4  J 11.2  J 4.6  J 34.1  J 6.6  J 12.7  J 10.3  J
BARIUM 76.6  J 198  J 201  J 113  J 1240  J 421  J 105  J 145  J 83.9  J 168  J
BERYLLIUM 1.8  J 1.1  J 0.85  U 1.5  J 0.63  J 0.49  U 1.9  J 0.99  J 1  J 0.75  J
CADMIUM 0.47  J 3  J 2.3  J 0.53  J 4.8  J 2.3  J 0.64  J 1.8  J 0.73  J 2.4  J
CALCIUM 779  J 1120  J 1350  J 1980  J 2980  J 1860  J 843  J 2260  J 1150  J 2940  J
CHROMIUM 57.2  J 22.7  J 18  J 38.3  J 20.5  J 17.2  J 73.1  J 17.2  J 34.6  J 25.7  J
COBALT 17.8  J 20.2  J 11.5  J 21.2  J 12.4  J 4.7  J 34.6  J 24.5  J 29.5  J 14.2  J
COPPER 13.1  J 121  J 160  J 13.4  J 172  J 315  J 14.5  J 67.9  J 17.9  J 120  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 02 02 03 02 02 01 03 03 03 03 03
LOCATION 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29
SAMPLE NUMBER 16SD1501 16SD1601 16SD1602 16SD1701 16SD2201 16SD2301 16SD2302 16SD2601 16SD2701 16SD2801 16SD2901
SAMPLE CODE NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33
SAMPLE DATE 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 4/1/2003 10/10/2004 10/7/2004 10/7/2004 10/8/2004 10/8/2004
Inorganics  (mg/kg) (Continued)
IRON 87700  J 29800  J 16500  J 58500  J 30600  J 20500  J 91700  J 17700  J 45400  J 40800  J
LEAD 19.7  J 371  J 466  J 34.1  J 770  J 1300  J 55.2  J 242  J 69.5  J 565  J
LITHIUM 8.8  J
MAGNESIUM 748  J 838  J 1310  J 839  J 1620  J 982  J 655  J 1030  J 908  J 1390  J
MANGANESE 834  J 2140  J 1450  J 1650  J 893  J 594  J 2510  J 867  J 1630  J 924  J
MERCURY 0.034  J 0.93 0.71 0.037  J 0.17  J 0.15 0.056  U 0.048  U 0.033  U 0.13  J
NICKEL 34.4  J 21  J 21.5  J 27.1  J 13.5  J 10.8  J 29.9  J 40.2  J 27.1  J 22.3  J
POTASSIUM 1030  J 1120  J 1450  J 1130  J 606  J 957  J 872  J 928  J 965  J 1220  J
SELENIUM 0.53  J 0.47  J 0.45  U 0.59  J 0.55  J 0.41  U 1.4  J 0.43  U 0.64  J 0.54  U
SILVER 0.01  U 0.06  U 0.07  U 0.15  U 0.04  U 0.06  U 0.05  U 0.19  U 0.15  U 1.5  J
SODIUM 33.8  J 26.5  U 38.8  U 25.9  U 40.2  U 28.5  U 154  J 49.4  U 47.6  U 63.6  U
STRONTIUM 51  J
THALLIUM 0.17  U 0.21  U 0.2  U 0.14  U 0.14  U 0.15  U 0.13  U 0.13  U 0.14  U 0.17  U
TIN 0.31  U 1.8  U 2.5  J 0.59  U 2.2  J 5.3  J 0.33  U 1  U 0.43  U 1.5  J
TITANIUM 77.6  J 61.7  J 73.4  J 82.5  J
VANADIUM 47.6  J 28.3  J 24.2  J 36.1  J 34.9  J 24  J 60.9  J 20  J 38.1  J 32.8  J
ZINC 74.9  J 844  J 936  J 79.9  J 1700  J 1860  J 155  J 447  J 220  J 971  J
AVS/SEM Parameters  (µMO/g)
ACID VOLATILE SULFIDE, SEM 0.53
CADMIUM, SEM 0.024  J
COPPER, SEM 1.83
LEAD, SEM 2.6
MERCURY, SEM 0.00011
NICKEL, SEM 0.028
ZINC, SEM 22.4  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 25  J
PH  (S.U.) 7.4
TOTAL ORGANIC CARBON  (mg/kg) 8600
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CLASSIFICATION DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 02 02 02
LOCATION 16SW/SD30 16SW/SD14 16SW/SD20 16SW/SD21
SAMPLE NUMBER 16SD3001 16SD1401 16SD2001 16SD2101
SAMPLE CODE ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 10/8/2004 10/24/2003 10/25/2003 10/24/2003
Volatile Organics  (µg/kg)
ACETONE 2  BU 7  J 5  J 1.1  UJ
CIS-1,2-DICHLOROETHENE 0.948  U 1.2  U 1.2  U 1.1  U
DICHLORODIFLUOROMETHANE 0.948  U 1.2  U 1.2  U 1.1  U
TRICHLOROETHENE 0.948  U 1.2  U 1.2  U 1.1  U
Semivolatile Organics  (µg/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DI-N-BUTYL PHTHALATE
DIBENZO(A,H)ANTHRACENE
DIPHENYLAMINE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Energetics  (mg/kg)
2,6-DINITROTOLUENE 0.25  U 0.25  U 0.25  U
RDX 0.25  U 0.25  U 0.25  U
Herbicides  (µg/kg)
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM 15500  J 8930  J 8710  J 12800  J
ANTIMONY 0.6  U 1.7  J 1.4  J 1.3  J
ARSENIC 12.3  J 27.5  J 24.4  J 25.9  J
BARIUM 56.6  J 84.5  J 454  J 127  J
BERYLLIUM 0.94  J 1.6  J 3  J 1.9  J
CADMIUM 0.33  U 0.38  J 0.62  J 0.45  J
CALCIUM 395  J 846  J 539  J 805  J
CHROMIUM 24.7  J 36.9  J 85  J 48  J
COBALT 13.8  J 38.7  J 29.7  J 38.2  J
COPPER 9.2  J 14.8  J 14.9  J 15  J
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CLASSIFICATION DOWNGRAD UPGRAD UPGRAD UPGRAD
STREAM ORDER GULLY GULLY GULLY GULLY
SAMPLING ROUND 03 02 02 02
LOCATION 16SW/SD30 16SW/SD14 16SW/SD20 16SW/SD21
SAMPLE NUMBER 16SD3001 16SD1401 16SD2001 16SD2101
SAMPLE CODE ORIG NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3
SAMPLE DATE 10/8/2004 10/24/2003 10/25/2003 10/24/2003
Inorganics  (mg/kg) (Continued)
IRON 30300  J 74000  J 141000  J 80800  J
LEAD 13.6  J 29.6  J 73.2  J 39.6  J
LITHIUM
MAGNESIUM 1140  J 491  J 646  J 916  J
MANGANESE 809  J 2270  J 3650  J 2670  J
MERCURY 0.03  U 0.026  J 0.043  J 0.034  J
NICKEL 18  J 39.2  J 34.5  J 36.4  J
POTASSIUM 1500  J 739  J 757  J 1120  J
SELENIUM 0.36  U 0.99  J 0.7  J 1.2  J
SILVER 0.045  U 0.16  U 0.8  U 0.04  U
SODIUM 44  U 43.9  J 26.7  U 40.3  J
STRONTIUM
THALLIUM 0.17  U 0.26  U 0.48  J 0.19  U
TIN 0.43  U 0.17  U 0.26  U 0.25  U
TITANIUM 54.3  J 39.5  J 44  J
VANADIUM 34.1  J 43.7  J 46.3  J 52.4  J
ZINC 68.3  J 124  J 131  J 109  J
AVS/SEM Parameters  (µMO/g)
ACID VOLATILE SULFIDE, SEM
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

Notes:
Field duplicate samples are excluded from these summaries because they are considered to 
be field QC samples.
MEQ/1 - milliequivalents per 100 grams
mg/kg - milligram per kilogram
QC - quality control
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
SEM - simultaneoulsy extracted metal
µg/kg -microgram per kilogram
µMO/g - micromole per gram
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SUMMARY OF CHEMICALS DETECTED
TURKEY CREEK MAINSTREAM SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
STREAM ORDER TCMS TCMS TCMS TCMS TCMS
SAMPLING ROUND 02 03 03 03 02
LOCATION 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD18
SAMPLE NUMBER 16SD1901 16SD1902 16SD2401 16SD2501 16SD1801
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL
DEPTH RANGE 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3
SAMPLE DATE 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003
Volatile Organics  (µg/kg)
ACETONE 7  J 1.2  U
DICHLORODIFLUOROMETHANE 22 1.2  U
Inorganics  (mg/kg)
ALUMINUM 8730  J 10500  J 9940  J 9460  J 8090  J
ANTIMONY 1.1  J 0.8  J 0.74  U 1.1  J 1.2  J
ARSENIC 30.8  J 19.2  J 27.5  J 7  J 34.8  J
BARIUM 110  J 88.9  J 77.2  J 69.7  J 62.5  J
BERYLLIUM 2.4  J 1.5  J 2.1  J 0.4  U 2.6  J
CADMIUM 0.79  J 0.57  J 0.54  J 0.47  U 0.54  J
CALCIUM 973  J 875  J 539  J 843  J 362  J
CHROMIUM 71.8  J 38.7  J 79.9  J 16.3  J 78.5  J
COBALT 26.9  J 22.2  J 22.8  J 16.1  J 21.4  J
COPPER 13.5  J 15.1  J 14.3  J 13.4  J 12.6  J
IRON 122000  J 68600  J 90900  J 15800  J 124000  J
LEAD 27.1  J 23.3  J 28.6  J 32.9  J 28.1  J
MAGNESIUM 400  J 884  J 547  J 916  J 292  J
MANGANESE 1900  J 1730  J 1320  J 398  J 1370  J
MERCURY 0.022  J 0.045  U 0.036  U 0.046  U 0.025  J
NICKEL 43.4  J 35.2  J 38.8  J 20.8  J 43  J
POTASSIUM 462 J 950 J 790 J 1040 J 438 JPOTASSIUM 462  J 950  J 790  J 1040  J 438  J
SELENIUM 0.72  J 0.5  J 0.8  J 0.31  U 0.5  J
TITANIUM 50.6  J 56.4  J
VANADIUM 50.2  J 37.5  J 51.2  J 21.1  J 56.3  J
ZINC 206  J 84.4  J 89.4  J 114  J 92.5  J

Notes:
TCMS - Turkey Creek Mainstream
Turkey Creek Mainstream sediment samples were only collected in sampling Rounds 2 and 3.
mg/kg - milligram per kilogram
µg/kg - microgram per kilogram
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SUMMARY OF DESCRIPTIVE STATISTICS
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
1,1,2,2-TETRACHLOROETHANE 2/23 1.6 J 2.1 0.3 - 60 2.24 1.85 16GWT0604 ND
1,1,2-TRICHLOROETHANE 7/23 2.1 220 J 0.3 - 60 27.6 86.0 16GWT0603 ND
1,1-DICHLOROETHENE 6/23 1.4 160 0.3 - 60 15.8 52.9 16GWT0604 ND
1,2,3-TRICHLOROPROPANE 1/23 0.6 J 0.6 J 0.3 - 60 2.11 0.600 16GWT0604 ND
1,2-DICHLOROETHANE 2/23 0.6 J 2.3 0.3 - 60 2.21 1.45 16GWT0604 ND
2-HEXANONE 2/23 1.4 J 16 J 0.5 - 100 4.22 8.70 16GWT0603 ND
4-METHYL-2-PENTANONE 3/23 3.5 J 27 0.5 - 100 5.09 12.5 16GWT0604 ND
ACETONE 3/17 0.5 J 18 J 0.5 - 100 4.91 6.60 16GWT0603 ND
BENZENE 5/23 0.9 J 3.5 0.3 - 60 2.49 1.98 16GWT0604 ND
BROMODICHLOROMETHANE 1/23 0.8 J 0.8 J 0.3 - 60 2.12 0.800 16GWT0601 ND
CARBON DISULFIDE 3/23 0.8 J 4.3 0.3 - 60 2.43 2.71 16GWT0603 ND
CARBON TETRACHLORIDE 4/23 0.8 J 15 0.3 - 60 3.84 10.2 16GW0301 ND
CHLOROFORM 12/23 0.8 J 15 0.3 - 60 4.81 5.35 16GWT0604 ND
CIS-1,2-DICHLOROETHENE 16/23 0.2 J 4200 0.3 435 625 16GWT0603 ND
ETHANE 4/4 0.013 7.7 --- 2.12 2.12 16GWT0603 0.062 
ETHENE 4/4 0.027 65 --- 16.5 16.5 16GWT0603 0.018 
ETHYLBENZENE 3/23 1.6 3.9 0.3 - 60 2.43 2.70 16GWT0604 ND
METHANE 4/4 0.032 280 --- 75.0 75.0 16GWT0603 15 
METHYLENE CHLORIDE 1/23 59 J 59 J 0.3 - 60 4.01 59.0 16GWT1301 ND
TETRACHLOROETHENE 5/23 1.4 160 0.3 - 60 16.5 66.3 16GWT0603 ND
TOLUENE 4/23 2.8 310 J 0.3 - 60 28.8 154 16GWT0604 ND
TOTAL XYLENES 3/23 2.8 6.5 0.3 - 60 2.63 4.27 16GWT0604 ND
TRANS-1,2-DICHLOROETHENE 6/23 1 22 0.3 - 60 4.32 8.68 16GWT0603 ND
TRICHLOROETHENE 23/23 1.2 330000 --- 32017 32017 16GWT0604 ND
VINYL CHLORIDE 7/23 0.3 J 390 J 0.3 - 60 36.8 114 16GWT0604 ND
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 1/4 0.11 0.11 0.05 0.0463 0.110 16GWT0601 ND
ACENAPHTHENE 1/4 0.07 J 0.07 J 0.05 0.0363 0.0700 16GWT0601 ND
BENZO(B)FLUORANTHENE 1/4 0.09 J 0.09 J 0.05 0.0413 0.0900 16GWT0601 ND
CHRYSENE 1/4 0 1 J 0 1 J 0 05 0 0438 0 100 16GWT0601 ND

Minimum 
Concentration

Maximum 
Concentration

CHRYSENE 1/4 0.1 J 0.1 J 0.05 0.0438 0.100 16GWT0601 ND
DIETHYL PHTHALATE 1/5 1 J 1 J 1 0.600 1.00 16GWT0601 ND
FLUORANTHENE 1/4 0.11 0.11 0.05 0.0463 0.110 16GWT0601 ND
FLUORENE 1/4 0.1 J 0.1 J 0.05 0.0438 0.100 16GWT0601 ND
PHENANTHRENE 1/4 0.54 0.54 0.05 0.154 0.540 16GWT0601 ND
PYRENE 1/4 0.2 0.2 0.05 0.0688 0.200 16GWT0601 ND
PYRIDINE 1/5 9 9 1 2.20 9.00 16GWT0602 ND
Energetics  (µg/L)
1,3,5-TRINITROBENZENE 1/21 1.8 1.8 0.242 - 0.55 0.228 1.80 16GWT0604 ND
2,4,6-TRINITROTOLUENE 1/21 4.8 4.8 0.242 - 0.55 0.371 4.80 16GWT0604 ND
2,4-DIAMINO-6-NITROTOLUENE 1/8 0.27 J 0.27 J 0.25 - 0.287 0.151 0.270 16GWT0603 ND
2,4-DINITROTOLUENE 1/21 0.8 0.8 0.242 - 0.55 0.180 0.800 16GWT0604 ND
2-AMINO-4,6-DINITROTOLUENE 7/21 0.31 J 29 J 0.26 - 0.55 1.81 5.14 16GWT0604 ND
3-NITROTOLUENE 2/21 1.5 J 2.1 J 0.242 - 0.55 0.307 1.80 16GWT1002 ND
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Energetics  (µg/L) (Continued)
4-AMINO-2,6-DINITROTOLUENE 8/21 0.56 14 0.26 - 0.55 1.08 2.59 16GWT0604 ND
DNX 1/8 0.63 J 0.63 J 0.25 - 0.287 0.195 0.630 16GWT0402 ND
HMX 13/21 0.27 J 21 0.26 - 0.385 4.31 6.87 16GWT0402 ND
MNX 4/8 0.5 J 4.1 0.25 - 0.275 0.881 1.63 16GWT0402 ND
RDX 18/21 0.79 200 0.26 - 0.275 40.6 47.3 16GWT0402 ND
Total Metals  (µg/L)
ALUMINUM 11/12 168 5810 J 29.1 1250 1363 16GWT1001 85.6 
ARSENIC 4/12 0.81 J 4.5 J 0.1 - 1.9 0.920 2.00 16GWT0601 0.66 J
BARIUM 12/12 13.4 J 107 J --- 50.5 50.5 16GWT0201 17.8 J - 21.6 J
BERYLLIUM 1/12 1.9 J 1.9 J 0.03 - 1.3 0.353 1.90 16GWT1001 ND
CALCIUM 12/12 22600 J 101000 J --- 57242 57242 16GWT0603 97300 J - 212000 J
CHROMIUM 4/12 0.68 J 5.5 J 0.3 - 1.3 1.05 2.65 16GWT1301 ND
COBALT 12/12 2 J 131 J --- 34.2 34.2 16GWT1001 9.2 J - 18.7 J
COPPER 7/12 0.82 J 12.4 J 0.56 - 1.2 3.31 5.35 16GWT1001 0.87 J
IRON 12/12 171 J 50200 J --- 10233 10233 16GWT1001 287 J - 13700 J
LEAD 3/12 2.6 J 6.6 J 0.12 - 0.55 1.27 4.53 16GWT1001 ND
LITHIUM 3/4 8.5 J 33.2 J 0.72 16.0 21.2 16GW0301 32.7 J - 33.6 J
MAGNESIUM 12/12 8270 J 78800 J --- 23549 23549 16GWT1001 6240 J - 35200 J
MANGANESE 12/12 353 J 24600 J --- 4670 4670 16GWT1001 864 J - 2440 J
NICKEL 12/12 1.5 J 219 J --- 75.2 75.2 16GWT1001 27 J - 36.7 J
POTASSIUM 12/12 1360 J 11900 J --- 4398 4398 16GWT0601 738 J - 2640 J
SELENIUM 1/12 1.2 J 1.2 J 0.04 - 1.4 0.284 1.20 16GWT0601 ND
SODIUM 12/12 6770 J 149000 J --- 33230 33230 16GWT0603 17900 J - 20200 J
STRONTIUM 4/4 186 J 387 J --- 276 276 16GWT0201 88.4 J - 98.4 J
TITANIUM 7/12 1 J 35 J 0.45 - 4.5 6.39 10.4 16GWT0603 3 J - 3.8 J
VANADIUM 4/12 0.51 J 4.1 J 0.05 - 0.36 0.691 1.90 16GWT1301 ND
ZINC 12/12 6.2 J 443 J --- 97.7 97.7 16GWT1001 15.8 J - 50 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/1 342 J 342 J --- 342 342 16GWT1301-F NA
BARIUM FILTERED 1/1 56 6 J 56 6 J 56 6 56 6 16GWT1301 F NABARIUM, FILTERED 1/1 56.6 J 56.6 J --- 56.6 56.6 16GWT1301-F NA
CALCIUM, FILTERED 1/1 38800 J 38800 J --- 38800 38800 16GWT1301-F NA
COBALT, FILTERED 1/1 58.5 J 58.5 J --- 58.5 58.5 16GWT1301-F NA
COPPER, FILTERED 1/1 5.4 J 5.4 J --- 5.40 5.40 16GWT1301-F NA
IRON, FILTERED 1/1 5230 J 5230 J --- 5230 5230 16GWT1301-F NA
MAGNESIUM, FILTERED 1/1 11800 J 11800 J --- 11800 11800 16GWT1301-F NA
MANGANESE, FILTERED 1/1 3600 J 3600 J --- 3600 3600 16GWT1301-F NA
NICKEL, FILTERED 1/1 193 J 193 J --- 193 193 16GWT1301-F NA
POTASSIUM, FILTERED 1/1 7280 J 7280 J --- 7280 7280 16GWT1301-F NA
SODIUM, FILTERED 1/1 18500 J 18500 J --- 18500 18500 16GWT1301-F NA
ZINC, FILTERED 1/1 244 J 244 J --- 244 244 16GWT1301-F NA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Field Parameters  (mg/L)
ALKALINITY 2/5 75 200 10 58.0 138 16GWT0603 300 
CARBON DIOXIDE 5/5 19 280 --- 122 122 16GWT1001 105 
DISSOLVED OXYGEN 14/14 0.08 6 --- 1.44 1.44 16GWT1301 0.12  - 0.2 
DISSOLVED OXYGEN - METER 15/15 0.48 7.27 --- 2.55 2.55 16GWT1301 0.64  - 6.3 
HYDROGEN SULFIDE (H2S) 5/5 0 0 --- --- --- --- 0 
IRON(+2) 5/5 0.03 5.19 --- 2.47 2.47 16GWT0402 3.3 >
MANGANESE(+2) 5/5 1 22 > --- 6.60 6.60 16GWT1001 1.5 
NITRITE-N 5/5 0.002 0.016 --- 0.00740 0.00740 16GWT0603 0.003 
OXIDATION REDUCTION POTENTIAL  (MV) 24/24 -117.1 541 --- 207 207 16GWT1302 -46.1  - 124 
PH  (S.U.) 24/24 3.21 7.7 --- 5.50 5.50 16GWT0601 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 24/24 0.225 2.5 --- 0.809 0.809 16GWT0103 0.496  - 1.75 
SULFIDE 5/5 0 0.07 --- 0.0240 0.0240 16GWT0603 0 
TEMPERATURE  (C ) 24/24 11.51 21.88 --- 16.1 16.1 16GWT1301 11.8  - 17.24 
TURBIDITY  (NTU) 24/24 1.06 999 > --- 59.1 59.1 16GWT0101 0  - 2.2 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 4/4 0.02 0.57 --- 0.288 0.288 16GWT0601 0.04 
CHLORIDE 6/8 5 120 14 - 17 36.1 45.5 16GWT1701 14 
NITRITE/NITRATE-N 8/12 0.03 0.7 0.025 - 0.05 0.284 0.415 16GW0302 ND
SULFATE 6/8 40 980 J 180 - 210 266 322 16GWT1001 270 
TOTAL ORGANIC CARBON 1/1 1.4 1.4 --- 1.40 1.40 16GWT0402 1.7 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
DNX - hexahydro-1,3-dinitroso-5-dinitro-1,3,5-triazine
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
MEQ/1 - milliequivalents per 100 grams
mg/L - milligrams per liter
MNX hexahydro 1 3 5 trinitroso 1 3 5 triazineMNX - hexahydro-1,3,5-trinitroso-1,3,5-triazine
MS/cm - milliSiemens per centimeter
MV - milliVolt
NA - Not Analyzed
ND - Not Detected
NTU - nephelometric turbidity units
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
TV - threshold value
µg/L - microgram per liter
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
1,1,2-TRICHLOROETHANE 1/5 38 J 38 J 0.3 7.72 38.0 16GWT0601 ND
1,1-DICHLOROETHENE 1/5 26 J 26 J 0.3 5.32 26.0 16GWT0601 ND
4-METHYL-2-PENTANONE 1/5 3.5 J 3.5 J 0.5 0.900 3.50 16GWT0601 ND
ACETONE 1/2 1.3 J 1.3 J 10 3.15 1.30 16GWT0101 ND
BENZENE 1/5 0.9 J 0.9 J 0.3 0.300 0.900 16GWT0601 ND
BROMODICHLOROMETHANE 1/5 0.8 J 0.8 J 0.3 0.280 0.800 16GWT0601 ND
CARBON DISULFIDE 1/5 0.8 J 0.8 J 0.3 0.280 0.800 16GWT0601 ND
CARBON TETRACHLORIDE 1/5 15 15 0.3 3.12 15.0 16GW0301 ND
CHLOROFORM 2/5 5.6 12 J 0.3 3.61 8.80 16GWT0601 ND
CIS-1,2-DICHLOROETHENE 3/5 0.4 J 600 0.3 121 201 16GWT0601 ND
TETRACHLOROETHENE 1/5 13 J 13 J 0.3 2.72 13.0 16GWT0601 ND
TOLUENE 1/5 32 J 32 J 0.3 6.52 32.0 16GWT0601 ND
TRANS-1,2-DICHLOROETHENE 1/5 3.1 J 3.1 J 0.3 0.740 3.10 16GWT0601 ND
TRICHLOROETHENE 5/5 1.2 35000 --- 7005 7005 16GWT0601 ND
VINYL CHLORIDE 2/5 0.3 J 65 J 0.3 13.2 32.7 16GWT0601 ND
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 1/4 0.11 0.11 0.05 0.0463 0.110 16GWT0601 ND
ACENAPHTHENE 1/4 0.07 J 0.07 J 0.05 0.0363 0.0700 16GWT0601 ND
BENZO(B)FLUORANTHENE 1/4 0.09 J 0.09 J 0.05 0.0413 0.0900 16GWT0601 ND
CHRYSENE 1/4 0.1 J 0.1 J 0.05 0.0438 0.100 16GWT0601 ND
DIETHYL PHTHALATE 1/5 1 J 1 J 1 0.600 1.00 16GWT0601 ND
FLUORANTHENE 1/4 0.11 0.11 0.05 0.0463 0.110 16GWT0601 ND
FLUORENE 1/4 0.1 J 0.1 J 0.05 0.0438 0.100 16GWT0601 ND
PHENANTHRENE 1/4 0.54 0.54 0.05 0.154 0.540 16GWT0601 ND
PYRENE 1/4 0.2 0.2 0.05 0.0688 0.200 16GWT0601 ND
PYRIDINE 1/5 9 9 1 2.20 9.00 16GWT0602 ND
Energetics  (µg/L)
2-AMINO-4,6-DINITROTOLUENE 1/4 0.48 J 0.48 J 0.34 - 0.55 0.279 0.480 16GW0301 ND
4-AMINO-2,6-DINITROTOLUENE 1/4 0.86 J 0.86 J 0.34 - 0.55 0.374 0.860 16GW0301 ND
HMX 2/4 5 7 7 8 0 34 - 0 385 3 47 6 75 16GWT0401 ND

Minimum 
Concentration

Maximum 
Concentration

HMX 2/4 5.7 7.8 0.34 - 0.385 3.47 6.75 16GWT0401 ND
RDX 4/4 0.79 77 --- 33.4 33.4 16GWT0401 ND
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Total Metals  (µg/L)
ALUMINUM 4/4 168 1050 --- 623 623 16GW0301, 16GWT0401 85.6 
ARSENIC 2/4 0.81 J 4.5 J 0.1 - 0.41 1.39 2.66 16GWT0601 0.66 J
BARIUM 4/4 13.5 J 107 J --- 56.5 56.5 16GWT0201 17.8 J - 21.6 J
CALCIUM 4/4 22600 J 96800 J --- 53875 53875 16GWT0601 97300 J - 212000 J
CHROMIUM 2/4 0.68 J 0.93 J 0.44 - 0.56 0.528 0.805 16GWT0601 ND
COBALT 4/4 2 J 15.1 J --- 7.03 7.03 16GW0301 9.2 J - 18.7 J
COPPER 4/4 0.82 J 4.9 J --- 2.98 2.98 16GWT0601 0.87 J
IRON 4/4 171 J 5850 J --- 1822 1822 16GWT0201 287 J - 13700 J
LITHIUM 3/4 8.5 J 33.2 J 0.72 16.0 21.2 16GW0301 32.7 J - 33.6 J
MAGNESIUM 4/4 8270 J 19700 J --- 13218 13218 16GWT0601 6240 J - 35200 J
MANGANESE 4/4 353 J 2590 J --- 1346 1346 16GWT0201 864 J - 2440 J
NICKEL 4/4 1.5 J 43.1 J --- 18.5 18.5 16GW0301 27 J - 36.7 J
POTASSIUM 4/4 1360 J 11900 J --- 4360 4360 16GWT0601 738 J - 2640 J
SELENIUM 1/4 1.2 J 1.2 J 0.2 - 0.43 0.424 1.20 16GWT0601 ND
SODIUM 4/4 7190 J 37100 J --- 22348 22348 16GWT0601 17900 J - 20200 J
STRONTIUM 4/4 186 J 387 J --- 276 276 16GWT0201 88.4 J - 98.4 J
TITANIUM 4/4 1 J 8.4 J --- 4.43 4.43 16GWT0401 3 J - 3.8 J
VANADIUM 2/4 0.51 J 0.8 J 0.05 - 0.36 0.379 0.655 16GWT0601 ND
ZINC 4/4 6.2 J 69.5 J --- 30.9 30.9 16GW0301 15.8 J - 50 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN - METER 6/6 480 6940 --- 3298 3298 16GWT0602 0.64  - 6.3 
OXIDATION REDUCTION POTENTIAL  (MV) 6/6 -117.1 154.2 --- 11.1 11.1 16GW0301 -46.1  - 124 
PH  (S.U.) 6/6 5.84 7.7 --- 6.60 6.60 16GWT0601 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 6/6 0.225 1.061 --- 0.608 0.608 16GWT0101 0.496  - 1.75 
TEMPERATURE  (C ) 6/6 11.51 15 --- 13.4 13.4 16GWT0601 11.8  - 17.24 
TURBIDITY  (NTU) 6/6 2.8 999 > --- 178 178 16GWT0101 0  - 2.2 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 4/4 20 570 --- 288 288 16GWT0601 0.04 
NITRITE/NITRATE-N 4/4 30 600 --- 418 418 16GWT0401 ND

Notes:
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligrams per liter
MS/cm - milliSiemen per centimeter
MV - milliVolt
ND - Not Detected
NTU - nephelometric turbidity units
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
µg/L - microgram per liter
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
1,1,2,2-TETRACHLOROETHANE 1/9 1.6 J 1.6 J 0.3 - 30 1.96 1.60 16GWT0603 ND
1,1,2-TRICHLOROETHANE 3/9 32 220 J 0.3 37.1 111 16GWT0603 ND
1,1-DICHLOROETHENE 2/9 5.3 120 0.3 - 30 15.7 62.7 16GWT0603 ND
2-HEXANONE 1/9 16 J 16 J 0.5 - 50 4.75 16.0 16GWT0603 ND
4-METHYL-2-PENTANONE 1/9 7.1 7.1 0.5 - 50 3.76 7.10 16GWT0603 ND
ACETONE 2/6 0.5 J 18 J 0.5 3.25 9.25 16GWT0603 ND
BENZENE 2/9 1.1 3.3 0.3 - 30 2.26 2.20 16GWT0603 ND
CARBON DISULFIDE 1/9 4.3 4.3 0.3 - 30 2.26 4.30 16GWT0603 ND
CARBON TETRACHLORIDE 2/9 0.8 J 11 0.3 - 30 3.08 5.90 16GW0302 ND
CHLOROFORM 5/9 0.9 J 10 0.3 - 30 4.04 4.18 16GWT0603 ND
CIS-1,2-DICHLOROETHENE 8/9 0.2 J 4200 0.3 526 592 16GWT0603 ND
ETHANE 4/4 0.013 7.7 --- 2.12 2.12 16GWT0603 0.062 
ETHENE 4/4 0.027 65 --- 16.5 16.5 16GWT0603 0.018 
ETHYLBENZENE 1/9 2.6 2.6 0.3 - 30 2.07 2.60 16GWT0603 ND
METHANE 4/4 0.032 280 --- 75.0 75.0 16GWT0603 15 
METHYLENE CHLORIDE 1/9 59 J 59 J 0.3 6.69 59.0 16GWT1301 ND
TETRACHLOROETHENE 2/9 1.4 160 0.3 - 30 19.7 80.7 16GWT0603 ND
TOLUENE 1/9 270 J 270 J 0.3 - 30 31.8 270 16GWT0603 ND
TOTAL XYLENES 1/9 3.5 3.5 0.3 - 30 2.17 3.50 16GWT0603 ND
TRANS-1,2-DICHLOROETHENE 2/9 4.1 22 0.3 - 30 4.67 13.1 16GWT0603 ND
TRICHLOROETHENE 9/9 1.9 250000 --- 35917 35917 16GWT0603 ND
VINYL CHLORIDE 2/9 2.1 340 J 0.3 - 30 39.8 171 16GWT0603 ND
Energetics  (µg/L)
2,4-DIAMINO-6-NITROTOLUENE 1/8 0.27 J 0.27 J 0.25 - 0.287 0.151 0.270 16GWT0603 ND
2-AMINO-4,6-DINITROTOLUENE 4/8 0.31 J 4.2 J 0.26 - 0.287 0.768 1.40 16GWT0603 ND
4-AMINO-2,6-DINITROTOLUENE 4/8 0.69 J 1.5 0.26 - 0.287 0.604 1.07 16GWT0603 ND
DNX 1/8 0.63 J 0.63 J 0.25 - 0.287 0.195 0.630 16GWT0402 ND
HMX 6/8 0.27 J 21 0.26 - 0.275 5.90 7.82 16GWT0402 ND
MNX 4/8 0.5 J 4.1 0.25 - 0.275 0.881 1.63 16GWT0402 ND
RDX 7/8 1 8 200 0 26 56 1 64 1 16GWT0402 ND

Miniimum 
Concentration

Maximum 
Concentration

RDX 7/8 1.8 200 0.26 56.1 64.1 16GWT0402 ND
Total Metals  (µg/L)
ALUMINUM 7/8 187 J 5810 J 29.1 1564 1786 16GWT1001 85.6 
ARSENIC 2/8 1.2 J 1.5 J 0.1 - 1.9 0.685 1.35 16GWT0603 0.66 J
BARIUM 8/8 13.4 J 88.3 J --- 47.5 47.5 16GWT0202 17.8 J - 21.6 J
BERYLLIUM 1/8 1.9 J 1.9 J 0.07 - 1.3 0.483 1.90 16GWT1001 ND
CALCIUM 8/8 32600 J 101000 J --- 58925 58925 16GWT0603 97300 J - 212000 J
CHROMIUM 2/8 3.5 J 5.5 J 0.3 - 1.3 1.32 4.50 16GWT1301 ND
COBALT 8/8 7 J 131 J --- 47.7 47.7 16GWT1001 9.2 J - 18.7 J
COPPER 3/8 5.8 J 12.4 J 0.56 - 1.2 3.48 8.50 16GWT1001 0.87 J
IRON 8/8 1240 J 50200 J --- 14439 14439 16GWT1001 287 J - 13700 J
LEAD 3/8 2.6 J 6.6 J 0.24 - 0.55 1.81 4.53 16GWT1001 ND
MAGNESIUM 8/8 9120 J 78800 J --- 28715 28715 16GWT1001 6240 J - 35200 J
MANGANESE 8/8 962 J 24600 J --- 6332 6332 16GWT1001 864 J - 2440 J
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Miniimum 

Concentration
Maximum 

Concentration
Total Metals  (µg/L) (Continued)
NICKEL 8/8 3.3 J 219 J --- 104 104 16GWT1001 27 J - 36.7 J
POTASSIUM 8/8 1530 J 8440 J --- 4418 4418 16GWT0603 738 J - 2640 J
SODIUM 8/8 6770 J 149000 J --- 38671 38671 16GWT0603 17900 J - 20200 J
TITANIUM 3/8 2.6 J 35 J 0.45 - 4.5 7.38 18.3 16GWT0603 3 J - 3.8 J
VANADIUM 2/8 2.2 J 4.1 J 0.07 - 0.3 0.847 3.15 16GWT1301 ND
ZINC 8/8 17.5 J 443 J --- 131 131 16GWT1001 15.8 J - 50 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/1 342 J 342 J --- 342 342 16GWT1301-F NA
BARIUM, FILTERED 1/1 56.6 J 56.6 J --- 56.6 56.6 16GWT1301-F NA
CALCIUM, FILTERED 1/1 38800 J 38800 J --- 38800 38800 16GWT1301-F NA
COBALT, FILTERED 1/1 58.5 J 58.5 J --- 58.5 58.5 16GWT1301-F NA
COPPER, FILTERED 1/1 5.4 J 5.4 J --- 5.40 5.40 16GWT1301-F NA
IRON, FILTERED 1/1 5230 J 5230 J --- 5230 5230 16GWT1301-F NA
MAGNESIUM, FILTERED 1/1 11800 J 11800 J --- 11800 11800 16GWT1301-F NA
MANGANESE, FILTERED 1/1 3600 J 3600 J --- 3600 3600 16GWT1301-F NA
NICKEL, FILTERED 1/1 193 J 193 J --- 193 193 16GWT1301-F NA
POTASSIUM, FILTERED 1/1 7280 J 7280 J --- 7280 7280 16GWT1301-F NA
SODIUM, FILTERED 1/1 18500 J 18500 J --- 18500 18500 16GWT1301-F NA
ZINC, FILTERED 1/1 244 J 244 J --- 244 244 16GWT1301-F NA
Field Parameters  (mg/L)
ALKALINITY 2/5 75 200 10 58.0 138 16GWT0603 300 
CARBON DIOXIDE 5/5 19 280 --- 122 122 16GWT1001 105 
DISSOLVED OXYGEN 5/5 0.35 6 --- 2.17 2.17 16GWT1301 0.12  - 0.2 
DISSOLVED OXYGEN - METER 9/9 0.63 7.27 --- 2.05 2.05 16GWT1301 0.64  - 6.3 
HYDROGEN SULFIDE (H2S) 5/5 0 0 --- --- --- --- 0 
IRON(+2) 5/5 0.03 5.19 --- 2.47 2.47 16GWT0402 3.3 >
MANGANESE(+2) 5/5 1 22 > --- 6.60 6.60 16GWT1001 1.5 
NITRITE-N 5/5 0.002 0.016 --- 0.00740 0.00740 16GWT0603 0.003 
OXIDATION REDUCTION POTENTIAL  (MV) 9/9 111.5 350 --- 242 242 16GW0302 -46.1  - 124 
PH (S U ) 9/9 3 72 6 49 --- 5 22 5 22 16GWT0603 5 75 - 6 69PH  (S.U.) 9/9 3.72 6.49 --- 5.22 5.22 16GWT0603 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 9/9 0.355 2.322 --- 0.848 0.848 16GWT0102 0.496  - 1.75 
SULFIDE 5/5 0 0.07 --- 0.0240 0.0240 16GWT0603 0 
TEMPERATURE  (C ) 9/9 11.63 21.88 --- 15.4 15.4 16GWT1301 11.8  - 17.24 
TURBIDITY  (NTU) 9/9 1.06 85.7 --- 13.6 13.6 16GWT0102 0  - 2.2 



TABLE 3-22

SUMMARY OF DESCRIPTIVE STATISTICS
UPPER AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 3

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Miniimum 

Concentration
Maximum 

Concentration
Miscellaneous Parameters  (mg/L)
CHLORIDE 6/8 5 120 14 - 17 36.1 45.5 16GWT1701 14 
NITRITE/NITRATE-N 4/8 0.19 J 0.7 0.025 - 0.05 0.217 0.413 16GW0302 ND
SULFATE 6/8 40 980 J 180 - 210 266 322 16GWT1001 270 
TOTAL ORGANIC CARBON 1/1 1.4 1.4 --- 1.40 1.40 16GWT0402 1.7 

Notes:
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
DNX - hexahydro-1,3-dinitroso-5-dinitro-1,3,5-triazine
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter
MNX - hexahydro-1,3,5-trinitroso-1,3,5-triazine
MS/cm - milliSiemen per centimeter
MV - milliVolt
NA -Not Analyzed
ND - Not Detected
NTU - nephelometric turbidity unit
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
TV - threshold value
µg/L -microgram per liter



TABLE 3-23

SUMMARY OF DESCRIPTIVE STATISTICS
UPPER AQUIFER GROUNDWATER SAMPLES ROUND 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
1,1,2,2-TETRACHLOROETHANE 1/9 2.1 2.1 0.3 - 60 3.68 2.10 16GWT0604 ND
1,1,2-TRICHLOROETHANE 3/9 2.1 190 0.3 - 60 29.1 77.0 16GWT0604 ND
1,1-DICHLOROETHENE 3/9 1.4 160 0.3 - 60 21.8 55.3 16GWT0604 ND
1,2,3-TRICHLOROPROPANE 1/9 0.6 J 0.6 J 0.3 - 60 3.52 0.600 16GWT0604 ND
1,2-DICHLOROETHANE 2/9 0.6 J 2.3 0.3 - 60 3.76 1.45 16GWT0604 ND
2-HEXANONE 1/9 1.4 J 1.4 J 0.5 - 100 5.91 1.40 16GWT0604 ND
4-METHYL-2-PENTANONE 1/9 27 27 0.5 - 100 8.75 27.0 16GWT0604 ND
BENZENE 2/9 1.1 3.5 0.3 - 60 3.94 2.30 16GWT0604 ND
CARBON DISULFIDE 1/9 3.04 3.04 0.3 - 60 3.79 3.04 16GWT0604 ND
CARBON TETRACHLORIDE 1/9 14 14 0.3 - 60 5.01 14.0 16GW0303 ND
CHLOROFORM 5/9 0.8 J 15 0.3 - 60 6.24 5.14 16GWT0604 ND
CIS-1,2-DICHLOROETHENE 5/9 0.6 J 4100 0.3 518 932 16GWT0604 ND
ETHYLBENZENE 2/9 1.6 3.9 0.3 - 60 4.04 2.75 16GWT0604 ND
TETRACHLOROETHENE 2/9 7.2 150 0.3 - 60 20.9 78.6 16GWT0604 ND
TOLUENE 2/9 2.8 310 J 0.3 - 60 38.2 156 16GWT0604 ND
TOTAL XYLENES 2/9 2.8 6.5 0.3 - 60 4.47 4.65 16GWT0604 ND
TRANS-1,2-DICHLOROETHENE 3/9 1 20 0.3 - 60 5.96 7.63 16GWT0604 ND
TRICHLOROETHENE 9/9 1.9 330000 --- 42013 42013 16GWT0604 ND
VINYL CHLORIDE 3/9 0.7 J 390 J 0.3 - 60 46.9 131 16GWT0604 ND
Energetics  (µg/L)
1,3,5-TRINITROBENZENE 1/9 1.8 1.8 0.242 - 0.275 0.318 1.80 16GWT0604 ND
2,4,6-TRINITROTOLUENE 1/9 4.8 4.8 0.242 - 0.275 0.652 4.80 16GWT0604 ND
2,4-DINITROTOLUENE 1/9 0.8 0.8 0.242 - 0.275 0.207 0.800 16GWT0604 ND
2-AMINO-4,6-DINITROTOLUENE 2/9 0.89 29 J 0.26 - 0.275 3.43 14.9 16GWT0604 ND
3-NITROTOLUENE 2/9 1.5 J 2.1 J 0.242 - 0.275 0.502 1.80 16GWT1002 ND
4-AMINO-2,6-DINITROTOLUENE 3/9 0.56 14 0.26 - 0.275 1.82 5.19 16GWT0604 ND
HMX 5/9 0.93 J 8.6 0.26 - 0.275 3.27 5.79 16GWT0403 ND
RDX 7/9 1.1 79 0.26 - 0.275 29.9 38.4 16GWT0902 ND
Field Parameters  (mg/L)
DISSOLVED OXYGEN 9/9 0 08 5 43 --- 1 04 1 04 16GWT0103 0 12 - 0 2

Minimum 
Concentration

Maximum 
Concentration

DISSOLVED OXYGEN 9/9 0.08 5.43 --- 1.04 1.04 16GWT0103 0.12  - 0.2 
OXIDATION REDUCTION POTENTIAL  (MV) 9/9 54 541 --- 302 302 16GWT1302 -46.1  - 124 
PH  (S.U.) 9/9 3.21 6.03 --- 5.04 5.04 16GWT0203 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 9/9 0.232 2.5 --- 0.906 0.906 16GWT0103 0.496  - 1.75 
TEMPERATURE  (C ) 9/9 16.75 20.46 --- 18.7 18.7 16GWT0203 11.8  - 17.24 
TURBIDITY  (NTU) 9/9 2.32 105 --- 25.5 25.5 16GWT1302 0  - 2.2 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV - threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine MV - milliVolt RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
mg/L - milligram per liter ND - Not Detected S.U. - standard unit
MS/cm - milliSiemens per centimeter NTU - nephelometric turbidity unit TV - threshold value

µg/L - microgram per liter
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SUMMARY OF DESCRIPTIVE STATISTICS
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
CARBON DISULFIDE 1/19 0.3 J 0.3 J 0.3 0.158 0.300 16GWT1601 ND
CIS-1,2-DICHLOROETHENE 2/19 0.3 J 0.3 J 0.3 0.166 0.300 16GW0401, 16GWT1601 ND
ETHANE 2/2 0.032 0.37 J --- 0.201 0.201 16GWT1201 0.062 
ETHENE 2/2 0.0093 0.031 J --- 0.0202 0.0202 16GWT1201 0.018 
METHANE 2/2 0.86 11 --- 5.93 5.93 16GWT1201 15 
TETRACHLOROETHENE 1/19 0.3 J 0.3 J 0.3 0.158 0.300 16GWT1601 ND
TRICHLOROETHENE 9/19 0.5 J 340 0.3 28.3 59.5 16GWT1602 ND
Energetics  (µg/L)
2-NITROTOLUENE 1/19 1 1 0.165 - 0.65 0.199 1.00 16GWT1602 ND
HMX 6/19 0.39 1.3 J 0.25 - 0.65 0.381 0.858 16GWT1201 ND
RDX 6/19 0.66 4.8 0.25 - 0.6 0.837 2.31 16GW0501 ND
Total Metals  (µg/L)
ALUMINUM 12/13 19.2 J 53900 J 26.4 10578 11458 16GWT1601 85.6 
ARSENIC 12/13 1.1 J 32.1 J 1.5 7.62 8.19 16GW0102 0.66 J
BARIUM 13/13 5 J 286 J --- 48.4 48.4 16GWT1601 17.8 J - 21.6 J
BERYLLIUM 6/13 2 J 8.3 J 0.16 - 2.7 2.53 4.87 16GWT1601 ND
CADMIUM 4/13 0.83 J 4 J 0.05 - 1.4 0.818 2.16 16GWT1601 ND
CALCIUM 12/13 39500 J 194000 J 106000 82123 84550 16GW0101 97300 J - 212000 J
CHROMIUM 3/13 12.4 J 73.6 J 0.27 - 0.68 8.09 34.2 16GWT1601 ND
COBALT 13/13 32 J 563 J --- 147 147 16GWT1602 9.2 J - 18.7 J
COPPER 6/13 1.4 J 51.5 J 0.06 - 0.32 8.29 17.9 16GWT1602 0.87 J
IRON 13/13 2190 J 83900 J --- 34097 34097 16GW0102 287 J - 13700 J
LEAD 7/13 0.89 J 54.8 J 0.03 - 0.7 8.54 15.7 16GWT1601 ND
LITHIUM 5/5 92.7 J 328 J --- 190 190 16GW0101 32.7 J - 33.6 J
MAGNESIUM 13/13 25000 J 133000 J --- 50831 50831 16GWT1601 6240 J - 35200 J
MANGANESE 13/13 2450 J 29300 J --- 9178 9178 16GW0101 864 J - 2440 J
NICKEL 13/13 86.3 J 808 J --- 278 278 16GWT1602 27 J - 36.7 J
POTASSIUM 13/13 2970 J 19300 J --- 6614 6614 16GWT1601 738 J - 2640 J
SELENIUM 2/13 2.8 J 5.2 J 0.04 - 0.9 0.700 4.00 16GWT1601 ND
SODIUM 13/13 10400 J 107000 J 30538 30538 16GWT1601 17900 J 20200 J

Minimum 
Concentration

Maximum 
Concentration

SODIUM 13/13 10400 J 107000 J --- 30538 30538 16GWT1601 17900 J - 20200 J
STRONTIUM 5/5 106 J 279 J --- 188 188 16GW0501 88.4 J - 98.4 J
TIN 2/13 1.8 J 2.5 J 0.03 - 0.58 0.395 2.15 16GWT1601 ND
TITANIUM 7/12 1.2 J 134 J 0.07 - 1.5 20.2 34.3 16GWT1601 3 J - 3.8 J
VANADIUM 8/13 0.6 J 64.8 J 0.05 - 1.7 7.69 12.3 16GWT1601 ND
ZINC 13/13 86.1 J 791 J --- 297 297 16GWT1601 15.8 J - 50 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/2 2460 J 2460 J 33 1238 2460 16GWT1601-F NA
ARSENIC, FILTERED 1/2 4.6 J 4.6 J 1.2 2.60 4.60 16GWT1601-F NA
BARIUM, FILTERED 2/2 12.9 J 17 J --- 15.0 15.0 16GWT1601-F NA
BERYLLIUM, FILTERED 1/2 3.8 J 3.8 J 0.17 1.94 3.80 16GWT1601-F NA
CADMIUM, FILTERED 1/2 3 J 3 J 0.04 1.51 3.00 16GWT1601-F NA
CALCIUM, FILTERED 2/2 38900 J 158000 J --- 98450 98450 16GWT1601-F NA
COBALT, FILTERED 2/2 36.9 J 522 J --- 279 279 16GWT1601-F NA
COPPER, FILTERED 1/2 20 J 20 J 0.49 10.1 20.0 16GWT1601-F NA
IRON, FILTERED 1/2 43200 J 43200 J 1140 21885 43200 16GWT0302-F NA
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SUMMARY OF DESCRIPTIVE STATISTICS
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L) (Continued)
LEAD, FILTERED 1/2 6.2 J 6.2 J 0.15 3.14 6.20 16GWT1601-F NA
MAGNESIUM, FILTERED 2/2 27200 J 131000 J --- 79100 79100 16GWT1601-F NA
MANGANESE, FILTERED 2/2 4030 J 16700 J --- 10365 10365 16GWT1601-F NA
NICKEL, FILTERED 2/2 80.6 J 622 J --- 351 351 16GWT1601-F NA
POTASSIUM, FILTERED 2/2 3920 J 16500 J --- 10210 10210 16GWT1601-F NA
SELENIUM, FILTERED 1/2 3.1 J 3.1 J 0.05 1.56 3.10 16GWT1601-F NA
SODIUM, FILTERED 2/2 29000 J 105000 J --- 67000 67000 16GWT1601-F NA
TITANIUM, FILTERED 1/2 2.4 J 2.4 J 2.3 1.78 2.40 16GWT1601-F NA
ZINC, FILTERED 2/2 67 J 596 J --- 332 332 16GWT1601-F NA
Field Parameters  (mg/L)
CARBON DIOXIDE 2/2 150 260 --- 205 205 16GWT1201 105 
DISSOLVED OXYGEN 7/7 0.06 54.72 --- 12.0 12.0 16GW0103 0.12  - 0.2 
DISSOLVED OXYGEN - METER 12/12 0.2 5.24 --- 1.02 1.02 16GWT1601 0.64  - 6.3 
HYDROGEN SULFIDE (H2S) 2/2 0 0 --- --- --- 16GW0502, 16GWT1201 0 
IRON(+2) 2/2 2.91 3.3 > --- 3.11 3.11 16GWT1201 3.3 >
MANGANESE(+2) 2/2 2.7 9.4 --- 6.05 6.05 16GWT1201 1.5 
NITRITE-N 2/2 0 0.005 --- 0.00250 0.00250 16GW0502 0.003 
OXIDATION REDUCTION POTENTIAL  (MV) 19/19 -130 328.7 --- 151 151 16GW0402 -46.1  - 124 
PH  (S.U.) 19/19 3.65 6.4 --- 4.94 4.94 16GW0101 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 19/19 0.536 2.785 --- 1.04 1.04 16GWT1202 0.496  - 1.75 
SULFIDE 2/2 0.01 0.1 --- 0.0550 0.0550 16GW0502 0 
TEMPERATURE  (C ) 19/19 12.26 20.33 --- 15.2 15.2 16GWT1602 11.8  - 17.24 
TURBIDITY  (NTU) 19/19 0 1000 > --- 112 112 16GWT1601, 16GWT1602 0  - 2.2 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 5/5 0.03 0.41 --- 0.234 0.234 16GW0101 0.04 
CHLORIDE 4/6 7 12 2 - 15 7.25 8.75 16GW0402 14 
NITRITE/NITRATE-N 1/11 0.07 0.07 0.02 - 0.05 0.0189 0.0700 16GW0102 ND
SULFATE 6/6 260 J 860 --- 428 428 16GW0102 270 

Notes:Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligrams per liter
MS/m - milliSiemen per centimeter
MV - milliVolt
NA - Not Analyzed
ND - Not Detected
NTU - nephelometric turbidity unit
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
TV - threshold value
µg/L - microgram per liter



TABLE 3-25

SUMMARY OF DESCRIPTIVE STATISTICS
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUND 1

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
CIS-1,2-DICHLOROETHENE 1/5 0.3 J 0.3 J 0.3 0.180 0.300 16GW0401 ND
TRICHLOROETHENE 3/5 0.5 J 2 0.3 0.660 1.00 16GW0101 ND
Energetics  (µg/L)
HMX 2/5 0.39 1.2 J 0.375 - 0.65 0.471 0.795 16GW0501 ND
RDX 2/5 1.7 4.8 0.355 - 0.6 1.44 3.25 16GW0501 ND
Total Metals  (µg/L)
ALUMINUM 5/5 19.2 J 9680 --- 4178 4178 16GW0401 85.6 
ARSENIC 5/5 1.5 J 3.5 J --- 2.18 2.18 16GWT0501 0.66 J
BARIUM 5/5 5 J 18.1 J --- 11.7 11.7 16GWT0301 17.8 J - 21.6 J
BERYLLIUM 2/5 2 J 4.7 J 0.16 - 1.1 1.49 3.35 16GWT0501 ND
CADMIUM 2/5 0.83 J 1.1 J 0.05 - 0.21 0.432 0.965 16GW0501 ND
CALCIUM 5/5 39500 J 194000 J --- 86040 86040 16GW0101 97300 J - 212000 J
COBALT 5/5 34.4 J 154 J --- 74.6 74.6 16GW0101 9.2 J - 18.7 J
COPPER 2/5 1.4 J 2.1 J 0.06 - 0.12 0.729 1.75 16GWT0301 0.87 J
IRON 5/5 2190 J 52700 J --- 25772 25772 16GW0101 287 J - 13700 J
LEAD 3/5 0.89 J 1.8 J 0.03 - 0.43 0.804 1.26 16GWT0501 ND
LITHIUM 5/5 92.7 J 328 J --- 190 190 16GW0101 32.7 J - 33.6 J
MAGNESIUM 5/5 25000 J 84500 J --- 39260 39260 16GW0101 6240 J - 35200 J
MANGANESE 5/5 2550 J 29300 J --- 9200 9200 16GW0101 864 J - 2440 J
NICKEL 5/5 93.4 J 304 J --- 183 183 16GWT0501 27 J - 36.7 J
POTASSIUM 5/5 3240 J 9390 J --- 4848 4848 16GW0101 738 J - 2640 J
SODIUM 5/5 13400 J 26700 J --- 18760 18760 16GWT0301 17900 J - 20200 J
STRONTIUM 5/5 106 J 279 J --- 188 188 16GW0501 88.4 J - 98.4 J
TITANIUM 5/5 1.2 J 3.2 J --- 2.26 2.26 16GWT0501 3 J - 3.8 J
VANADIUM 3/5 0.6 J 0.86 J 0.05 - 0.14 0.431 0.687 16GW0401 ND
ZINC 5/5 108 J 329 J --- 212 212 16GWT0501 15.8 J - 50 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN - METER 5/5 0.2 0.9 --- 0.470 0.470 16GW0501 0.64  - 6.3 
OXIDATION REDUCTION POTENTIAL  (MV) 5/5 -130 207.4 --- 89.9 89.9 16GW0401 -46.1  - 124 
PH (S U ) 5/5 3 68 6 4 --- 4 82 4 82 16GW0101 5 75 - 6 69

Minimum 
Concentration

Maximum 
Concentration

PH  (S.U.) 5/5 3.68 6.4 --- 4.82 4.82 16GW0101 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 5/5 0.607 1.606 --- 0.848 0.848 16GW0101 0.496  - 1.75 
TEMPERATURE  (C ) 5/5 12.26 14.47 --- 13.4 13.4 16GWT0501 11.8  - 17.24 
TURBIDITY  (NTU) 5/5 0 10 --- 3.47 3.47 16GWT0301 0  - 2.2 
Miscellaneous Parameters  (mg/L)
AMMONIA-N 5/5 0.03 0.41 --- 0.234 0.234 16GW0101 0.04 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
MS/cm - milliSiemen per centimeter S.U. - standard unit
MV - milliVolt TV - threshold value
ND - Not Detected µg/L - microgram per liter
NTU - nephelometric turbidity unit
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SUMMARY OF DESCRIPTIVE STATISTICS
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
CARBON DISULFIDE 1/7 0.3 J 0.3 J 0.3 0.171 0.300 16GWT1601 ND
CIS-1,2-DICHLOROETHENE 1/7 0.3 J 0.3 J 0.3 0.171 0.300 16GWT1601 ND
ETHANE 2/2 0.032 0.37 J --- 0.201 0.201 16GWT1201 0.062 
ETHENE 2/2 0.0093 0.031 J --- 0.0202 0.0202 16GWT1201 0.018 
METHANE 2/2 0.86 11 --- 5.93 5.93 16GWT1201 15 
TETRACHLOROETHENE 1/7 0.3 J 0.3 J 0.3 0.171 0.300 16GWT1601 ND
TRICHLOROETHENE 4/7 0.5 J 190 0.3 27.5 48.0 16GWT1601 ND
Energetics  (µg/L)
HMX 3/7 0.45 J 1.3 J 0.253 - 0.263 0.439 0.853 16GWT1201 ND
RDX 2/7 1.8 1.9 0.253 - 0.269 0.621 1.85 16GW0402 ND
Total Metals  (µg/L)
ALUMINUM 6/7 4730 J 53900 J 26.4 15795 18425 16GWT1601 85.6 
ARSENIC 6/7 1.1 J 32.1 J 1.5 10.0 11.6 16GW0102 0.66 J
BARIUM 7/7 6 J 286 J --- 67.9 67.9 16GWT1601 17.8 J - 21.6 J
BERYLLIUM 3/7 3.5 J 8.3 J 0.66 - 2.7 2.75 5.47 16GWT1601 ND
CADMIUM 1/7 4 J 4 J 0.05 - 1.4 0.826 4.00 16GWT1601 ND
CALCIUM 6/7 45600 J 168000 J 106000 71629 74733 16GWT1601 97300 J - 212000 J
CHROMIUM 2/7 16.7 J 73.6 J 0.38 - 0.68 13.1 45.2 16GWT1601 ND
COBALT 7/7 32 J 530 J --- 139 139 16GWT1601 9.2 J - 18.7 J
COPPER 3/7 2.8 J 43.3 J 0.07 - 0.32 7.51 17.4 16GWT1601 0.87 J
IRON 7/7 2820 J 83900 J --- 42314 42314 16GW0102 287 J - 13700 J
LEAD 3/7 2.4 J 54.8 J 0.12 - 0.7 10.5 24.2 16GWT1601 ND
MAGNESIUM 7/7 25000 J 133000 J --- 49214 49214 16GWT1601 6240 J - 35200 J
MANGANESE 7/7 2450 J 17900 J --- 8130 8130 16GWT1601 864 J - 2440 J
NICKEL 7/7 86.3 J 714 J --- 269 269 16GWT1601 27 J - 36.7 J
POTASSIUM 7/7 2970 J 19300 J --- 6691 6691 16GWT1601 738 J - 2640 J
SELENIUM 1/7 5.2 J 5.2 J 0.04 - 0.9 0.854 5.20 16GWT1601 ND
SODIUM 7/7 10400 J 107000 J --- 30200 30200 16GWT1601 17900 J - 20200 J
TIN 1/7 2.5 J 2.5 J 0.1 - 0.58 0.461 2.50 16GWT1601 ND
TITANIUM 2/7 95 1 J 134 J 0 07 - 1 5 33 0 115 16GWT1601 3 J - 3 8 J

Miniimum 
Concentration

Maximum 
Concentration

TITANIUM 2/7 95.1 J 134 J 0.07 - 1.5 33.0 115 16GWT1601 3 J - 3.8 J
VANADIUM 4/7 0.65 J 64.8 J 0.21 - 1.7 11.9 20.5 16GWT1601 ND
ZINC 7/7 86.1 J 791 J --- 306 306 16GWT1601 15.8 J - 50 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/2 2460 J 2460 J 33 1238 2460 16GWT1601-F NA
ARSENIC, FILTERED 1/2 4.6 J 4.6 J 1.2 2.60 4.60 16GWT1601-F NA
BARIUM, FILTERED 2/2 12.9 J 17 J --- 15.0 15.0 16GWT1601-F NA
BERYLLIUM, FILTERED 1/2 3.8 J 3.8 J 0.17 1.94 3.80 16GWT1601-F NA
CADMIUM, FILTERED 1/2 3 J 3 J 0.04 1.51 3.00 16GWT1601-F NA
CALCIUM, FILTERED 2/2 38900 J 158000 J --- 98450 98450 16GWT1601-F NA
COBALT, FILTERED 2/2 36.9 J 522 J --- 279 279 16GWT1601-F NA
COPPER, FILTERED 1/2 20 J 20 J 0.49 10.1 20.0 16GWT1601-F NA
IRON, FILTERED 1/2 43200 J 43200 J 1140 21885 43200 16GWT0302-F NA
LEAD, FILTERED 1/2 6.2 J 6.2 J 0.15 3.14 6.20 16GWT1601-F NA



TABLE 3-26

SUMMARY OF DESCRIPTIVE STATISTICS
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Miniimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L) (Continued)
MAGNESIUM, FILTERED 2/2 27200 J 131000 J --- 79100 79100 16GWT1601-F NA
MANGANESE, FILTERED 2/2 4030 J 16700 J --- 10365 10365 16GWT1601-F NA
NICKEL, FILTERED 2/2 80.6 J 622 J --- 351 351 16GWT1601-F NA
POTASSIUM, FILTERED 2/2 3920 J 16500 J --- 10210 10210 16GWT1601-F NA
SELENIUM, FILTERED 1/2 3.1 J 3.1 J 0.05 1.56 3.10 16GWT1601-F NA
SODIUM, FILTERED 2/2 29000 J 105000 J --- 67000 67000 16GWT1601-F NA
TITANIUM, FILTERED 1/2 2.4 J 2.4 J 2.3 1.78 2.40 16GWT1601-F NA
ZINC, FILTERED 2/2 67 J 596 J --- 332 332 16GWT1601-F NA
Field Parameters  (mg/L)
CARBON DIOXIDE 2/2 150 260 --- 205 205 16GWT1201 105 
DISSOLVED OXYGEN 2/2 0.1 0.25 --- 0.175 0.175 16GW0502 0.12  - 0.2 
DISSOLVED OXYGEN - METER 7/7 0.28 5.24 --- 1.42 1.42 16GWT1601 0.64  - 6.3 
HYDROGEN SULFIDE (H2S) 2/2 0 0 --- --- --- 16GW0502, 16GWT1201 0 
IRON(+2) 2/2 2.91 3.3 > --- 3.11 3.11 16GWT1201 3.3 >
MANGANESE(+2) 2/2 2.7 9.4 --- 6.05 6.05 16GWT1201 1.5 
NITRITE-N 2/2 0 0.005 --- 0.00250 0.00250 16GW0502 0.003 
OXIDATION REDUCTION POTENTIAL  (MV) 7/7 -5 328.7 --- 220 220 16GW0402 -46.1  - 124 
PH  (S.U.) 7/7 3.65 6.17 --- 4.82 4.82 16GW0102 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 7/7 0.536 1.86 --- 0.947 0.947 16GWT1601 0.496  - 1.75 
SULFIDE 2/2 0.01 0.1 --- 0.0550 0.0550 16GW0502 0 
TEMPERATURE  (C ) 7/7 12.35 17.61 --- 14.5 14.5 16GWT1601 11.8  - 17.24 
TURBIDITY  (NTU) 7/7 0.13 1000 > --- 152 152 16GWT1601 0  - 2.2 
Miscellaneous Parameters  (mg/L)
CHLORIDE 4/6 7 12 2 - 15 7.25 8.75 16GW0402 14 
NITRITE/NITRATE-N 1/6 0.07 0.07 0.025 - 0.05 0.0263 0.0700 16GW0102 ND
SULFATE 6/6 260 J 860 --- 428 428 16GW0102 270 

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter
MS/cm - milliSiemen per centimeter
NA - Not Analyzed
ND - Not Detected
MV - milliVolt
NTU - nephelometric turbidity unit
QC - quality control
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
TV - threshold value
µg/L - microgram per liter
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SUMMARY OF DESCRIPTIVE STATISTICS
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUND 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
TRICHLOROETHENE 2/7 0.7 J 340 0.3 48.8 170 16GWT1602 ND
Energetics  (µg/L)
2-NITROTOLUENE 1/7 1 1 0.264 - 0.29 0.260 1.00 16GWT1602 ND
HMX 1/7 1 J 1 J 0.25 - 0.29 0.258 1.00 16GW0503 ND
RDX 2/7 0.66 3 0.25 - 0.29 0.620 1.83 16GW0503 ND
Total Metals  (µg/L)
ALUMINUM 1/1 6060 J 6060 J --- 6060 6060 16GWT1602 85.6 
ARSENIC 1/1 17.9 J 17.9 J --- 17.9 17.9 16GWT1602 0.66 J
BARIUM 1/1 95.6 J 95.6 J --- 95.6 95.6 16GWT1602 17.8 J - 21.6 J
BERYLLIUM 1/1 6.1 J 6.1 J --- 6.10 6.10 16GWT1602 ND
CADMIUM 1/1 2.7 J 2.7 J --- 2.70 2.70 16GWT1602 ND
CALCIUM 1/1 136000 J 136000 J --- 136000 136000 16GWT1602 97300 J - 212000 J
CHROMIUM 1/1 12.4 J 12.4 J --- 12.4 12.4 16GWT1602 ND
COBALT 1/1 563 J 563 J --- 563 563 16GWT1602 9.2 J - 18.7 J
COPPER 1/1 51.5 J 51.5 J --- 51.5 51.5 16GWT1602 0.87 J
IRON 1/1 18200 J 18200 J --- 18200 18200 16GWT1602 287 J - 13700 J
LEAD 1/1 33.3 J 33.3 J --- 33.3 33.3 16GWT1602 ND
MAGNESIUM 1/1 120000 J 120000 J --- 120000 120000 16GWT1602 6240 J - 35200 J
MANGANESE 1/1 16400 J 16400 J --- 16400 16400 16GWT1602 864 J - 2440 J
NICKEL 1/1 808 J 808 J --- 808 808 16GWT1602 27 J - 36.7 J
POTASSIUM 1/1 14900 J 14900 J --- 14900 14900 16GWT1602 738 J - 2640 J
SELENIUM 1/1 2.8 J 2.8 J --- 2.80 2.80 16GWT1602 ND
SODIUM 1/1 91800 J 91800 J --- 91800 91800 16GWT1602 17900 J - 20200 J
TIN 1/1 1.8 J 1.8 J --- 1.80 1.80 16GWT1602 ND
VANADIUM 1/1 14.8 14.8 --- 14.8 14.8 16GWT1602 ND
ZINC 1/1 661 J 661 J --- 661 661 16GWT1602 15.8 J - 50 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN 5/5 0.06 54.72 --- 16.7 16.7 16GW0103 0.12  - 0.2 
OXIDATION REDUCTION POTENTIAL  (MV) 7/7 -69.9 259.9 --- 126 126 16GWT0303 -46.1  - 124 
PH (S U ) 7/7 4 1 6 24 5 13 5 13 16GWT1602 5 75 6 69

Minimum 
Concentration

Maximum 
Concentration

PH  (S.U.) 7/7 4.1 6.24 --- 5.13 5.13 16GWT1602 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 7/7 0.62 2.785 --- 1.27 1.27 16GWT1202 0.496  - 1.75 
TEMPERATURE  (C ) 7/7 15.03 20.33 --- 17.2 17.2 16GWT1602 11.8  - 17.24 
TURBIDITY  (NTU) 7/7 4.53 1000 > --- 150 150 16GWT1602 0  - 2.2 

Notes:
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV - threshold value.
C - Celsius NTU - nephelometric turbidity unit
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine ND - Not Detected
mg/L - milligram per liter RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
MS/cm - milliSiemen per centimeter S.U. - standard unit
MV - milliVolt TV - threshold value

µg/L - microgram per liter
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SUMMARY OF DESCRIPTIVE STATISTICS
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
ACETONE 4/10 0.8 J 7.4 J 0.5 1.50 3.38 16GWT2101 ND
BENZENE 1/10 0.7 J 0.7 J 0.3 0.205 0.700 16GWT1501 ND
CHLOROFORM 5/10 0.8 J 16 0.3 3.76 7.36 16GWT1101 ND
ETHANE 2/2 1 5.4 --- 3.20 3.20 16GWT1801 0.062 
ETHENE 2/2 0.14 0.22 --- 0.180 0.180 16GWT1501 0.018 
ETHYLBENZENE 1/10 0.9 J 0.9 J 0.3 0.225 0.900 16GWT2101 ND
METHANE 2/2 4500 5800 --- 5150 5150 16GWT1801 15 
METHYLENE CHLORIDE 1/10 0.6 J 0.6 J 0.3 0.195 0.600 16GWT0801 ND
PROPIONITRILE 1/10 26 J 26 J 20 11.6 26.0 16GWT1501 ND
TOLUENE 1/10 1.3 1.3 0.3 0.265 1.30 16GWT2101 ND
TOTAL XYLENES 1/10 2.2 2.2 0.3 0.355 2.20 16GWT2101 ND
Total Metals  (µg/L)
ALUMINUM 7/8 65.8 J 296000 J 8.35 48418 55334 16GWT0801 85.6 
ANTIMONY 2/8 2.1 J 6.3 J 0.09 - 1.3 1.34 4.20 16GWT1101 ND
ARSENIC 5/8 1.9 J 29.2 J 0.13 - 1.5 6.23 9.78 16GWT0801 0.66 J
BARIUM 8/8 41.7 J 1700 J --- 624 624 16GWT0801 17.8 J - 21.6 J
BERYLLIUM 2/8 4.8 J 15.1 J 0.02 - 0.5 2.58 9.95 16GWT0801 ND
CALCIUM 7/8 6800 J 91800 J 19700 25511 27749 16GWT2101 97300 J - 212000 J
CHROMIUM 5/8 5.1 J 452 J 0.69 - 1.1 72.8 116 16GWT0801 ND
COBALT 7/8 0.3 J 95.7 J 0.71 18.1 20.6 16GWT0801 9.2 J - 18.7 J
COPPER 5/8 2.5 86.1 J 0.24 - 0.47 16.2 25.9 16GWT0801 0.87 J
IRON 6/8 376 241000 J 19.8 - 73.5 36700 48926 16GWT0801 287 J - 13700 J
LEAD 3/8 3 J 127 J 0.069 - 2 20.7 54.7 16GWT0801 ND
MAGNESIUM 8/8 108 J 39000 J --- 13164 13164 16GWT1901 6240 J - 35200 J
MANGANESE 8/8 5.7 3800 J --- 735 735 16GWT0801 864 J - 2440 J
MERCURY 2/8 0.028 J 0.12 J 0.007 - 0.049 0.0305 0.0740 16GWT0801 ND
NICKEL 8/8 1.6 338 J --- 66.6 66.6 16GWT0801 27 J - 36.7 J
POTASSIUM 8/8 1140 J 74400 J --- 16491 16491 16GWT0801 738 J - 2640 J
SELENIUM 3/8 2.1 J 5 J 0.094 - 1.4 1.38 3.30 16GWT0801 ND
SODIUM 8/8 11100 J 231000 J 115988 115988 16GWT2101 17900 J 20200 J

Minimum 
Concentration

Maximum 
Concentration

SODIUM 8/8 11100 J 231000 J --- 115988 115988 16GWT2101 17900 J - 20200 J
TIN 1/8 3.9 J 3.9 J 0.06 - 2.6 0.826 3.90 16GWT0801 ND
TITANIUM 4/4 32.3 J 1020 J --- 329 329 16GWT0801 3 J - 3.8 J
VANADIUM 5/8 4.4 J 410 J 1.14 64.8 103 16GWT0801 ND
ZINC 6/8 6.5 J 454 J 2.7 - 4.8 85.6 114 16GWT0801 15.8 J - 50 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/3 126 J 126 J 65.9 - 85.5 67.2 126 16GWT1801-F NA
ANTIMONY, FILTERED 2/3 1.5 J 8.8 J 1.5 3.68 5.15 16GWT1101-F NA
ARSENIC, FILTERED 1/3 1.3 J 1.3 J 1.3 - 1.5 0.900 1.30 16GWT1801-F NA
BARIUM, FILTERED 3/3 28 J 341 J --- 195 195 16GWT1801-F NA
CALCIUM, FILTERED 3/3 7910 J 10600 J --- 9603 9603 16GWT1101-F NA
CHROMIUM, FILTERED 1/3 0.59 J 0.59 J 0.42 - 0.69 0.382 0.590 16GWT1801-F NA
COBALT, FILTERED 2/3 4.8 J 7.5 J 1.1 4.28 6.15 16GWT1101-F NA
COPPER, FILTERED 1/3 2.8 J 2.8 J 0.72 - 1.5 1.30 2.80 16GWT1501-F NA



TABLE 3-28

SUMMARY OF DESCRIPTIVE STATISTICS
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Minimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L) (Continued)
MAGNESIUM, FILTERED 3/3 2850 J 3500 J --- 3137 3137 16GWT1801-F NA
MANGANESE, FILTERED 3/3 17.7 J 194 J --- 89.9 89.9 16GWT1101-F NA
NICKEL, FILTERED 2/3 4.6 J 5.2 J 1.4 3.50 4.90 16GWT1101-F NA
POTASSIUM, FILTERED 3/3 3410 J 5880 J --- 4650 4650 16GWT1801-F NA
SODIUM, FILTERED 3/3 77500 J 218000 J --- 130933 130933 16GWT1801-F NA
TITANIUM, FILTERED 1/3 1.9 J 1.9 J 0.68 - 0.85 0.888 1.90 16GWT1801-F NA
VANADIUM, FILTERED 1/3 0.53 J 0.53 J 0.31 - 0.59 0.327 0.530 16GWT1801-F NA
ZINC, FILTERED 3/3 1.6 J 48.2 J --- 19.4 19.4 16GWT1101-F NA
Field Parameters  (mg/L)
ALKALINITY 2/2 250 500 --- 375 375 16GWT1801 300 
CARBON DIOXIDE 1/2 18 18 10 11.5 18.0 16GWT1801 105 
DISSOLVED OXYGEN 8/8 0.87 6.91 --- 3.09 3.09 16GWT2001 0.12  - 0.2 
DISSOLVED OXYGEN - METER 4/4 2.13 4.51 --- 3.07 3.07 16GWT1101 0.64  - 6.3 
HYDROGEN SULFIDE (H2S) 1/1 0 0 --- --- --- 16GWT1501 0 
IRON(+2) 2/2 0 0.12 --- 0.0600 0.0600 16GWT1801 3.3 >
MANGANESE(+2) 2/2 0 0.3 --- 0.150 0.150 16GWT1501 1.5 
NITRITE-N 2/2 0.005 0.007 --- 0.00600 0.00600 16GWT1501 0.003 
OXIDATION REDUCTION POTENTIAL  (MV) 10/10 -69 341.9 --- 108 108 16GWT1901 -46.1  - 124 
PH  (S.U.) 10/10 4.73 11.96 --- 7.02 7.02 16GWT2101 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 10/10 0.126 2.48 --- 0.703 0.703 16GWT2101 0.496  - 1.75 
SULFIDE 2/2 0.01 0.04 --- 0.0250 0.0250 16GWT1801 0 
TEMPERATURE  (C ) 10/10 7.29 24.93 --- 16.4 16.4 16GWT1102 11.8  - 17.24 
TURBIDITY  (NTU) 10/10 2 1000 > --- 286 286 16GWT0801, 16GWT1801 0  - 2.2 
Miscellaneous Parameters  (mg/L)
CHLORIDE 2/2 4 4 --- 4.00 4.00 16GWT1501, 16GWT1801 14 
SULFATE 2/2 6 8 --- 7.00 7.00 16GWT1501 270 
TOTAL ORGANIC CARBON 1/1 2.6 2.6 --- 2.60 2.60 16GWT1501 1.7 

Notes:
Field dup samples are excluded from these summaries because they are considered to be field QC samplesField dup samples are excluded from these summaries because they are considered to be field QC samples
Samples only collected in rnds 2 and 3
(1) - Means incorporate TV/2 for non-detects where TV = threshold value
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter
MS/cm - milliSiemen per centimeter
MV - milliVolt
NA - Not Analyzed
ND - Not Detected
NTU - nephelometric turbidity unit
QC - quality control
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
TV - threshold value
µg/L - microgram per liter



TABLE 3-29

SUMMARY OF DESCRIPTIVE STATISTICS
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
ACETONE 3/4 0.8 J 3.7 J 0.5 1.59 2.03 16GWT0801 ND
BENZENE 1/4 0.7 J 0.7 J 0.3 0.288 0.700 16GWT1501 ND
CHLOROFORM 4/4 1 16 --- 9.00 9.00 16GWT1101 ND
ETHANE 2/2 1 5.4 --- 3.20 3.20 16GWT1801 0.062 
ETHENE 2/2 0.14 0.22 --- 0.180 0.180 16GWT1501 0.018 
METHANE 2/2 4500 5800 --- 5150 5150 16GWT1801 15 
METHYLENE CHLORIDE 1/4 0.6 J 0.6 J 0.3 0.263 0.600 16GWT0801 ND
PROPIONITRILE 1/4 26 J 26 J 20 14.0 26.0 16GWT1501 ND
Total Metals  (µg/L)
ALUMINUM 4/4 2930 J 296000 J --- 96708 96708 16GWT0801 85.6 
ANTIMONY 2/4 2.1 J 6.3 J 1.2 - 1.3 2.41 4.20 16GWT1101 ND
ARSENIC 3/4 2.2 J 29.2 J 1.5 11.0 14.4 16GWT0801 0.66 J
BARIUM 4/4 262 J 1700 J --- 894 894 16GWT0801 17.8 J - 21.6 J
BERYLLIUM 2/4 4.8 J 15.1 J 0.15 - 0.42 5.05 9.95 16GWT0801 ND
CALCIUM 3/4 8240 J 12700 J 19700 10198 10313 16GWT1101 97300 J - 212000 J
CHROMIUM 4/4 5.1 J 452 J --- 139 139 16GWT0801 ND
COBALT 3/4 4.2 J 95.7 J 0.71 32.9 43.7 16GWT0801 9.2 J - 18.7 J
COPPER 4/4 3.1 J 86.1 J --- 31.7 31.7 16GWT0801 0.87 J
IRON 4/4 1110 J 241000 J --- 72958 72958 16GWT0801 287 J - 13700 J
LEAD 3/4 3 J 127 J 2 41.3 54.7 16GWT0801 ND
MAGNESIUM 4/4 3130 J 36700 J --- 13293 13293 16GWT0801 6240 J - 35200 J
MANGANESE 4/4 33.6 J 3800 J --- 1230 1230 16GWT0801 864 J - 2440 J
MERCURY 2/4 0.028 J 0.12 J 0.007 - 0.03 0.0416 0.0740 16GWT0801 ND
NICKEL 4/4 3 J 338 J --- 109 109 16GWT0801 27 J - 36.7 J
POTASSIUM 4/4 5170 J 74400 J --- 25470 25470 16GWT0801 738 J - 2640 J
SELENIUM 2/4 2.8 J 5 J 0.44 - 1.4 2.18 3.90 16GWT0801 ND
SODIUM 4/4 70500 J 224000 J --- 115500 115500 16GWT1801 17900 J - 20200 J
TIN 1/4 3.9 J 3.9 J 0.54 - 2.6 1.57 3.90 16GWT0801 ND
TITANIUM 4/4 32.3 J 1020 J --- 329 329 16GWT0801 3 J - 3.8 J
VANADIUM 4/4 4 4 J 410 J --- 128 128 16GWT0801 ND

Miniimum 
Concentration

Maximum 
Concentration

VANADIUM 4/4 4.4 J 410 J --- 128 128 16GWT0801 ND
ZINC 4/4 10.6 J 454 J --- 155 155 16GWT0801 15.8 J - 50 J
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 1/3 126 J 126 J 65.9 - 85.5 67.2 126 16GWT1801-F NA
ANTIMONY, FILTERED 2/3 1.5 J 8.8 J 1.5 3.68 5.15 16GWT1101-F NA
ARSENIC, FILTERED 1/3 1.3 J 1.3 J 1.3 - 1.5 0.900 1.30 16GWT1801-F NA
BARIUM, FILTERED 3/3 28 J 341 J --- 195 195 16GWT1801-F NA
CALCIUM, FILTERED 3/3 7910 J 10600 J --- 9603 9603 16GWT1101-F NA
CHROMIUM, FILTERED 1/3 0.59 J 0.59 J 0.42 - 0.69 0.382 0.590 16GWT1801-F NA
COBALT, FILTERED 2/3 4.8 J 7.5 J 1.1 4.28 6.15 16GWT1101-F NA
COPPER, FILTERED 1/3 2.8 J 2.8 J 0.72 - 1.5 1.30 2.80 16GWT1501-F NA
MAGNESIUM, FILTERED 3/3 2850 J 3500 J --- 3137 3137 16GWT1801-F NA
MANGANESE, FILTERED 3/3 17.7 J 194 J --- 89.9 89.9 16GWT1101-F NA
NICKEL, FILTERED 2/3 4.6 J 5.2 J 1.4 3.50 4.90 16GWT1101-F NA
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SUMMARY OF DESCRIPTIVE STATISTICS
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUND 2

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detects
Range of Upgradient 

Detects
Miniimum 

Concentration
Maximum 

Concentration
Dissolved Metals  (µg/L) (Continued)
POTASSIUM, FILTERED 3/3 3410 J 5880 J --- 4650 4650 16GWT1801-F NA
SODIUM, FILTERED 3/3 77500 J 218000 J --- 130933 130933 16GWT1801-F NA
TITANIUM, FILTERED 1/3 1.9 J 1.9 J 0.68 - 0.85 0.888 1.90 16GWT1801-F NA
VANADIUM, FILTERED 1/3 0.53 J 0.53 J 0.31 - 0.59 0.327 0.530 16GWT1801-F NA
ZINC, FILTERED 3/3 1.6 J 48.2 J --- 19.4 19.4 16GWT1101-F NA
Field Parameters  (mg/L)
ALKALINITY 2/2 250 500 --- 375 375 16GWT1801 300 
CARBON DIOXIDE 1/2 18 18 10 11.5 18.0 16GWT1801 105 
DISSOLVED OXYGEN 2/2 3.5 4 --- 3.75 3.75 16GWT1801 0.12  - 0.2 
DISSOLVED OXYGEN - METER 4/4 2.13 4.51 --- 3.07 3.07 16GWT1101 0.64  - 6.3 
HYDROGEN SULFIDE (H2S) 1/1 0 0 --- --- --- 16GWT1501 0 
IRON(+2) 2/2 0 0.12 --- 0.0600 0.0600 16GWT1801 3.3 >
MANGANESE(+2) 2/2 0 0.3 --- 0.150 0.150 16GWT1501 1.5 
NITRITE-N 2/2 0.005 0.007 --- 0.00600 0.00600 16GWT1501 0.003 
OXIDATION REDUCTION POTENTIAL  (MV) 4/4 -69 188 --- 89.4 89.4 16GWT1101 -46.1  - 124 
PH  (S.U.) 4/4 7.16 7.99 --- 7.43 7.43 16GWT1501 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 4/4 0.256 0.65 --- 0.389 0.389 16GWT1801 0.496  - 1.75 
SULFIDE 2/2 0.01 0.04 --- 0.0250 0.0250 16GWT1801 0 
TEMPERATURE  (C ) 4/4 7.29 14.18 --- 11.5 11.5 16GWT1801 11.8  - 17.24 
TURBIDITY  (NTU) 4/4 22.5 1000 > --- 668 668 16GWT0801, 16GWT1801 0  - 2.2 
Miscellaneous Parameters  (mg/L)
CHLORIDE 2/2 4 4 --- 4.00 4.00 16GWT1501, 16GWT1801 14 
SULFATE 2/2 6 8 --- 7.00 7.00 16GWT1501 270 
TOTAL ORGANIC CARBON 1/1 2.6 2.6 --- 2.60 2.60 16GWT1501 1.7 

Notes:
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per litermg/L - milligram per liter
MS/cm - milliSiemen per centimeter
MV - milliVolt
NA - Not Analyzed
ND - Not Detected
NTU - nephelometric turbidity unit
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
TV - threshold value
µg/L - microgram per liter



TABLE 3-30

SUMMARY OF DESCRIPTIVE STATISTICS
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUND 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

Parameter
Frequency of 

Detection
Range of 

Nondetects
Mean 

Concentration (1)
Average of Positive 

Detects (1)
Sample of Maximum 

Detect
Range of Upgradient 

Detects
Volatile Organics  (µg/L)
ACETONE 1/6 7.4 J 7.4 J 0.5 1.44 7.40 16GWT2101 ND
CHLOROFORM 1/6 0.8 J 0.8 J 0.3 0.258 0.800 16GWT1502 ND
ETHYLBENZENE 1/6 0.9 J 0.9 J 0.3 0.275 0.900 16GWT2101 ND
TOLUENE 1/6 1.3 1.3 0.3 0.342 1.30 16GWT2101 ND
TOTAL XYLENES 1/6 2.2 2.2 0.3 0.492 2.20 16GWT2101 ND
Total Metals  (µg/L)
ALUMINUM 3/4 65.8 J 356 J 8.35 129 170 16GWT2101 85.6 
ARSENIC 2/4 1.9 J 3.8 J 0.13 - 0.32 1.48 2.85 16GWT1102 0.66 J
BARIUM 4/4 41.7 J 1250 J --- 353 353 16GWT1102 17.8 J - 21.6 J
CALCIUM 4/4 6800 J 91800 J --- 40825 40825 16GWT2101 97300 J - 212000 J
CHROMIUM 1/4 24.5 J 24.5 J 0.69 - 1.1 6.45 24.5 16GWT2101 ND
COBALT 4/4 0.3 J 6.4 J --- 3.28 3.28 16GWT1901 9.2 J - 18.7 J
COPPER 1/4 2.5 2.5 0.24 - 0.47 0.764 2.50 16GWT2101 0.87 J
IRON 2/4 376 1350 J 19.8 - 73.5 443 863 16GWT1102 287 J - 13700 J
MAGNESIUM 4/4 108 J 39000 J --- 13035 13035 16GWT1901 6240 J - 35200 J
MANGANESE 4/4 5.7 502 J --- 240 240 16GWT1901 864 J - 2440 J
NICKEL 4/4 1.6 82.1 J --- 24.4 24.4 16GWT1901 27 J - 36.7 J
POTASSIUM 4/4 1140 J 22200 J --- 7513 7513 16GWT2101 738 J - 2640 J
SELENIUM 1/4 2.1 J 2.1 J 0.094 - 0.19 0.573 2.10 16GWT2101 ND
SODIUM 4/4 11100 J 231000 J --- 116475 116475 16GWT2101 17900 J - 20200 J
VANADIUM 1/4 5.9 5.9 1.14 1.90 5.90 16GWT2101 ND
ZINC 2/4 6.5 J 56 J 2.7 - 4.8 16.6 31.3 16GWT1901 15.8 J - 50 J
Field Parameters  (mg/L)
DISSOLVED OXYGEN 6/6 0.87 6.91 --- 2.87 2.87 16GWT2001 0.12  - 0.2 
OXIDATION REDUCTION POTENTIAL  (MV) 6/6 6.7 341.9 --- 121 121 16GWT1901 -46.1  - 124 
PH  (S.U.) 6/6 4.73 11.96 --- 6.74 6.74 16GWT2101 5.75  - 6.69 
SPECIFIC CONDUCTANCE  (MS/cm) 6/6 0.126 2.48 --- 0.913 0.913 16GWT2101 0.496  - 1.75 
TEMPERATURE  (C ) 6/6 13.22 24.93 --- 19.7 19.7 16GWT1102 11.8  - 17.24 
TURBIDITY  (NTU) 6/6 2 150 --- 31.2 31.2 16GWT1802 0  - 2.2 

Minimum 
Concentration

Maximum 
Concentration

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
(1) - Mean concentrations incorporate TV/2 for non-detect values where TV = threshold value.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter
MS/cm - milliSiemen per centimeter
MV - milliVolt
ND - Not detected
NTU - nephelometric turbidity unit
QC - quality control
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
µg/L - microgram per liter



TABLE 3-31

SUMMARY OF CHEMICALS DETECTED
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 9

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02
LOCATION WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02 16MWT02 16MWT02 16MWT04 16MWT04
SAMPLE NUMBER 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201 16GWT0202 16GWT0203 16GWT0401 16GWT0402
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003 10/26/2003 8/29/2004 4/22/2003 11/8/2003
Volatile Organics  (µg/L)
1,1,2,2-TETRACHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1,2-TRICHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 2.1 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 1.4 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2,3-TRICHLOROPROPANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2-DICHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
2-HEXANONE 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
4-METHYL-2-PENTANONE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
ACETONE 0.5  UR 0.5  UJ 0.5  UJ 1.3  J 0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ
BENZENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
BROMODICHLOROMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CARBON DISULFIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CARBON TETRACHLORIDE 15 11 14 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLOROFORM 5.6 3.8 4.2 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 0.4  J 0.5  J 0.6  J 1.9 42 130 0.3  U 0.8  J 0.3  U 0.3  U 0.3  U
ETHANE 0.013
ETHENE 0.027
ETHYLBENZENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
METHANE 0.93
METHYLENE CHLORIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TETRACHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 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 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TOTAL XYLENES 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRANS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 1 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 5.6 5 4.3 16 230 1100 1.2 6.5 3.5 2.2 3.9
VINYL CHLORIDE 0 3 U 0 3 U 0 3 U 0 3 J 0 3 U 0 7 J 0 3 U 0 3 U 0 3 U 0 3 U 0 3 UVINYL CHLORIDE 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.7  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 0.05  U 0.05  U 0.05  U
ACENAPHTHENE 0.05  U 0.05  U 0.05  U
BENZO(B)FLUORANTHENE 0.05  U 0.05  U 0.05  U
CHRYSENE 0.05  U 0.05  U 0.05  U
DIETHYL PHTHALATE 1  U 1  U 1  U
FLUORANTHENE 0.05  U 0.05  U 0.05  U
FLUORENE 0.05  U 0.05  U 0.05  U
PHENANTHRENE 0.05  U 0.05  U 0.05  U
PYRENE 0.05  U 0.05  U 0.05  U
PYRIDINE 1  U 1  U 1  U



TABLE 3-31

SUMMARY OF CHEMICALS DETECTED
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 9

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02
LOCATION WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02 16MWT02 16MWT02 16MWT04 16MWT04
SAMPLE NUMBER 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201 16GWT0202 16GWT0203 16GWT0401 16GWT0402
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003 10/26/2003 8/29/2004 4/22/2003 11/8/2003
Energetics  (µg/L)
1,3,5-TRINITROBENZENE 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U 0.26  U 0.26  U 0.55  U 0.255  UJ
2,4,6-TRINITROTOLUENE 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U 0.26  U 0.26  U 0.55  U 0.255  UJ
2,4-DIAMINO-6-NITROTOLUENE 0.25  U 0.26  U 0.255  U
2,4-DINITROTOLUENE 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U 0.26  U 0.26  U 0.55  U 0.255  UJ
2-AMINO-4,6-DINITROTOLUENE 0.48  J 0.62  J 0.89 0.275  U 0.385  U 0.26  U 0.26  U 0.55  U 0.47  J
3-NITROTOLUENE 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U 0.26  U 0.26  U 0.55  U 0.255  UJ
4-AMINO-2,6-DINITROTOLUENE 0.86  J 1.1 1  J 0.275  U 0.385  U 0.26  U 0.26  U 0.55  U 1  J
DNX 0.25  U 0.26  U 0.63  J
HMX 5.7 7.5 6.1 0.275  U 0.385  U 0.26  U 0.26  U 7.8 21
MNX 0.82 0.26  U 4.1
RDX 52 71 50 0.275  U 0.79 0.26  U 0.26  U 77 200
Total Metals  (µg/L)
ALUMINUM 1050 1550  J 168 29.1  U 1050 554  J
ARSENIC 0.1  U 0.11  U 0.81  J 1.2  J 0.41  U 0.1  U
BARIUM 13.5  J 13.4  J 107  J 88.3  J 68.7  J 71.2  J
BERYLLIUM 0.48  U 0.77  U 0.06  U 0.07  U 0.16  U 0.25  U
CALCIUM 48900  J 43200  J 47200  J 39900  J 22600  J 32600  J
CHROMIUM 0.44  U 0.32  U 0.56  U 0.3  U 0.68  J 0.31  U
COBALT 15.1  J 13.9  J 3.9  J 7  J 7.1  J 9.7  J
COPPER 0.82  J 0.92  U 2.8  J 1.1  U 3.4  J 1.2  U
IRON 698  J 1380  J 5850  J 7490  J 568  J 3180  J
LEAD 0.12  U 0.28  U 0.51  U 0.44  U 0.43  U 0.28  U
LITHIUM 33.2  J 0.72  U 8.5  J
MAGNESIUM 14000  J 12400  J 10900  J 9120  J 8270  J 10400  J
MANGANESE 1960 J 2160 J 2590 J 5830 J 353 J 962 JMANGANESE 1960  J 2160  J 2590  J 5830  J 353  J 962  J
NICKEL 43.1  J 37.5  J 1.5  J 3.3  J 21.1  J 24.9  J
POTASSIUM 2780  J 2990  J 1400  J 1790  J 1360  J 1530  J
SELENIUM 0.36  U 0.31  U 0.2  U 0.11  U 0.43  U 0.04  U
SODIUM 7190  J 6770  J 26900  J 31900  J 18200  J 12000  J
STRONTIUM 254  J 387  J 278  J
TITANIUM 1  J 4.5  U 4.3  J 0.45  U 8.4  J 1.7  U
VANADIUM 0.05  U 0.13  U 0.36  U 0.12  U 0.51  J 0.16  U
ZINC 69.5  J 61.5  J 31.9  J 17.5  J 15.9  J 42.5  J
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SUMMARY OF CHEMICALS DETECTED
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02
LOCATION WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02 16MWT02 16MWT02 16MWT04 16MWT04
SAMPLE NUMBER 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201 16GWT0202 16GWT0203 16GWT0401 16GWT0402
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003 10/26/2003 8/29/2004 4/22/2003 11/8/2003
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED
BARIUM, FILTERED
CALCIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SODIUM, FILTERED
ZINC, FILTERED
Field Parameters  (mg/L)
ALKALINITY 10  U 75
CARBON DIOXIDE 130 19
DISSOLVED OXYGEN 1 0.1 5.43 0.87 2
DISSOLVED OXYGEN - METER 1.63 0.74 4.51 2.59 0.82 1.08 5.41 0.89
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 0.54 5.19
MANGANESE(+2) 2.1 1
NITRITE-N 0.007 0.004
OXIDATION REDUCTION POTENTIAL  (MV) 154.200000 350 438.1 63.1 177 244.600000 -7.1 273.200000 60 79.7 152
PH  (S.U.) 5.84 4.82 5.28 6.51 5.97 5.83 6.33 5.76 6.03 6.28 5.84
SPECIFIC CONDUCTANCE  (MS/cm) 0.483 0.355 0.43 1.061 2.322 2.5 0.4 0.391 0.343 0.225 0.582
SULFIDE 0 01 0SULFIDE 0.01 0
TEMPERATURE  (C ) 14.17 13.62 18.66 13.01 15.05 17.28 11.51 14.81 20.46 12.41 15.73
TURBIDITY  (NTU) 2.8 1.06 15.5 999  > 85.7 48.7 3.4 6.7 8.7 9.2 2.2
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.02 0.53 0.03
CHLORIDE 5 83 10
NITRITE/NITRATE-N 0.54 0.7 0.03 0.05  U 0.6 0.49
SULFATE 170 40 70
TOTAL ORGANIC CARBON 1.4
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SUMMARY OF CHEMICALS DETECTED
UPPER AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 03 01 01 02 03 02 03 02 03 02 03
LOCATION 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07 16MWT09 16MWT09 16MWT10 16MWT10
SAMPLE NUMBER 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702 16GWT0901 16GWT0902 16GWT1001 16GWT1002
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY NORMAL NORMAL NORMAL ORIG
SAMPLE DATE 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004 11/22/2003 8/17/2004 11/21/2003 8/17/2004
Volatile Organics  (µg/L)
1,1,2,2-TETRACHLOROETHANE 0.3  U 0.3  UJ 1.6  J 2.1 0.3  U 0.3  U 0.3  U 0.3  U
1,1,2-TRICHLOROETHANE 0.3  U 38  J 220  J 190 0.3  U 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHENE 0.3  U 26  J 120 160 0.3  U 0.3  U 0.3  U 0.3  U
1,2,3-TRICHLOROPROPANE 0.3  U 0.3  U 0.3  UJ 0.6  J 0.3  U 0.3  U 0.3  U 0.3  U
1,2-DICHLOROETHANE 0.3  U 0.3  U 0.3  U 2.3 0.3  U 0.3  U 0.3  U 0.3  U
2-HEXANONE 0.5  U 0.5  UJ 16  J 1.4  J 0.5  UJ 0.5  U 0.5  UJ 0.5  U
4-METHYL-2-PENTANONE 0.5  U 3.5  J 7.1 27 0.5  U 0.5  U 0.5  U 0.5  U
ACETONE 0.5  UJ 10  U 18  J 12  U 0.5  UR 0.5  UJ 0.5  UR 0.5  UJ
BENZENE 0.3  U 0.9  J 3.3 3.5 0.3  U 0.3  U 0.3  U 0.3  U
BROMODICHLOROMETHANE 0.3  U 0.8  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CARBON DISULFIDE 0.3  U 0.8  J 4.3 3.04 0.3  U 0.3  U 0.3  U 0.3  U
CARBON TETRACHLORIDE 0.3  U 0.3  UJ 0.8  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLOROFORM 0.3  U 12  J 10 15 0.9  J 0.8  J 3.4 2.6
CIS-1,2-DICHLOROETHENE 0.3  U 600 4200 4100 0.2  J 0.3  U 0.2  J 0.3  U
ETHANE 7.7 0.33
ETHENE 65 0.16
ETHYLBENZENE 0.3  U 0.3  UJ 2.6 3.9 0.3  U 0.3  U 0.3  U 0.3  U
METHANE 280 19
METHYLENE CHLORIDE 0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  UJ 0.3  UJ 0.3  UJ 0.3  UJ
TETRACHLOROETHENE 0.3  U 13  J 160 150 0.3  U 0.3  U 0.3  U 0.3  U
TOLUENE 0.3  U 32  J 270  J 310  J 0.3  U 0.3  U 0.3  U 0.3  U
TOTAL XYLENES 0.3  U 0.3  UJ 3.5 6.5 0.3  U 0.3  U 0.3  U 0.3  U
TRANS-1,2-DICHLOROETHENE 0.3  U 3.1  J 22 20 0.3  U 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 2.1 35000 250000 330000 7.6 7.1 1.9 1.9
VINYL CHLORIDE 0 3 U 65 J 340 J 390 J 0 3 U 0 3 U 0 3 U 0 3 UVINYL CHLORIDE 0.3  U 65  J 340  J 390  J 0.3  U 0.3  U 0.3  U 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 0.11
ACENAPHTHENE 0.07  J
BENZO(B)FLUORANTHENE 0.09  J
CHRYSENE 0.1  J
DIETHYL PHTHALATE 1  J 1  U
FLUORANTHENE 0.11
FLUORENE 0.1  J
PHENANTHRENE 0.54
PYRENE 0.2
PYRIDINE 1  U 9
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 03 01 01 02 03 02 03 02 03 02 03
LOCATION 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07 16MWT09 16MWT09 16MWT10 16MWT10
SAMPLE NUMBER 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702 16GWT0901 16GWT0902 16GWT1001 16GWT1002
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY NORMAL NORMAL NORMAL ORIG
SAMPLE DATE 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004 11/22/2003 8/17/2004 11/21/2003 8/17/2004
Energetics  (µg/L)
1,3,5-TRINITROBENZENE 0.27  U 0.34  U 0.25  UJ 1.8 0.272  U 0.27  U 0.287  U 0.27  U
2,4,6-TRINITROTOLUENE 0.27  U 0.34  U 0.25  UJ 4.8 0.272  U 0.27  U 0.287  U 0.27  U
2,4-DIAMINO-6-NITROTOLUENE 0.27  J 0.272  U 0.287  U
2,4-DINITROTOLUENE 0.27  U 0.34  U 0.25  UJ 0.8 0.272  U 0.27  U 0.287  U 0.27  U
2-AMINO-4,6-DINITROTOLUENE 0.27  U 0.34  U 4.2  J 29  J 0.31  J 0.27  U 0.287  U 0.27  U
3-NITROTOLUENE 0.27  U 0.34  U 0.25  UJ 0.25  U 0.272  U 1.5  J 0.287  U 2.1  J
4-AMINO-2,6-DINITROTOLUENE 0.56 0.34  U 1.5 14 0.69  J 0.27  U 0.287  U 0.27  U
DNX 0.25  U 0.272  U 0.287  U
HMX 8.6 0.34  U 0.27  J 0.93  J 11 8.1 6.7 5.2
MNX 0.25  U 1.1 0.5  J
RDX 70 4 1.8 8.8 110 79 55 55
Total Metals  (µg/L)
ALUMINUM 222  J 1060  J 1050  J 5810  J
ARSENIC 4.5  J 1.5  J 0.65  U 1.5  U
BARIUM 36.9  J 49.5  J 28  J 15.7  J
BERYLLIUM 0.03  U 0.07  U 0.78  U 1.9  J
CALCIUM 96800  J 101000  J 33300  J 85100  J
CHROMIUM 0.93  J 3.5  J 0.42  U 1.3  U
COBALT 2  J 49.5  J 44.3  J 131  J
COPPER 4.9  J 0.85  U 5.8  J 12.4  J
IRON 171  J 1240  J 15800  J 50200  J
LEAD 0.4  U 0.55  U 2.6  J 6.6  J
LITHIUM 21.9  J
MAGNESIUM 19700  J 72800  J 17100  J 78800  J
MANGANESE 482 J 3210 J 4350 J 24600 JMANGANESE 482  J 3210  J 4350  J 24600  J
NICKEL 8.1  J 119  J 87.8  J 219  J
POTASSIUM 11900  J 8440  J 3300  J 4060  J
SELENIUM 1.2  J 1.4  U 0.33  U 0.43  U
SODIUM 37100  J 149000  J 16700  J 13400  J
STRONTIUM 186  J
TITANIUM 4  J 35  J 0.63  U 2.6  J
VANADIUM 0.8  J 2.2  J 0.07  U 0.3  U
ZINC 6.2  J 19.9  J 94.1  J 443  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 03 01 01 02 03 02 03 02 03 02 03
LOCATION 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07 16MWT09 16MWT09 16MWT10 16MWT10
SAMPLE NUMBER 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702 16GWT0901 16GWT0902 16GWT1001 16GWT1002
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY NORMAL NORMAL NORMAL ORIG
SAMPLE DATE 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004 11/22/2003 8/17/2004 11/21/2003 8/17/2004
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED
BARIUM, FILTERED
CALCIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SODIUM, FILTERED
ZINC, FILTERED
Field Parameters  (mg/L)
ALKALINITY 200 10  U
CARBON DIOXIDE 40 280
DISSOLVED OXYGEN 1.81 1.5 0.39 0.37 0.35 0.14
DISSOLVED OXYGEN - METER 0.48 6.94 1.67 2.33 1.28
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 0.03 3.3  >
MANGANESE(+2) 3.8 22  >
NITRITE-N 0.016 0.002
OXIDATION REDUCTION POTENTIAL  (MV) 54 -106 -117.10000 188.600000 402 329.8 199.700000 328.900000 501.200000
PH  (S.U.) 5.6 7.7 6.93 6.49 4.69 4.1 4.7 3.72 3.21
SPECIFIC CONDUCTANCE  (MS/cm) 0.232 0.516 0.96 1.216 1.219 0.502 0.937 1.178 1.284
SULFIDE 0 07 0 02SULFIDE 0.07 0.02
TEMPERATURE  (C ) 19.45 15 14.2 14.55 18.77 16.56 19.68 14.77 16.75
TURBIDITY  (NTU) 5.13 8.8 43.1 1.99 29 4.82 2.32 5.56 6.31
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.57
CHLORIDE 47 14  U 8  J
NITRITE/NITRATE-N 0.5 0.025  U 0.05  U 0.27  J
SULFATE 520 210  U 980  J
TOTAL ORGANIC CARBON
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 02 02 03 02 03 01 01 02 03
LOCATION 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GW0201 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
Volatile Organics  (µg/L)
1,1,2,2-TETRACHLOROETHANE 30  U 0.3  U 0.3  U 60  U 0.3  U 0.3  U 0.3  U
1,1,2-TRICHLOROETHANE 81  J 39 32 60  U 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHENE 30  U 4.4 5.3 60  U 0.3  U 0.3  U 0.3  U
1,2,3-TRICHLOROPROPANE 30  U 0.3  U 0.3  U 60  U 0.3  U 0.3  U 0.3  U
1,2-DICHLOROETHANE 30  U 0.6  J 0.3  U 60  U 0.3  U 0.3  U 0.3  U
2-HEXANONE 50  UJ 0.5  U 0.5  U 100  U 0.5  U 0.5  U 0.5  U
4-METHYL-2-PENTANONE 50  U 0.5  U 0.5  U 100  U 0.5  U 0.5  U 0.5  U
ACETONE 50  UR 0.5  UJ 0.5  J 100  UJ 0.5  UR 0.5  UJ 0.5  UJ
BENZENE 30  U 1.1 1.1 60  U 0.3  U 0.3  U 0.3  U
BROMODICHLOROMETHANE 30  U 0.3  U 0.3  U 60  U 0.3  U 0.3  U 0.3  U
CARBON DISULFIDE 30  U 0.3  U 0.3  U 60  U 0.3  U 0.3  U 0.3  U
CARBON TETRACHLORIDE 30  U 0.3  U 0.3  U 60  U 0.3  U 0.3  U 0.3  U
CHLOROFORM 30  U 3.1 2.8 60  U 0.3  U 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 280 140 210 290 0.3  U 0.3  U 0.3  U
ETHANE 0.45 0.062
ETHENE 0.67 0.018
ETHYLBENZENE 30  U 1.6 0.3  U 60  U 0.3  U 0.3  U 0.3  U
METHANE 0.032 15
METHYLENE CHLORIDE 59  J 0.3  UJ 0.3  U 60  U 0.3  U 0.3  U 0.3  U
TETRACHLOROETHENE 30  U 7.2 1.4 60  U 0.3  U 0.3  U 0.3  U
TOLUENE 30  U 2.8 0.3  U 60  U 0.3  U 0.3  U 0.3  U
TOTAL XYLENES 30  U 2.8 0.3  U 60  U 0.3  U 0.3  U 0.3  U
TRANS-1,2-DICHLOROETHENE 30  U 1.9 4.1 60  U 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 62000 28000 11000 19000 0.3  U 0.3  U 0.3  U
VINYL CHLORIDE 30 U 0 8 J 2 1 60 U 0 3 U 0 3 U 0 3 UVINYL CHLORIDE 30  U 0.8  J 2.1 60  U 0.3  U 0.3  U 0.3  U
Semivolatile Organics  (µg/L)
2-METHYLNAPHTHALENE 0.05  U
ACENAPHTHENE 0.05  U
BENZO(B)FLUORANTHENE 0.05  U
CHRYSENE 0.05  U
DIETHYL PHTHALATE 1  U 1  U
FLUORANTHENE 0.05  U
FLUORENE 0.05  U
PHENANTHRENE 0.05  U
PYRENE 0.05  U
PYRIDINE 1  U 1  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 02 02 03 02 03 01 01 02 03
LOCATION 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GW0201 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
Energetics  (µg/L)
1,3,5-TRINITROBENZENE 0.275  U 0.271  U 0.269  U 0.27  U 0.21  U 0.24  U 0.27  U
2,4,6-TRINITROTOLUENE 0.275  U 0.271  U 0.269  U 0.27  U 0.21  U 0.24  U 0.27  U
2,4-DIAMINO-6-NITROTOLUENE 0.275  U 0.269  U 0.24  U
2,4-DINITROTOLUENE 0.275  U 0.271  U 0.269  U 0.27  U 0.21  U 0.24  U 0.27  U
2-AMINO-4,6-DINITROTOLUENE 0.275  U 0.271  U 0.269  U 0.27  U 0.21  U 0.24  U 0.27  U
3-NITROTOLUENE 0.275  U 0.271  U 0.269  U 0.27  U 0.21  U 0.24  U 0.27  U
4-AMINO-2,6-DINITROTOLUENE 0.275  U 0.271  U 0.269  U 0.27  U 0.21  U 0.24  U 0.27  U
DNX 0.275  U 0.269  U 0.24  U
HMX 0.275  U 0.271  U 0.43  J 0.27  U 0.21  U 0.24  U 0.27  U
MNX 0.275  U 0.269  U 0.24  U
RDX 6.7 1.1 4.3 5.2 0.195  U 0.24  U 0.27  U
Total Metals  (µg/L)
ALUMINUM 2290  J 187  J 85.6 60.6  U 8.3  U
ARSENIC 1.9  U 1.3  U 0.16  U 0.33  U 0.66  J
BARIUM 71.2  J 42.7  J 21.6  J 18  J 17.8  J
BERYLLIUM 1.3  U 0.69  U 0.42  U 0.34  U 0.06  U
CALCIUM 94100  J 42200  J 99400  J 97300  J 212000  J
CHROMIUM 5.5  J 0.39  U 0.43  U 0.29  U 0.17  U
COBALT 62.1  J 64.4  J 12.9  J 9.2  J 18.7  J
COPPER 7.3  J 0.56  U 0.87  J 0.15  U 0.12  U
IRON 9220  J 27000  J 287  J 415  J 13700  J
LEAD 4.4  J 0.24  U 0.21  U 0.28  U 0.18  U
LITHIUM 32.7  J 33.6  J
MAGNESIUM 12400  J 16700  J 6240  J 6480  J 35200  J
MANGANESE 3600 J 5940 J 916 J 864 J 2440 JMANGANESE 3600  J 5940  J 916  J 864  J 2440  J
NICKEL 212  J 125  J 34.2  J 27  J 36.7  J
POTASSIUM 7850  J 5380  J 738  J 3390  U 2640  J
SELENIUM 0.73  U 0.07  U 0.05  U 0.06  U 0.04  U
SODIUM 18300  J 61300  J 18000  J 17900  J 20200  J
STRONTIUM 88.4  J 98.4  J
TITANIUM 17.4  J 0.74  U 3.8  J 3  J 0.17  U
VANADIUM 4.1  J 0.17  U 0.3  U 0.35  U 0.09  U
ZINC 248  J 122  J 50  J 42.9  J 15.8  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER
SAMPLING ROUND 02 02 03 02 03 01 01 02 03
LOCATION 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GW0201 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 342  J
BARIUM, FILTERED 56.6  J
CALCIUM, FILTERED 38800  J
COBALT, FILTERED 58.5  J
COPPER, FILTERED 5.4  J
IRON, FILTERED 5230  J
MAGNESIUM, FILTERED 11800  J
MANGANESE, FILTERED 3600  J
NICKEL, FILTERED 193  J
POTASSIUM, FILTERED 7280  J
SODIUM, FILTERED 18500  J
ZINC, FILTERED 244  J
Field Parameters  (mg/L)
ALKALINITY 10  U 300
CARBON DIOXIDE 140 105
DISSOLVED OXYGEN 6 0.08 0.18 0.2 0.12
DISSOLVED OXYGEN - METER 7.27 0.63 0.64 1.18 6.3
HYDROGEN SULFIDE (H2S) 0 0
IRON(+2) 3.3  > 3.3  >
MANGANESE(+2) 4.1 1.5
NITRITE-N 0.008 0.003
OXIDATION REDUCTION POTENTIAL  (MV) 264.8 541 111.5 274.3 7.1 -46.1 -0.8 124
PH  (S.U.) 4.72 5.42 5.58 4.59 6.65 6.69 6.54 5.75
SPECIFIC CONDUCTANCE  (MS/cm) 0.433 0.42 0.649 0.786 0.568 0.496 1.75 0.502
SULFIDE 0 02 0SULFIDE 0.02 0
TEMPERATURE  (C ) 21.88 18.44 11.63 18.56 11.8 12.84 15.27 17.24
TURBIDITY  (NTU) 8.67 105 5.92 9.1 2.2 0.4 0.8 0
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.04
CHLORIDE 17  U 120 14
NITRITE/NITRATE-N 0.19  J 0.05  UJ 0.02  U 0.05  U
SULFATE 180  U 150 270
TOTAL ORGANIC CARBON 1.7

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples. QC - quality control
C - Celsius MS/cm - milliSiemen per centimeter RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine MV - milliVolt S.U. - standard unit
mg/L - milligram per liter NTU - nephelometric turbidity unit µg/L - microgram per liter
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02
LOCATION WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83 WES-14-05-83 16MWT03 16MWT03
SAMPLE NUMBER 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0403 16GW0501 16GW0502 16GW0503 16GWT0301 16GWT0302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003 8/25/2004 4/25/2003 11/9/2003
Volatile Organics  (µg/L)
CARBON DISULFIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
ETHANE 0.032
ETHENE 0.0093
METHANE 0.86
TETRACHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRICHLOROETHENE 2 0.6  J 0.3  U 0.5  J 0.3  U 0.7  J 0.5  J 0.5  J 0.3  U 0.3  U 0.7  J
Energetics  (µg/L)
2-NITROTOLUENE 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.264  U 0.42  U 0.25  U 0.27  U 0.5  U 0.255  UJ
HMX 0.65  U 0.26  U 0.27  U 0.39 0.45  J 0.264  U 1.2  J 0.81 1  J 0.5  U 0.255  U
RDX 0.6  U 0.26  U 0.27  U 1.7 1.9 0.66 4.8 1.8 3 0.48  U 0.255  U
Total Metals  (µg/L)
ALUMINUM 19.2  J 26.4  U 9680 9330  J 5030 4730  J 140 29200  J
ARSENIC 2.7  J 32.1  J 1.5  J 1.1  J 1.6  J 1.3  J 1.6  J 6.6  J
BARIUM 5  J 6  J 9.4  J 7.8  J 12  J 9.4  J 18.1  J 139  J
BERYLLIUM 0.16  U 0.66  U 2  J 2.7  U 1.1  U 1.3  U 0.28  U 1.1  U
CADMIUM 0.05  U 0.05  U 0.83  J 0.91  U 1.1  J 0.93  U 0.2  U 0.1  U
CALCIUM 194000  J 106000  U 66900  J 64000  J 72800  J 63100  J 39500  J 45600  J
CHROMIUM 0.27  U 0.38  U 0.55  U 0.64  U 0.51  U 0.51  U 0.41  U 16.7  J
COBALT 154  J 129  J 51.7  J 57.3  J 34.4  J 32  J 40.9  J 37.3  J
COPPER 0.06  U 0.07  U 0.12  U 0.26  U 0.11  U 0.12  U 2.1  J 6.1  J
IRON 52700  J 83900  J 4870  J 6580  J 2190  J 2820  J 39400  J 79600  J
LEAD 0.03  U 0.12  U 0.43  U 0.53  U 0.89  J 0.7  U 1.1  J 15.5  J
LITHIUM 328  J 120  J 92.7  J 101  J
MAGNESIUM 84500  J 63100  J 29000  J 25000  J 30600  J 25500  J 25000  J 33600  J
MANGANESE 29300  J 12600  J 3710  J 4310  J 2550  J 2450  J 3930  J 4500  J
NICKEL 198  J 169  J 186  J 195  J 134  J 124  J 93.4  J 86.3  J
POTASSIUM 9390  J 8490  J 3240  J 3070  J 3760  J 2970  J 4260  J 6300  J
SELENIUM 0.05  U 0.05  U 0.05  U 0.04  U 0.05  U 0.04  U 0.32  U 0.48  U
SODIUM 25900  J 21300  J 13400  J 11500  J 13500  J 10400  J 26700  J 33100  J
STRONTIUM 197  J 199  J 279  J 158  J
TIN 0.03  U 0.1  U 0.03  U 0.1  U 0.05  U 0.1  U 0.06  U 0.48  U
TITANIUM 1.2  J 0.07  U 2  J 0.31  U 2  J 0.83  U 2.9  J 95.1  J
VANADIUM 0.05  U 0.21  U 0.86  J 0.74  J 0.6  J 0.65  J 0.14  U 15.7  J
ZINC 157  J 231  J 244  J 260 222  J 227 108  J 86.1  J
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SUMMARY OF CHEMICALS DETECTED
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02
LOCATION WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83 WES-14-05-83 16MWT03 16MWT03
SAMPLE NUMBER 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0403 16GW0501 16GW0502 16GW0503 16GWT0301 16GWT0302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003 8/25/2004 4/25/2003 11/9/2003
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SODIUM, FILTERED
TITANIUM, FILTERED
ZINC, FILTERED
Field Parameters  (mg/L)
ALKALINITY 10  U
CARBON DIOXIDE 150
DISSOLVED OXYGEN 54.72 0.25 19.79
DISSOLVED OXYGEN - METER 0.32 0.7 0.29 0.54 0.9 0.28 0.64 1.23
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 2.91
MANGANESE(+2) 2.7
NITRITE-N 0.005
OXIDATION REDUCTION POTENTIAL  (MV) -130 -5 -69.9 207.4 328.700000 124 152 263 57.5 35 129.9
PH  (S.U.) 6.4 6.17 5.76 3.68 3.65 4.1 4.38 4.77 5.73 5.23 5.46
SPECIFIC CONDUCTANCE  (MS/cm) 1.606 1.452 1.5 0.72 0.735 0.838 0.625 0.587 0.694 0.607 0.536
SULFIDE 0.1
TEMPERATURE  (C ) 13.79 12.72 17.28 13.31 13.21 15.03 12.95 13.39 15.26 12.26 12.35
TURBIDITY  (NTU) 0.05 0.61 4.53 0.5 0.13 8.9 0 1.96 9.7 10 49
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SUMMARY OF CHEMICALS DETECTED
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE
SAMPLING ROUND 01 02 03 01 02 03 01 02 03 01 02
LOCATION WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83 WES-14-05-83 16MWT03 16MWT03
SAMPLE NUMBER 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0403 16GW0501 16GW0502 16GW0503 16GWT0301 16GWT0302
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003 8/25/2004 4/25/2003 11/9/2003
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.41 0.08 0.03 0.33
CHLORIDE 7 12 7 9
NITRITE/NITRATE-N 0.02  U 0.07 0.02  U 0.05  U 0.02  U 0.05  U 0.02  U 0.025  U
SULFATE 860 430 340 290
TOTAL ORGANIC CARBON
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SUMMARY OF CHEMICALS DETECTED
MIDDLE AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
WATER BEARING ZONE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE UPPER
SAMPLING ROUND 02 03 01 02 03 02 03 02 02 03 01
LOCATION 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12 16MWT16 16MWT16 16MWT16 WES-14-02-83
SAMPLE NUMBER 16GWT0302-F 16GWT0303 16GWT0501 16GWT0502 16GWT0503 16GWT1201 16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0201
SAMPLE CODE NORMAL NORMAL ORIG NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/9/2003 8/28/2004 4/24/2003 11/22/2003 8/26/2004 11/21/2003 8/24/2004 11/22/2003 11/23/2003 8/27/2004 4/24/2003
Volatile Organics  (µg/L)
CARBON DISULFIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.3  U
ETHANE 0.37  J
ETHENE 0.031  J
METHANE 11
TETRACHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.3  U
TRICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 190 340 0.3  U
Energetics  (µg/L)
2-NITROTOLUENE 0.29  U 0.375  U 0.263  U 0.28  U 0.269  U 0.264  U 0.253  U 1 0.21  U
HMX 0.29  U 0.375  U 0.263  U 0.28  U 1.3  J 0.264  U 0.253  U 0.25  U 0.21  U
RDX 0.29  U 0.355  U 0.263  U 0.28  U 0.269  U 0.264  U 0.253  U 0.25  U 0.195  U
Total Metals  (µg/L)
ALUMINUM 6020 6650  J 6740  J 53900  J 6060  J 85.6
ARSENIC 3.5  J 1.5  U 2.3  J 26.1  J 17.9  J 0.16  U
BARIUM 14.2  J 9.7  J 17.5  J 286  J 95.6  J 21.6  J
BERYLLIUM 4.7  J 4.6  J 3.5  J 8.3  J 6.1  J 0.42  U
CADMIUM 0.21  U 0.17  U 1.4  U 4  J 2.7  J 0.31  U
CALCIUM 57000  J 62100  J 45600  J 168000  J 136000  J 99400  J
CHROMIUM 0.58  U 0.53  U 0.68  U 73.6  J 12.4  J 0.43  U
COBALT 92.1  J 77.2  J 113  J 530  J 563  J 12.9  J
COPPER 1.4  J 0.32  U 2.8  J 43.3  J 51.5  J 0.87  J
IRON 29700  J 30600  J 28000  J 64700  J 18200  J 287  J
LEAD 1.8  J 0.57  U 2.4  J 54.8  J 33.3  J 0.21  U
LITHIUM 310  J 32.7  J
MAGNESIUM 27200  J 31600  J 32700  J 133000  J 120000  J 6240  J
MANGANESE 6510  J 7030  J 8120  J 17900  J 16400  J 916  J
NICKEL 304  J 284  J 312  J 714  J 808  J 34.2  J
POTASSIUM 3590  J 3100  J 3610  J 19300  J 14900  J 738  J
SELENIUM 0.19  U 0.04  U 0.9  U 5.2  J 2.8  J 0.05  U
SODIUM 14300  J 13800  J 14300  J 107000  J 91800  J 18000  J
STRONTIUM 106  J 88.4  J
TIN 0.03  U 0.1  U 0.58  U 2.5  J 1.8  J 0.06  U
TITANIUM 3.2  J 1.5  U 0.77  U 134  J 3.8  J
VANADIUM 0.6  J 1.7  U 0.46  U 64.8  J 14.8 0.3  U
ZINC 329  J 254  J 290  J 791  J 661  J 50  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
WATER BEARING ZONE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE UPPER
SAMPLING ROUND 02 03 01 02 03 02 03 02 02 03 01
LOCATION 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12 16MWT16 16MWT16 16MWT16 WES-14-02-83
SAMPLE NUMBER 16GWT0302-F 16GWT0303 16GWT0501 16GWT0502 16GWT0503 16GWT1201 16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0201
SAMPLE CODE NORMAL NORMAL ORIG NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/9/2003 8/28/2004 4/24/2003 11/22/2003 8/26/2004 11/21/2003 8/24/2004 11/22/2003 11/23/2003 8/27/2004 4/24/2003
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 33  U 2460  J
ARSENIC, FILTERED 1.2  U 4.6  J
BARIUM, FILTERED 12.9  J 17  J
BERYLLIUM, FILTERED 0.17  U 3.8  J
CADMIUM, FILTERED 0.04  U 3  J
CALCIUM, FILTERED 38900  J 158000  J
COBALT, FILTERED 36.9  J 522  J
COPPER, FILTERED 0.49  U 20  J
IRON, FILTERED 43200  J 1140  U
LEAD, FILTERED 0.15  U 6.2  J
MAGNESIUM, FILTERED 27200  J 131000  J
MANGANESE, FILTERED 4030  J 16700  J
NICKEL, FILTERED 80.6  J 622  J
POTASSIUM, FILTERED 3920  J 16500  J
SELENIUM, FILTERED 0.05  U 3.1  J
SODIUM, FILTERED 29000  J 105000  J
TITANIUM, FILTERED 2.3  U 2.4  J
ZINC, FILTERED 67  J 596  J
Field Parameters  (mg/L)
ALKALINITY 10  U
CARBON DIOXIDE 260
DISSOLVED OXYGEN 0.06 0.1 3.66 5.5
DISSOLVED OXYGEN - METER 0.2 1.3 0.64 5.24 0.64
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 3.3  >
MANGANESE(+2) 9.4
NITRITE-N 0
OXIDATION REDUCTION POTENTIAL  (MV) 259.900000 185 210 231.600000 306.8 220.700000 306 58 7.1
PH  (S.U.) 4.54 4.42 4.38 4.92 4.27 4.64 5.03 6.24 6.65
SPECIFIC CONDUCTANCE  (MS/cm) 0.62 0.684 0.663 0.67 0.795 2.785 1.86 1.789 0.568
SULFIDE 0.01
TEMPERATURE  (C ) 18.06 14.47 15.85 16.63 16.04 17.81 17.61 20.33 11.8
TURBIDITY  (NTU) 7.25 6.8 7.72 9.55 4.11 7.63 1000  > 1000  > 2.2
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
WATER BEARING ZONE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE UPPER
SAMPLING ROUND 02 03 01 02 03 02 03 02 02 03 01
LOCATION 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12 16MWT16 16MWT16 16MWT16 WES-14-02-83
SAMPLE NUMBER 16GWT0302-F 16GWT0303 16GWT0501 16GWT0502 16GWT0503 16GWT1201 16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0201
SAMPLE CODE NORMAL NORMAL ORIG NORMAL NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 11/9/2003 8/28/2004 4/24/2003 11/22/2003 8/26/2004 11/21/2003 8/24/2004 11/22/2003 11/23/2003 8/27/2004 4/24/2003
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.32 0.04
CHLORIDE 2  U 15  U
NITRITE/NITRATE-N 0.02  U 0.025  U 0.025  U 0.02  U
SULFATE 390  J 260  J
TOTAL ORGANIC CARBON
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CLASSIFICATION UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE UPPER UPPER UPPER
SAMPLING ROUND 01 02 03
LOCATION WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 5/11/2003 10/26/2003 8/25/2004
Volatile Organics  (µg/L)
CARBON DISULFIDE 0.3  U 0.3  U
CIS-1,2-DICHLOROETHENE 0.3  U 0.3  U
ETHANE 0.062
ETHENE 0.018
METHANE 15
TETRACHLOROETHENE 0.3  U 0.3  U
TRICHLOROETHENE 0.3  U 0.3  U
Energetics  (µg/L)
2-NITROTOLUENE 0.24  U 0.27  U
HMX 0.24  U 0.27  U
RDX 0.24  U 0.27  U
Total Metals  (µg/L)
ALUMINUM 60.6  U 8.3  U
ARSENIC 0.33  U 0.66  J
BARIUM 18  J 17.8  J
BERYLLIUM 0.34  U 0.06  U
CADMIUM 0.22  U 0.04  U
CALCIUM 97300  J 212000  J
CHROMIUM 0.29  U 0.17  U
COBALT 9.2  J 18.7  J
COPPER 0.15  U 0.12  U
IRON 415  J 13700  J
LEAD 0.28  U 0.18  U
LITHIUM 33.6  J
MAGNESIUM 6480  J 35200  J
MANGANESE 864  J 2440  J
NICKEL 27  J 36.7  J
POTASSIUM 3390  U 2640  J
SELENIUM 0.06  U 0.04  U
SODIUM 17900  J 20200  J
STRONTIUM 98.4  J
TIN 0.07  U 0.1  U
TITANIUM 3  J 0.17  U
VANADIUM 0.35  U 0.09  U
ZINC 42.9  J 15.8  J
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CLASSIFICATION UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE UPPER UPPER UPPER
SAMPLING ROUND 01 02 03
LOCATION WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 5/11/2003 10/26/2003 8/25/2004
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SODIUM, FILTERED
TITANIUM, FILTERED
ZINC, FILTERED
Field Parameters  (mg/L)
ALKALINITY 300
CARBON DIOXIDE 105
DISSOLVED OXYGEN 0.2 0.12
DISSOLVED OXYGEN - METER 1.18 6.3
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 3.3  >
MANGANESE(+2) 1.5
NITRITE-N 0.003
OXIDATION REDUCTION POTENTIAL  (MV) -46.1 -0.8 124
PH  (S.U.) 6.69 6.54 5.75
SPECIFIC CONDUCTANCE  (MS/cm) 0.496 1.75 0.502
SULFIDE 0
TEMPERATURE  (C ) 12.84 15.27 17.24
TURBIDITY  (NTU) 0.4 0.8 0
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CLASSIFICATION UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE UPPER UPPER UPPER
SAMPLING ROUND 01 02 03
LOCATION WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL NORMAL NORMAL
SAMPLE DATE 5/11/2003 10/26/2003 8/25/2004
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE 14
NITRITE/NITRATE-N 0.05  U
SULFATE 270
TOTAL ORGANIC CARBON 1.7

Notes:
Field duplicate samples are excluded from these summaries because they are considered 
to be field QC samples.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter
MS/cm - milliSiemen per centimeter
MV - milliVolt
NTU - nephelometric turbidity unit
QC - quality control
RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
S.U. - standard unit
µg/L - microgram per liter
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SUMMARY OF CHEMICALS DETECTED
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
Volatile Organics  (µg/L)
ACETONE 3.7  J 0.8  J 0.5  UJ 1.6  J 0.5  UJ 0.5  UJ 0.5  UJ
BENZENE 0.3  U 0.3  U 0.3  U 0.7  J 0.3  U 0.3  U 0.3  U
CHLOROFORM 15 16 0.3  U 4 0.8  J 1 0.3  U
ETHANE 1 5.4
ETHENE 0.22 0.14
ETHYLBENZENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
METHANE 4500 5800
METHYLENE CHLORIDE 0.6  J 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  UJ 0.3  U
PROPIONITRILE 20  U 20  U 20  U 26  J 20  U 20  U 20  U
TOLUENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TOTAL XYLENES 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
Total Metals  (µg/L)
ALUMINUM 296000  J 77200  J 8.35  U 2930  J 10700  J
ANTIMONY 1.2  U 6.3  J 1.1  U 1.3  U 2.1  J
ARSENIC 29.2  J 11.8  J 3.8  J 1.5  U 2.2  J
BARIUM 1700  J 1170  J 1250  J 262  J 444  J
BERYLLIUM 15.1  J 4.8  J 0.02  U 0.15  U 0.42  U
CALCIUM 19700  U 12700  J 26600  J 10000  J 8240  J
CHROMIUM 452  J 84.9  J 0.77  U 5.1  J 14.8  J
COBALT 95.7  J 31.3  J 2.3  J 0.71  U 4.2  J
COPPER 86.1  J 33.1  J 0.24  U 4.5  J 3.1  J
IRON 241000  J 46200  J 1350  J 1110  J 3520  J
LEAD 127  J 34.2  J 0.069  U 2  U 3  J
LITHIUM
MAGNESIUM 36700  J 9370  J 8510  J 3130  J 3970  J
MANGANESE 3800  J 991  J 224  J 33.6  J 93.7  J
MERCURY 0.12  J 0.028  J 0.03  U 0.007  U 0.03  U
NICKEL 338  J 84.7  J 7  J 3  J 9.6  J
POTASSIUM 74400  J 13900  J 5300  J 5170  J 8410  J
SELENIUM 5  J 2.8  J 0.094  U 1.4  U 0.44  U
SODIUM 71300  J 70500  J 211000  J 96200  J 224000  J
STRONTIUM
TIN 3.9  J 2.6  U 0.08  U 1.6  U 0.54  U
TITANIUM 1020  J 203  J 32.3  J 59.1  J
VANADIUM 410  J 80.9  J 1.14  U 4.4  J 15.6
ZINC 454  J 143  J 2.7  U 11.3  J 10.6  J



TABLE 3-33

SUMMARY OF CHEMICALS DETECTED
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 4

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED 85.5  U 65.9  U 126  J
ANTIMONY, FILTERED 8.8  J 1.5  U 1.5  J
ARSENIC, FILTERED 1.3  U 1.5  U 1.3  J
BARIUM, FILTERED 28  J 215  J 341  J
CALCIUM, FILTERED 10600  J 10300  J 7910  J
CHROMIUM, FILTERED 0.42  U 0.69  U 0.59  J
COBALT, FILTERED 7.5  J 1.1  U 4.8  J
COPPER, FILTERED 1.5  U 2.8  J 0.72  U
MAGNESIUM, FILTERED 2850  J 3060  J 3500  J
MANGANESE, FILTERED 194  J 17.7  J 57.9  J
NICKEL, FILTERED 5.2  J 1.4  U 4.6  J
POTASSIUM, FILTERED 3410  J 4660  J 5880  J
SODIUM, FILTERED 77500  J 97300  J 218000  J
TITANIUM, FILTERED 0.85  U 0.68  U 1.9  J
VANADIUM, FILTERED 0.31  U 0.59  U 0.53  J
ZINC, FILTERED 48.2  J 8.3  J 1.6  J
Field Parameters  (mg/L)
ALKALINITY 250 500
CARBON DIOXIDE 10  U 18
DISSOLVED OXYGEN 0.87 3.5 1.77 4 3.31
DISSOLVED OXYGEN - METER 2.13 4.51 2.57 3.07
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 0 0.12
MANGANESE(+2) 0.3 0
NITRITE-N 0.007 0.005
OXIDATION REDUCTION POTENTIAL  (MV) 64.3 188 95 174.100000 143.100000 -69 6.7
PH  (S.U.) 7.16 7.35 5.47 7.99 6.15 7.23 6.58( )
SPECIFIC CONDUCTANCE  (MS/cm) 0.257 0.256 1.004 0.392 0.411 0.65 1.043
SULFIDE 0.01 0.04
TEMPERATURE  (C ) 11.9 7.29 24.93 12.78 15.85 14.18 23.89
TURBIDITY  (NTU) 1000  > 650 4.7 22.5 2 1000  > 150
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE 4 4
SULFATE 8 6
TOTAL ORGANIC CARBON 2.6



TABLE 3-33

SUMMARY OF CHEMICALS DETECTED
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 4

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE LOWER VALLEY VALLEY UPPER UPPER UPPER UPPER
SAMPLING ROUND 03 03 03 01 01 02 03
LOCATION 16MWT21 16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GWT2101 16GWT1901 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/16/2004 8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
Volatile Organics  (µg/L)
ACETONE 7.4  J 0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ
BENZENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLOROFORM 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
ETHANE 0.062
ETHENE 0.018
ETHYLBENZENE 0.9  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
METHANE 15
METHYLENE CHLORIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
PROPIONITRILE 20  U 20  U 20  U 20  U 20  U 20  U
TOLUENE 1.3 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TOTAL XYLENES 2.2 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
Total Metals  (µg/L)
ALUMINUM 356  J 89.2  J 65.8  J 85.6 60.6  U 8.3  U
ANTIMONY 0.56  U 0.09  U 0.42  U 0.1  U 0.03  U 0.02  U
ARSENIC 1.9  J 0.13  U 0.32  U 0.16  U 0.33  U 0.66  J
BARIUM 64.2  J 41.7  J 57.6  J 21.6  J 18  J 17.8  J
BERYLLIUM 0.03  U 0.5  U 0.33  U 0.42  U 0.34  U 0.06  U
CALCIUM 91800  J 38100  J 6800  J 99400  J 97300  J 212000  J
CHROMIUM 24.5  J 1.1  U 0.69  U 0.43  U 0.29  U 0.17  U
COBALT 0.3  J 6.4  J 4.1  J 12.9  J 9.2  J 18.7  J
COPPER 2.5 0.47  U 0.4  U 0.87  J 0.15  U 0.12  U
IRON 376 19.8  U 73.5  U 287  J 415  J 13700  J
LEAD 0.2  U 0.07  U 0.3  U 0.21  U 0.28  U 0.18  U
LITHIUM 32.7  J 33.6  J
MAGNESIUM 108  J 39000  J 4520  J 6240  J 6480  J 35200  J
MANGANESE 5.7 502  J 228  J 916  J 864  J 2440  J
MERCURY 0.03  U 0.049  U 0.046  U 0.02  U 0.2  U 0.02  U
NICKEL 1.6 82.1  J 7  J 34.2  J 27  J 36.7  J
POTASSIUM 22200  J 1140  J 1410  J 738  J 3390  U 2640  J
SELENIUM 2.1  J 0.1  U 0.19  U 0.05  U 0.06  U 0.04  U
SODIUM 231000  J 12800  J 11100  J 18000  J 17900  J 20200  J
STRONTIUM 88.4  J 98.4  J
TIN 0.15  U 0.06  U 0.39  U 0.06  U 0.07  U 0.1  U
TITANIUM 3.8  J 3  J 0.17  U
VANADIUM 5.9 1.14  U 1.14  U 0.3  U 0.35  U 0.09  U
ZINC 6.5  J 56  J 4.8  U 50  J 42.9  J 15.8  J



TABLE 3-33

SUMMARY OF CHEMICALS DETECTED
LOWER AND VALLEY AQUIFER GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 4 OF 4

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
WATER BEARING ZONE LOWER VALLEY VALLEY UPPER UPPER UPPER UPPER
SAMPLING ROUND 03 03 03 01 01 02 03
LOCATION 16MWT21 16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83
SAMPLE NUMBER 16GWT2101 16GWT1901 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
SAMPLE CODE NORMAL ORIG NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 10/16/2004 8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
Dissolved Metals  (µg/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SODIUM, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters  (mg/L)
ALKALINITY 300
CARBON DIOXIDE 105
DISSOLVED OXYGEN 1.04 3.32 6.91 0.2 0.12
DISSOLVED OXYGEN - METER 0.64 1.18 6.3
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 3.3  >
MANGANESE(+2) 1.5
NITRITE-N 0.003
OXIDATION REDUCTION POTENTIAL  (MV) 52.8 341.900000 84 7.1 -46.1 -0.8 124
PH  (S.U.) 11.96 4.73 5.53 6.65 6.69 6.54 5.75( )
SPECIFIC CONDUCTANCE  (MS/cm) 2.48 0.412 0.126 0.568 0.496 1.75 0.502
SULFIDE 0
TEMPERATURE  (C ) 13.22 19.6 20.62 11.8 12.84 15.27 17.24
TURBIDITY  (NTU) 21.8 2.91 5.6 2.2 0.4 0.8 0
Miscellaneous Parameters  (mg/L)
AMMONIA-N 0.04
CHLORIDE 14
SULFATE 270
TOTAL ORGANIC CARBON 1.7

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
C - Celsius
HMX - octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine
mg/L - milligram per liter QC - quality control
MS/cm - milliSiemen per centimeter RDX - 1,3,5-hexahydro-1,3,5-trinitrotriazine
MV - milliVolt S.U. - standard unit
NTU - nephelometric turbidity unit µg/L - microgram per liter
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4.0  PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

4.1 PHYSIOGRAPHY AND TOPOGRAPHY 

NSWC Crane is located in the unglaciated area of the Crawford Uplands Physiographic Province.  This 

province is a rugged, highly vegetated, dissected plateau bounded by the Mitchell Plain Physiographic 

Province to the east and the Wabash Lowland Physiographic Province to the west (Murphy and Wade, 

1995).  The Mitchell Plain is a low, dissected limestone plateau characterized by sinkholes and karst 

topographic features.  The boundary between the Crawford Upland and the Mitchell Plain is marked by 

the highly irregular, eastern-facing Chester Escarpment.  Springs, caverns, caves, and other solution 

weathering features can be found along this escarpment and on the eastern edge of the NSWC Crane 

facility.  The boundary between the Crawford Upland and the Wabash Lowland near the western 

boundary of NSWC Crane is gradual (Murphy and Wade, 1995).  The terrain is predominantly rolling with 

moderately incised stream valleys throughout and occasional flat areas in the central and northern portions 

of NSWC Crane.  The elevations across NSWC Crane range from about 500 feet above mean sea level 

(amsl) to about 850 feet amsl.  Topographic relief in the Crawford Upland generally ranges from 100 to 

350 feet.  Greater relief exists in the eastern part of NSWC Crane near the Chester Escarpment (Murphy 

and Wade, 1995). 

 

The Cast High Explosives Fill/B146 Incinerator area (SWMU 16) is located in the north-central portion of 

NSWC Crane (Figure 1-1), on the southeast side of Highway 45, which is the main highway running 

through the facility.  Highway 45 runs in a northeast-southwest direction along a ridgetop that is also a 

drainage divide.  It separates the Greenwood Lake drainage that lies on the northwest side of the 

highway from Turkey Creek watershed that lies the southeast side (Figure 1-2).  SWMU 16 lies on a 

flattened ridgetop that extends southward from the primary ridge along Highway 45, and has an elevation 

of approximately 765 feet amsl. 

 

SWMU 16 is approximately 16 acres in size.  B146, the largest building at SWMU 16, is located in the 

center of SWMU 16 and covers approximately two-thirds of an acre.  A rail spur and gravel parking lot are 

located on the west side of B146 (Figure 1-3).  An asphalt–paved parking lot and loading dock are located 

on the east side of the building.  The incinerator bays are located on the south end of B146.  In addition, 

an ash pile was located south of the building in the past.  A chain-link fence surrounds the Cast High 

Explosives Fill area. 
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The elevations on top of the ridge range from about 760 to 766 feet amsl.  The land surface slopes down 

to a low elevation of 577 feet amsl in the Turkey Creek streambed at staff gauge 16SG09 located about 

300 feet south of the SWMU boundary.  The total topographic relief is therefore about 190 feet 

(Figure 2-3).  The land surface slopes downward at a relatively even slope from the ridgetop down to the 

main drainage gullies and Turkey Creek.  This slope is about 18 to 20 percent. 

 

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 16 ridgetop is relatively flat; however, the elevation decreases relatively 

steeply to the east, south, and west at a slope of about 18 to 20 percent.  All surface drainage in the 

eastern portion of the Cast High Explosives Fill area drains eastward into two gullies that flow eastward 

and then southeastward and eventually drain into Turkey Creek near sampling points 16SW/SD15 and 

16SW/SD16 (Figure 2-3).  The western side of the area drains into three gullies that flow westward about 

500 feet, where they coalesce and flow southward and then southeastward (Figure 2-3).  This 

drainageway also empties into Turkey Creek (near sampling point 16SW/SD17). 

 

Three rounds of surface water sampling have been performed at this SWMU and estimates of surface 

water flow have been made each time.  During the first two rounds, conditions were relatively dry.  No 

flow was observed in the gullies, but surface water was present in small pools in the drainageways 

(Table 4-1).  Water samples were obtained from these pools.  The pools represent the remnants of storm 
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runoff in the gullies that must have occurred a short time prior to the sampling events.  Nine stream 

gauging stations were established on October 16, 2004, prior to the Round 2 sampling event, but flow 

rates were not measured at these stations during Rounds 2 or 3.  Measurements at these gauging 

stations will begin during the Round 4 sampling event. 

 

During the Round 3 sampling event (October 26 to November 11, 2004), surface water flow was 

observed and flow rates were estimated at all of the surface water sampling stations that were scheduled 

to get sampled.  Drainage from the northwestern side of the site travels in two small gullies past sampling 

stations 16SW/SD01, 16SW/SD07, 16SW/SD08, 16SW/SD28, and 16SW/SD29, and coalesces just 

before it reaches sampling station 16SW/SD12 (Figure 2-3).  Flow rates estimated in the small gullies 

ranged from about 15 to 100 gallons per minute (gpm).  At 16SW/SD12, the combined flow of the two 

gullies was about 125 to 150 gpm (Table 4-1).  Drainage from the southwestern side of the site flows past 

sampling stations 16SW/SD06 and 16SW/SD09 (Figure 2-3).  During Round 3 sampling event, the 

estimated flow rates in this single gulley were relatively low (5 to 10 gpm).  Drainage from the 

northeastern and southeastern gullies join together, and then flow past sampling stations 16SW/SD27, 

16SW/SD13, and 16SW/SD17.  During the Round 3 sampling event, flow rates in the western gulley were 

estimated to be 250 to 700 gpm.  This drainage channel joins Turkey Creek about 250 feet downstream 

of sampling station 16SW/SD17 and staff gauge 16SG08. 

 

Drainage from the northeastern side of the site passes through sampling stations 16SW/SD02, 

16SW/SD11, 16 SW/SD22, and 16SW/SD30.  At station 16SW/SD30, the drainage gulley from SWMU 16 

joins another gulley flowing from the north (16SW/SD21), which drains the Mine Fill A area (SWMU 12).  

Flow in the gulley draining the northeastern corner of SWMU 16 was low (5 to 15 gpm) during Round 3.  

The eastern gulley (with combined flows from SWMUs 16 and 12) then proceeds southeastward past 

sampling points 16SW/SD26 and 16SW/SD15, before it enters Turkey Creek.  Flows in the lower reaches 

of the eastern gulley during Round 3 were estimated to be about 20 to 25 gpm. 

 

A small gulley drains water from the southeastern corner of SWMU 16 (Figure 2-3).  Estimated flow rates 

at sampling stations 16SW/SD04, 16SW/SD05, and 16SW/SD10 at the top of the gulley were about 20 to 

100 gpm during Round 3 (Table 4-1).  This gulley runs downhill to the southeast and enters Turkey Creek 

near sampling station 16SW/SD16.  During the Round 3 sampling event, flow near the bottom of this 

gulley was estimated to be about 200 to 250 gpm.  Like the other two primary gullies, this gulley picks up 

surface flow from road ditches as it passes the road. 

 

Turkey Creek flows past SWMU 16, flowing from northeast to the southwest.  Sampling station 

16SW/SD18 and staff gauge 16SG07 are located on the Creek a short distance upstream of where the 
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eastern gulley enters Turkey Creek (Figure 2-3).  Sampling station 16SW/SD19 and staff gauge 16SG09 

are located on the Creek a short distance downstream of where the western gulley enters Turkey Creek.  

These locations were established to quantify the effects that discharges from SWMU 16 might have on 

the water quality and sediments in Turkey Creek.  During Rounds 1 and 2, flow in Turkey Creek was low 

or nonexistent.  During Round 3 sampling event, however, flow at 16SW/SD19, the downstream station, 

was approximately 1700 to 1900 gpm. 

 

All of the flow rates presented above are based on visual estimates and are only rough approximations.  

Based on the flow rates estimated during Round 3, the combined flow in the three gullies constituted 

approximately 40 to 50 percent of the total flow estimated for Turkey Creek. 

 

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.  Below the Pennsylvanian rock 

lies Mississippian-age limestone and sandstone formations of the Stephensport Group, including the Glen 

Dean, Golconda, and Beech Creek Limestones and the Big Clifty Sandstone (Figure 4-2).   

 

NSWC Crane is located on the eastern edge of the Illinois Structural Basin, where the Pennsylvanian- and 

Mississippian-age bedrock dips to the west-southwest at approximately 30 to 35 feet per mile (USACE 

WES, 1982; Kvale, 1992).  Locally however, the dip of the Mississippian bedrock can range from 0 to 

15 feet per mile to as much as 100 feet per mile to the southwest (e.g., in Sulphur Creek valley) (Kvale, 

1992).  Because the pre-Pennsylvanian bedrock is dipping to the 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. 

 

An erosional unconformity separates the Pennsylvanian strata above from the Stephensport strata below.  

Depending on the location at NSWC Crane, pre-Pennsylvanian erosion has removed a significant portion 

of the Stephensport strata.  At these locations, the paleovalleys are filled with shales and sandstones of 

Pennsylvanian age (Figure 4-2).  The Pennsylvanian/Mississippian unconformity at SWMU 16 is 

estimated to lie between 630 to 640 feet amsl (Barnhill, 1993), or roughly 126 to 136 feet below the top of 
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the ridge.  This places the base of the Pennsylvanian rock above the elevation of Turkey Creek.  

According to the basewide geology map (Figure 4-3), Upper Mississippian rock units crop out in Turkey 

Creek valley directly southeast of SWMU 16.  Therefore, it is expected that sandstones, shales, and 

limestones of the Hardinsburg, Haney, Indian Springs, and Big Clifty formations may be present at the 

base of the ridge and down near creek level. 

   

The Cast High Explosives Fill/B146 Incinerator area (SWMU 16) is located on a flattened ridgetop with 

relatively steep slopes that lead down to stream channels on the western, southern, and eastern sides of 

the ridge.  The geology and hydrogeology of SWMU 16 was first investigated in the early 1980s when the 

USACE installed five monitoring wells in the area (WES-14-01-83 through WES-14-05-83).  The area has 

been investigated more recently for the RFI during three field efforts.  In March through May 2003 (Round 

1 field effort), six new monitoring wells were installed.  In October through January 2004 (Round 2 field 

effort), 12 additional monitoring wells were installed; one of these wells (16MWT14) has subsequently 

been abandoned.  In July through September 2004 (Round 3 field effort), 3 additional monitoring wells 

were installed (Table 2-2).  A total of 23 monitoring wells currently exist on or near the top of the ridge and 

two monitoring wells (16MWT19 and 16MWT20) have been installed on the lower southeastern slope of 

the ridge.  These two monitoring wells have been screened in unconsolidated valley deposits, which 

consist of a mixture of alluvium, colluvium, and/or residual soil overlying Mississippian-age shale (boring 

logs are presented in Appendix B).  The shale is presumed to be part of the Hardinsburg Formation or the 

Indian Springs Shale (Figures 4-2 and 4-3). 

 

The maximum depth of investigation to date for this SWMU was approximately 105 feet below the 

ridgetop (16MWT18).  Figure 4-4 illustrates the locations of the hydrogeologic cross sections, including 

select borings, through SWMU 16.  Figures 4-5 shows hydrogeologic cross sections A - A’ and B - B', and 

Figure 4-6 shows hydrogeologic cross section C - C'. 

 

The bedrock found at the site consists of siltstones, sandstones, shales, and coal seams.  The layers of 

siltstone and sandstone encountered are discontinuous.  A number of shallow, discontinuous, and 

weathered sandstone layers (5 to 10 feet thick) were encountered near the top of the ridge at elevations 

of about 740 to 755 feet amsl (see Figures 4-5 and 4-6).  The sandstones are presumably capping the 

ridge and are resistant to erosion.  Groundwater was first encountered in these sandstones so they have 

been grouped together and are referred to as the Puz. 

 

Shale layers are somewhat continuous and interlayered with the shallow sandstones.  A continuous or 

nearly continuous layer of shale and siltstone, 5 to 10 feet thick, lies beneath the shallow sandstone 

lenses between elevations of 730 and 740 ft amsl (Figures 4-5 and 4-6).  The shale and siltstone unit is 
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irregular in thickness, but appears to be an effective aquitard between the Puz and the sandstone lenses 

below. 

 

Slightly deeper, intermediate-depth sandstone lenses are classified as the Pmz, as discussed below, and 

were encountered at elevations of approximately 720 to 735 feet amsl.  The location where the thickest 

intermediate-depth sandstone unit was encountered was in well 16MW01 (see cross section B-B’ of 

Figure 4-5), which is located on the southwestern side of SWMU 16.  This sandstone unit extends east to 

west across the northern end of SWMU 16 (see cross section A-A’ of Figure 4-5) and is interpreted to 

extend south to well 16MW01.  However, this sandstone is also discontinuous, based on its absence in 

well 16MWT05. 

 

About 35 to 50 feet of shale lies beneath the intermediate-depth sandstone lenses (Pmz) and is 

continuous across the site.  The elevation of the shale ranges from about 675 to 720 or 725 feet amsl 

(Figures 4-5 and 4-6).  Because of its thickness, this shale is acting as an aquitard beneath the 

intermediate-depth sandstone lenses described above (Pmz) and the underlying interlayered sandstone 

and siltstone described below. 

 

The interlayered sandstone and siltstone unit, located beneath the thick shale, also contains a coal seam 

near the top (Figures 4-5 and 4-6).  Four monitoring wells have penetrated into this sandstone/siltstone 

unit; however, none of them extend more than about 12 feet into it.  Therefore, it is not possible to 

determine how thick this sandstone is and how its lithologic properties might change at greater depth.  

This interlayered sandstone and siltstone is considered to be the Plz. 

 

The Pennsylvanian bedrock beneath SWMU 16 is estimated to be 122 to 134 feet in thickness.  The 

Pennsylvanian/Mississippian unconformity at SWMU 16 is estimated to be at approximately 630 to 

640 feet amsl, roughly 126 to 136 feet bgs (Barnhill, 1993).  This would place the Mississippian rock 

formations about 20 to 30 feet below the deepest monitoring well located on the ridgetop (Figure 4-5 and 

4-6). 

 

Two monitoring wells were installed along the road near the base of the ridge on the southeast side of 

SWMU 16 (Figure 4-4 and 4-5).  These monitoring wells were installed to access the potential for 

contaminated groundwater to be migrating downhill on top of the bedrock-soil interface.  While drilling 

these boreholes, 1 to 2 feet of shale was encountered in the bottom of each boring.  This shale may be 

part of the Hardinsburg Formation or it may be part of the Indian Springs Shale.  In either case, the shale 

unit should act as an additional aquitard that prevents migration of groundwater and contaminants 

vertically downward through the core of the ridge. 

020502/P 4-6 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date: March 2011 

Section: 4 
Page 7 of 13 

 
 

Drilling has not been performed at lower elevations down near Turkey Creek because of accessibility 

problems (i.e., wet, swampy conditions), so it is not possible to estimate how thick the unconsolidated 

alluvium and colluvium might be near the center of the small valley. 

 

4.5 SOILS 

The geologic materials that underlie the SWMU 16 ridge include natural unconsolidated soil materials and 

bedrock (Lower Pennsylvanian and Mississippian).  Natural unconsolidated materials on the ridgetop and 

sides of the ridge are residual soils formed as a result of weathering of the underlying Raccoon Creek 

Group.  The residual soils consist predominantly of fine materials, including varying amounts of clay, silt, 

and sand.  The maximum observed thickness of soils on top of the ridge was about 13 feet (e.g., 

16MWT07, 16MWT08, and 16MWT10, Figure 4-5). 

 

4.6 HYDROGEOLOGY 

The maximum thickness of overburden (i.e., residual soils) encountered on the ridgetop at SWMU 16 was 

13 feet.  Elsewhere, the residual soils were generally 10 feet thick or less.  While drilling through the 

overburden, no saturated conditions or flowing water was observed in the residual soils on top of the 

ridge.  Therefore, it is concluded that very little if any groundwater is perching on top of the ridge at the 

interface between the bedrock and overburden.  Water elevations measured at staff gauges located in the 

upper drainage gullies indicate that water in these gullies is not hydraulically connected to the bedrock 

groundwater, and these elevations were not considered during preparation of the potentiometric surface 

maps.  The surface water at these locations is believed to be perched on top of the clayey residual soils 

or on the bedrock surface.  This is not the case for the soils and saturated conditions in the overburden 

down near the base of the ridge. 

 

The Pennsylvanian bedrock encountered during the field investigations was divided into three water-

bearing zones (Puz, Pmz, and Plz) based on stratigraphy, differences in water-yielding properties, and 

differences in hydraulic potential that were encountered in each of the three zones.  Shale units and 

occasional siltstone lenses separate the three water-bearing zones and appear to act as aquitards.  The 

upper, middle, and lower groundwater potentiometric surfaces and flow patterns were determined based 

on water levels measured on January 24, 2004 (see Table 2-2). 

 

There are 12 monitoring wells installed across the site that are screened in the shallow water-bearing 

zone (see Table 2-2 and Figure 4-7).  Except for well WES-14-03-83, the Puz wells are all screened 
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above an elevation of 735 feet amsl.  Well WES-14-03-83 actually penetrated through the uppermost 

sandstone and went down several feet through the underlying shale (see cross section B-B’, Figure 4-5).  

The static depth to groundwater in the Puz wells ranged from 10.25 feet bgs at 16MWT02 to 22.05 feet 

bgs at 16MWT10 in January 2004 (Table 2-2).  Groundwater elevations in the Puz monitoring wells 

ranged from 742.38 feet amsl at well 16MWT10 to 753.03 feet amsl at well 16MWT04, with an average 

groundwater elevation of 748.33 feet amsl.  Monitoring wells 16MWT07 and 16MWT14 were installed in 

the same shallow depth interval as the other 10 wells.  However, these two wells did not encounter any 

sandstone units and failed to produce water, demonstrating the discontinuous nature of the Puz.  As a 

result, a kidney-shaped area in the center and southwest side of SWMU 16 is identified as an area where 

the Puz is absent or dry (Figure 4-7). 

 

In general, the Puz potentiometric surface mimics the surface topography.  The highest groundwater 

elevations in the northern portion of the site were measured in monitoring wells WES-14-02-83 and 

16MWT17, which are located near the centerline of the ridge.  Groundwater to the west of the divide flows 

to the west and southwest, ultimately discharging into gullies that drain surface water and groundwater 

westward towards a tributary of Turkey Creek.  Shallow groundwater east of the divide flows to the east 

towards gullies on the eastern side of the site.  Shallow groundwater is also present in the east-central 

portion of the site and flows in a southeasterly direction towards gullies on the southeastern side of the 

site that convey water eastward and southeastward towards Turkey Creek.  As stated above, the shallow 

water-bearing zone appears to be absent or dry throughout most of the west-central and southern 

portions and in a small northeastern area of this SWMU (Figure 4-7). 

 

Monitoring well 16MWT01 was not used in developing the SWMU 16 Puz potentiometric surface map 

because it is not representative of SWMU 16 groundwater elevations (see Figure 4-5).  The 

potentiometric surface elevation for 16MWT01 was approximately 6.78 feet lower than 16MWT06 during 

the May 30, 2003 measurements, and the water level difference was 1.71 feet during the 

January 24, 2004 measurements.  The groundwater in this well appears to have a restricted hydraulic 

connection to the shallow groundwater flow system at the site.  An evaluation of fracturing during drilling 

activities showed that fewer fractures existed in 16MWT01 compared to 16MWT06 and other wells at the 

site.  A lower groundwater yield was also noted during purging and development of 16MWT01, which may 

be related to the lower water level elevations in this well. 

 

There are seven monitoring wells screened in the intermediate water-bearing zone (see Table 2-2 and 

Figure 4-8).  The static depth to groundwater ranged from 20.13 feet bgs at 16MWT12 to 32.93 feet bgs 

at 16MWT16 in January 2004 (Table 2-2).  Groundwater elevations in the Pmz ranged from 731.81 feet 
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amsl at well 16MWT16 to 736.07 feet amsl at well 16MWT03, with an average groundwater elevation of 

734.74 feet amsl (see Figure 4-8).   

 

Monitoring well 16MWT16 was not used in developing the SWMU 16 potentiometric surface map for the 

Pmz (Figure 4-8).  The potentiometric surface elevation for 16MWT16 was approximately 3 feet lower 

than the average water level for other monitoring wells screened in the intermediate water-bearing zone.  

It is surmised that this well may not have a strong hydraulic connection to the remainder of the 

intermediate groundwater flow system at the site. 

 

Groundwater elevations are highest near the central portion of this SWMU (near B146), and groundwater 

is flowing toward the southwestern, southern, and southeastern hillsides.  When it reaches the hillsides, 

the groundwater is most likely discharging to the ground surface, primarily where gullies are deeply 

incised into the ground surface.  These gullies convey water to the tributaries of Turkey Creek 

(Figure 2-3).  

 

There are five monitoring wells screened in the Plz (see Table 2-2 and Figure 4-9).  Monitoring well 

16MWT15 was not used in developing the potentiometric surface map for the deep water-bearing zone, 

because the potentiometric elevation for 16MWT15 was approximately 40 feet higher than the average 

water level measured in the other wells screened in the Plz.  This may indicate that the well is in an area 

of increased vertical fracturing and enhanced leakage from the overlying intermediate flow zone. 

 

The static depth to Plz groundwater ranged from 53.23 feet bgs at 16MWT15 to 97.04 feet bgs at 

16MWT08 in January 2004.  Groundwater elevations in the Plz ranged from 664.53 at well 16MWT08 to 

706.46 feet amsl at well 16MWT15 on January 24, 2004, with an average elevation of 676.93 feet amsl 

(Figure 1-15).  Excluding the data for monitoring well 16MWT15, the deep groundwater elevations ranged 

from 664.53 to 668.94 feet amsl, and averaged about 667 feet amsl in January 2004.  This groundwater 

elevation is about 68 feet and 81 feet deeper, respectively, than the average Pmz and Puz water levels.  

Thus, there is a very significant downward vertical gradient/hydraulic separation between the three water-

bearing zones. 

 

The potentiometric surface measured for the Plz on January 24, 2004 is presented in Figure 4-9.  

Groundwater flow direction on the eastern side of the site is towards the northeast.  The groundwater is 

likely discharging to the ground surface on the northeastern side of the ridge.  Most of this discharge is 

likely going into the deep gullies that have incised the hillsides.  These gullies in turn are conveying water 

to tributaries of Turkey Creek.  There is insufficient data to determine which direction groundwater in the 

Plz is flowing on the southern and western portions of SWMU 16. 
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As stated above, the average groundwater elevations in the Puz are significantly greater than the Pmz, 

which in turn are significantly greater than the groundwater elevations measured in the Plz.  In Figure 

4-10, the bottom elevation of each well screen versus the measured groundwater elevation measured in 

February 2005 is plotted for each well.  It is readily apparent that the measured groundwater elevations in 

the wells decrease significantly and linearly as the elevations of the well screens decrease.  There are 

two monitoring wells (16MWT15 and 16MWT21), both part of the Plz group, that have anomalously 

elevated groundwater elevations for the group (Plz) that they belong and they do not lie along the linear 

trend shown in Figure 4-10.  In Figure 4-11, the February 2005 groundwater elevations for four sets of 

well pairs are plotted.  This figure also shows that the wells screened at higher elevations have much 

higher groundwater elevations.  These two figures are evidence that groundwater is perched in the upper 

monitoring zones and flow downward into the deeper sandstones is greatly impeded.  In other words, the 

shales and siltstones that separate the three monitoring zones are very effective aquitards.  This will be 

substantiated further in Section 6.0. 

 

Two monitoring wells (16MWT19 and 16MWT20) are screened in the alluvium, colluvium, and residual 

soil overlying Mississippian shales near the base of the ridge.  As shown on Figure 4-10, the bottom 

elevation of the screens in these two wells are about the same as the elevation of the water surface in 

Turkey Creek; however, the groundwater elevations measured in these two wells  in February 2005 were 

nearly 15 feet higher than the creek level.  Thus, the creek has the lowest hydraulic potential and should 

be receiving groundwater discharge from both sides of the valley. 

 

The results of slug tests performed on select monitoring wells at SWMU 16 are presented in Table 4-2.  

Water level recovery plots and calculations based on the slug test data can be found in Appendix E.1.  

The average horizontal hydraulic conductivity (Kh) values for the Puz monitoring wells ranged from 0.267 

to 27.3 feet per day [9.42E-5 to 9.62E-3 centimeters per second (cm/s)] (Table 4-2).  The geometric mean 

K for the shallow water-bearing zone was approximately 1.83 feet per day (5.9 x 10-4 cm/s).  The 

horizontal hydraulic gradient for the Puz was calculated graphically from groundwater elevations 

measured in the northern area on Figure 4-7.  The calculated hydraulic gradient was estimated to be 

0.0198.  Assuming a fracture-related porosity of about 0.005 for the bedrock, the linear groundwater 

velocity was estimated to be 7.3 feet per day.  Assumptions and calculations for figuring groundwater 

velocity are presented in Appendix E.2. 

 

For the east-central area of SWMU 16, the average hydraulic gradient for the site was estimated to be 

0.0727.  The same horizontal hydraulic conductivity (1.83 feet per day) and porosity (0.005) were used to 

estimate the seepage velocity to be 26.6 feet per day.  
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A single horizontal hydraulic conductivity value (0.611 foot/day, 2.16E-4 cm/s) was measured for Pmz 

monitoring well 16MWT05 (Table 4-2).  The horizontal hydraulic gradient for the Pmz was estimated to be 

0.0048, based on groundwater potentials measured in the southern area of SWMU 16 (Figure 4-8).  

Assuming a fracture-related porosity of about 0.005 for the bedrock, the groundwater velocity was 

approximated to be 0.61 foot per day.  This lateral flow velocity is significantly less than the velocities 

estimated for the Puz. 

 

The average horizontal hydraulic conductivity (0.0022 foot per day, 7.76E-7 cm/s) was measured in two 

Plz monitoring wells (Table 4-2).  The hydraulic gradient for the site was calculated graphically from 

groundwater elevations measured in the northeastern part of the site, as shown on Figure 4-9.  The 

average hydraulic gradient for this area was estimated to be 0.02.  Assuming a fracture-related porosity of 

about 0.005 for the bedrock, the groundwater velocity was approximated to be 0.009 foot per day.  This is 

much lower velocity than the velocities estimated for the two monitoring zones above.  The reduced 

lateral flow velocities in the deeper zones are due to the significant reduction of average hydraulic 

conductivity values with depth. 

 

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 

which the facility is located as consisting of the Chestnut Oak Upland based on the dominant floral 
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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 [Naval Energy and Environmental Support Activity (NEESA), 1983].  Cleared 

areas at the facility have various stages of grassland, oldfield, 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.  No scrubs or 

shrubs are present in these areas, and leaf litter, limbs, and fallen 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 sites 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 

facility, especially in the vicinity of Greenwood Lake (Figure 1-2).  A large number of bird species frequent 
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the non-forested grassland, oldfield, 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 (B&R) 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. 

 



TABLE 4-1

ESTIMATED FLOW RATES AT SURFACE WATER SAMPLING LOCATIONS AND STAFF GAUGES
SWMU 16  - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA

Estimated Flow Rate (gpm)

Monitoring Location Round 1 Round 2 Round 3

4/1/2003 10/25-12/06/2003 10/26-11/11/2004

Surface Water Sampling Station
16SW/SD01 0, ponded 0, ponded NM
16SW/SD02 0, ponded 0, ponded NM
16SW/SD03 dry NM 0, ponded
16SW/SD04 dry NM 30 - 50
16SW/SD05 dry NM 20 - 25
16SW/SD06 dry NM 5
16SW/SD07 0, ponded 0, ponded NM
16SW/SD08 NA NM 15 - 20
16SW/SD09 NA NM 5 - 10
16SW/SD10 NA NM 80 - 100
16SW/SD11 NA NM 10 - 15
16SW/SD12 NA 0, ponded 125 - 150
16SW/SD13 NA 0, ponded 600 -700
16SW/SD14 NA 0, ponded NM
16SW/SD15 NA 0, ponded NM
16SW/SD16 NA dry 200 - 250
16SW/SD17 NA 0, ponded NM
16SW/SD18 NA 50 - 70 NM
16SW/SD19 NA dry 1700 - 1900
16SW/SD20 NA 0, ponded NM
16SW/SD21 NA 0, ponded NM
16SW/SD22 NA dry NM
16SW/SD23 NA NA 5 - 10
16SW/SD24 NA NA 0, ponded
16SW/SD25 NA NA 0, ponded
16SW/SD26 NA NA 20 2516SW/SD26 NA NA 20 - 25
16SW/SD27 NA NA 250 - 290
16SW/SD28 NA NA 100 - 120
16SW/SD29 NA NA 20 -30
16SW/SD30 NA NA 5 - 10

Staff Gauges
16SG01 NA NM NM
16SG02 NA NM NM
16SG03 NA NM NM
16SG04 NA NM NM
16SG05 NA NM NM
16SG06 NA NM NM
16SG07 NA NM NM
16SG08 NA NM NM
16SG09 NA NM NM

NA = Not applicable; sampling or gauging station not yet established
NM = Not measured



TABLE 4-2

HYDRAULIC CONDUCTIVITIES OF GEOLOGIC MATERIALS BASED ON SLUG TESTS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA

Monitoring Zone / 
Well No. Screened Material K (rising head, ft/day) K (falling head, ft/day)

Upper Pennsylvanian Water-Bearing Zone (Puz)

16MWT02 Silty sand, sand, and shale 3.37 5.09

16MWT04
3 ft of sandstone over 7 ft of 

shale 1.05 1.09

16MWT09 shale 0.413 0.267

16MWT10
fine-grained sandstone to sandy 

siltstone 27.3, 26.1 NM

16MWT17
6 ft of sandstone over 4 ft of 

shale 0.509 0.501

Middle Pennsylvanian Water-Bearing Zone (Pmz)

16MWT05 Shale and thin coal 0.584 0.638

Lower Pennsylvanian Water-Bearing Zone (Plz)

16MWT15
sandy siltstone to medium 

sandstone NM 0.0039

16MWT21 gray shaley siltstone NM 0.00044

NM = Not measured
K = hydrolic conductivity
ft = feet
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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 16.  Where feasible to do so, an attempt is made to identify 

which chemicals appear to be site-related contaminants and which do not.   

 

5.1 BACKGROUND 

Organic chemical contamination is defined for this RFI as chemicals whose concentrations exceed 

human health or ecological SVs and therefore are considered to potentially result in unacceptable human 

health or ecological risks.  A similar definition applies to metals, however, consideration is also given to 

the natural occurrence of metals in environmental media.  Concentrations of metals that are within normal 

background levels are not considered to represent true contamination.  Nevertheless, if site-related 

metals exceed chemical of potential concern (COPC) SVs, they are discussed in this section. 

 

The range of analyses conducted during this RFI is documented in Section 2.0 and summarized in 

Table 2-3.  Analytical data and data quality were presented in Section 3.0.  The data show that multiple 

chemicals of environmental interest appear in multiple areas of SWMU 16 at concentrations greater than 

SVs.  Comparisons to SVs are tabulated in Sections 7.0 and 8.0.  These comparisons were used to focus 

the list of chemicals used to depict the nature and extent of contamination at SWMU 16.  Details are 

provided below. 

 

To facilitate succinct descriptions of the extent of contamination, representative chemicals are used here 

to depict the extent of contamination.  These chemicals represent all chemicals that were detected at 

concentrations greater than applicable SVs and meet one or more of the following criteria: 

 

• Exceeds COPC SVs (described and evaluated further in Sections 7.0 and 8.0). 

 

• Representative (based on chemical and physical properties) of a particular group of chemicals (e.g., 

SVOCs, metals). 

 

• Detected multiple times and generally pervasive, thus representing the greatest extent of 

contamination for similar chemicals. 

 

• Detected infrequently but at environmentally significant concentrations. 
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• May be used to show a connection or no connection among various environmental media. 

 

• May be significant daughter products that demonstrate changes in contaminant concentrations over 

time due to chemical or biochemical degradation. 

 

• Ultimately, was judged to adequately represent contaminants at SWMU 16 in terms of nature and 

extent. 

 

Concentrations of some of the representative chemicals are plotted to depict the spatial extent of 

contamination.  For other representative chemicals whose extent can be easily described, only text is 

provided.  All data can be viewed in Appendix G, Tables G-1 through G-4, therefore the concentration of 

any chemical that was analyzed, but not explicitly discussed in this section, is available for review. 

 

No formal (e.g., statistical) comparisons of SWMU 16 RFI metals concentrations to background metals 

concentrations were conducted in this investigation.  However, NSWC Crane background soil data 

extracted from TtNUS, 2001 may be used to gain perspective on the concentrations of chemicals 

observed in SWMU 16 soils and sediments.  This is especially true of surface soils (Soil Group 3) that 

may have eroded into drainage channels such as the gullies on the hillsides of SWMU 16 that are 

typically dry and more akin to soil than sediments.  Tables 3-1 through 3-4 present summary statistics for 

metal concentrations in the following soil categories that are germane to SWMU 16: 

 

• All NSWC 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 

 

In addition to these tables, box and whisker plots were prepared for select metals to show the data 

distributions for each metal relative to their data distributions in background soils.  The plots are provided 

in Figures 5-1 through 5-9.  In each figure, NSWC Crane background data and SWMU 16 RFI data are 

plotted side by side for easy comparison.  The plots are in the form of pairs of box and whisker plots for 

each soil group, with three pairs of plots per figure.  The vertically oriented rectangular boxes represent 

the lower 25 percent quantile to the upper 75 percent quantile of each data set.  The bottom whisker 

represents the minimum detected concentration; the upper whisker represents the maximum detected 

concentration.  Above each upper whisker is a number in the format of x/y, which indicates the number of 
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detections (x) out of number of results (y).  The center horizontal line within each box represents the 

median (i.e., middle) value of the data set.  The greater chance of obtaining a maximum or minimum 

value between two data sets resides with the data set that has the greater number of values.  This 

characteristic is significant because there are generally more site data than background data for each 

metal and soil group pair.  The medians of two similar data sets, however, should appear at 

approximately the same location on the concentration scale and the general shape of the box and 

whisker plots should be similar if a site data set is representative of background concentrations.   

 

Complications may arise when one data set appears to be a subset of another.  For example, a 

background data set may have a smaller data spread than the site data when there are fewer background 

values than site values.  This could be an indication that the background data set is a subset of a larger 

set of background data that was not included in the background study.  However, the background study 

included soil samples from a large coverage of NSWC Crane so the chance of this occurring is small.  

More likely is the case where a site data set is a subset of the overall Crane data background.  This could 

occur because the site samples are collected from a relatively small area when compared to the breadth 

of spatial coverage of the background data.  The background data set may therefore be a combination of 

smaller, more localized data subsets, each with its own median and data spread and these could cause 

one data set to appear shifted relative to background.  In those cases, it is useful to compare the 

maximum values to determine whether the site maximum value appears to represent a value that is 

significantly greater than the background maximum value.  What is considered to be significant is 

subjective and requires professional judgment.  These issues are described on a case by case basis as 

necessary in the following text. 

 

Concentrations of all organic compounds were assumed to be zero in each of the background soil 

groups.  Therefore the detections of organic compounds at SWMU 16 are considered to be site-related, 

unless the site history and observed concentrations or concentration patterns indicate that the 

contaminants are from non-site related sources.  For example, chemicals such as methylene chloride or 

acetone are often detectable and attributable to laboratory contamination. 

 

Four upgradient locations were sampled for surface water and sediments.  Three of these (16SW/SD14, 

16SW/SD20, and 16SW/SD21) represent upgradient conditions for gullies; one (16SW/SD18) represents 

upgradient conditions for the Turkey Creek mainstream.  The concentrations of metals representing the 

two different classes of drainage channel (gullies and Turkey Creek Mainstream), appear to be 

significantly different.  Comparisons of site data to these upgradient values are discussed in the surface 

water and sediment section, as applicable (Section 5.3).  There was a single upgradient well, 16MWT01.  
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This well, located in the Puz, is used to represent upgradient groundwater conditions for all other 

SWMU 16 wells. 

 

Section 3.0 is a description of various data quality characteristics of the SWMU 16 data for all media.  

This section shows that sampling and analysis completeness goals for the project were generally met 

(Tables H-1 and H-2).  Where they were not met, representative samples could not be obtained.  This 

typically occurred when refusal was encountered during advancement of soil borings or when surface 

water was not present at or near a proposed sampling location.  In each of these cases a data void exists 

where the samples could not be collected, however, the data voids have not impaired the ability to 

understand the nature and extent of contamination.  Table 2-3 lists the various samples and the analyses 

that were conducted on the samples.  Table 2-4 is a detailed list of the reasons why proposed samples 

were not collected and why extra samples were collected or extra analyses were performed. 

 

5.2 SOIL CONTAMINATION 

Table 2-3 indicates which soil samples were collected and the analyses conducted on the samples.  

Figures 5-10A and 10B are spatial depictions of representative organic chemical detections in surface 

and subsurface soil.  Only two chlorinated organic chemicals are plotted because they represent the 

majority of organic chemical contamination in soils.  If the concentration of a plotted organic chemical 

exceeds an ecological or human health SV, a flag (e.g., E, H, or EH) is shown on the tag at the affected 

sampling location on the figures.  There are two sets of human health risk SVs used for selecting COPCs, 

one for direct contact with soil and the other for migration of contaminants from soil to groundwater.  The 

lower of the values was used in the figures. 

 

Each tag shows surface and subsurface soil concentrations so the vertical soil profile can be examined 

easily at each location.  Select metal plots are also presented and are described with the individual metal 

discussions below. 

 

5.2.1 Explosives 

Tables 3-5 through 3-8 present descriptive statistics and data for chemicals detected in soils at least once 

during the RFI.  Appendix Table G-1 is the entire RFI analytical database for SWMU 16 surface and 

subsurface soil.  Picramic acid results were rejected (See Table H-3) because of non-compliant percent 

recoveries in MS.  Although picramic acid results were rejected in just two samples, it is not clear that 

picramic acid could have been detected if it were present in any soil samples, except at moderate or 

higher concentrations (e.g., 20 times the reporting limit).  RDX concentrations were biased slightly to 

020502/P 5-4 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  March 2011 

Section: 5 
Page 5 of 29 

 
moderately low, but RDX should have been detectable at concentrations that were within 2 times the 

nominal detection limit, therefore this low bias is not considered to be significant.  No other data 

deficiencies were noted.  The only explosive compound detected in SWMU 16 soils was HMX, which was 

detected in a single sample (16SS0330002) at a concentration of 0.34 mg/kg.  This is less than the 

human health SVs of 310 mg/kg.  There is no ecological risk SV.  The HMX contamination is well 

bounded in all directions and explosives contamination in soils is not discussed further.  Overall, 

explosives contamination in SWMU 16 soils is minimal therefore the inability to detect picramic acid at 

moderate to low concentrations is not viewed to represent a significant data deficiency.  Explosives 

contamination is considered to be completely bounded vertically and laterally in SWMU 16 soils. 

 

5.2.2 Dioxins, Furans, PCBs, and SVOCs 

Several dioxin and furan results were detected during Round 1 at near-SV levels with most results within 

a factor of two or three of the human health SV.  The worst cases for this group of chemicals were 

11,500 ng/kg of 1,2,3,4,6,7,8,9-OCDD in sample 16SS0330002 (SV  =  2,800 ng/kg) and 1.5 ng/kg of 

1,2,3,7,8-PECDD in sample 16SS0320002 (SV  = 0.28 ng/kg).  The exceedances of SVs are relatively 

minor.  Nevertheless, dioxins were retained as COPCs and evaluated in the risk assessments.  The risk 

assessments indicated that there is no significant risk associated with the low concentrations of detected 

dioxins.  Therefore, the detected dioxin concentrations are satisfactorily bounded and are not discussed 

further because of their minor importance.  No dioxins or furans were analyzed during Rounds 2 and 3 

because of the minor importance of these chemicals.  Although PCBs were analyzed in several surface 

and subsurface soil samples, there were no detections of these chemicals so PCBs are not discussed 

further. 

 

Several SVOC compounds were detected in surface and subsurface soils.   Of these, relatively few 

exceeded human health or ecological risk SVs.  The exceedances were for 9,600 µg/kg 

benzo(a)anthracene, 8,400 µg/kg benzo(a)pyrene, 9,200 µg/kg benzo(b)fluoranthene,  5,000 µg/kg 

benzo(k)fluoranthene, 11,000 µg/kg chrysene, 1,600 dibenzo(a,h)anthracene, 4,400 µg/kg 

indeno(1,2,3-c,d)pyrene, and 180 µg/kg naphthalene, all of which exceeded one or the other of the 

human health or ecological SV in surface or subsurface soil at location 16SB003 only, with one minor 

exception.  The exception is a detection of 94 µg/kg benzo(a)pyrene in surface soil at location 16SB001, 

which exceeded the 62 µg/kg human health SV by about 50 percent.  SVs are provided in Sections 7.0 

and 8.0.  The exceedances are almost completely limited to surface soil, therefore, all of the PAH 

concentrations in excess of SVs are bounded vertically.   
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Laterally, the PAH exceedances of SVs at 16SB003 are bounded to the west by Building 146 and to the 

north and south by samples with no exceedances of PAHs.  No samples were collected to the east for 

PAH analyses, however, based on the available data, it does not appear the PAH contamination is wide 

spread in this area and PAH contamination is confined to surface soils.  

 

In addition to PAHs, there were a few other SVOC concentrations that exceeded SVs in soils.  

Specifically, 1,200 µg/kg bis(2-ethylhexyl)phthalate exceeded the ecological SV of 925 µg/kg at location 

16SB036.  Safrole exceeded its 404 µg/kg ecological SV at a few different locations (15,000 µg/kg at 

16SB013, 1,200 µg/kg at 16SB023, 4,600 µg/kg at 16SB025, 1,500 µg/kg at 16SB029, and 67,000 µg/kg 

at 16SB041).  There are no human health SVs for safrole, which is a common food additive (NJDEP, 

2001).  The highest observed safrole concentrations was in the 5 to 7 foot interval at 16SB041; however, 

there are no ecological SVs for that depth.  Safrole is often found in association with sassafras plants 

(safrole is present in the roots) and sassafras plants are known to grow all over NSWC Crane, therefore it 

is not likely that this chemical is site related.  This assertion is made in part because the observed SVOC 

exceedances of SVs are very limited and do not appear to represent a site-related source of these 

chemicals.  The only safrole exceedances of SVs in the subsurface were limited to the 2 to 3 feet depth at 

location 16SB023; therefore, the safrole is bounded vertically.  The detections of safrole were sparsely 

spaced in the lateral direction. 

 

Hexachlorophene and pentachlorophenol, commonly regarded as SVOCs, were analyzed using an 

herbicide analysis method to achieve lower than normal detection limits because they have relatively high 

toxicities.  The hexachlorophene results exhibited a severe low bias (approximately 20 percent mean 

recoveries in MS and MSD) and the pentachlorophenol results exhibit a moderately low to severe low 

bias (approximately 37 percent mean recoveries in MS/MSD) in solid samples.  Therefore, it is possible 

that these compounds could not have been detected at concentrations that were greater than but within a 

factor of 3 to 5 of their respective detection limits.  With a three-fold multiplier, the maximum non-detect 

value would represent a pentachlorophenol concentration potentially as high as 1.7 µg/kg, which is 

slightly greater than the 1.4 µg/kg human health SV for protection of groundwater from migration of soil 

contaminants.  A five-fold multiplier of the maximum non-detect pentachlorophenol concentration would 

yield a possible maximum concentration of 2.9 µg/kg for pentachlorophenol.  This is just two-times the 

lowest of the human health (1.4 µg/kg) and ecological (119 µg/kg) SVs.  The next lowest of the 

pentachlorophenol and hexachlorophene SVs for human health and ecological risk assessment is 

119 µg/kg (for pentachlorophenol).  Therefore, the estimated 3- to 5-fold low biases for pentachlorophenol 

and hexcachlorophene represent a very slight potential for exceeding either the human health or 

ecological risk SVs.  Despite this limitation, the infrequent detections of these compounds indicates that 

they are not significant site-related contaminants.  
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In summary, there was little soil dioxin/furan, PCB, and SVOC chemical contamination detected and the 

detected contamination appears to be well bounded with a few minor exceptions.  Furthermore, the 

infrequent exceedances of applicable SVs and the sparse distribution of exceedances suggest that these 

chemical either are not site-related or that they are of little significance as contaminants. 

 

5.2.3 VOCs 

Several VOC results were rejected because of poor analytical performance but the rejections have no 

significant effect on the usability of the data.  Although a few chlorinated VOC results were rejected, the 

rejections were generally for chemicals that are part of the analytical VOC fraction but are not of particular 

interest for SWMU 16 (See Section 3.0 and Table H-3).    

 

Despite the rejected VOC results, it is clear that chlorinated organic solvents are site-related 

contaminants.  The most frequently detected chemicals or chemicals with the greatest exceedances of 

SVs for surface and subsurface soils were TCE and its degradation product, cis-1,2-dichloroethene.  The 

concentrations of these chemicals are shown on Figures 5-10A and 10B.  A trace of vinyl chloride, a 

cis-1,2,-dichloroethene degradation product, was also detected at location 16SB065 (12 µg/kg in sample 

16SB0650206 and 9 µg/kg in sample 16SB0650608).  The VOC detections are limited almost completely 

to the area near the western sump and under Building 146 (See Figure 5-10A).  The highest soil VOC 

concentrations (over 1,000 µg/kg) are generally in the shallowest sampling interval inside of Building 146 

and in the intermediate sampling interval near borings 16SB053 and 16SB056 outside the building to the 

west.  From there, the VOC concentrations decrease in a topographically downgradient direction toward 

the west to become less than 100 µg/kg at the westernmost sampled locations.  Although there were a 

few minor detections of VOCs to the northeast of Building 146, they are of relatively little significance and 

are not discussed further.  

 

VOC contamination in soils is bounded well enough to establish the areas that are most contaminated 

and likely to be targets for a remedial action.  The contamination is greatest underneath Building 146 and 

extends primarily toward the west from the building.  TCE concentrations are not less than the TCE 

human health SV (2.8 µg/kg) for surface and subsurface soil at the westernmost sampling locations, 

therefore TCE contamination is not completely bounded toward the west.  In all other directions TCE 

contamination in soil is reasonably well bounded laterally and vertically, although the TCE concentrations 

are not less than 2.8 µg/kg in the deepest interval at a few locations: 28 µg/kg at 16SB058, 6 µg/kg at 

16SB062, 14 µg/kg at 16SB061, 17 µg/kg at 16SB065, 11 µg/kg at 16SB072, and 360 µg/kg at 16SB093.  

Because bedrock was encountered in some of the deepest sampling depths, which prevented sample 
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collection at those depths (See Tables 2-3 and 2-4), there is little doubt that the soil VOC contamination 

has migrated into the bedrock, especially underneath and west of Building 146 where the reservoir of 

TCE is greatest.  No evidence (e.g., TCE concentrations greater than 1,000,000 µg/kg) of free product 

TCE was detected. 

 

From Tables 3-5 through 3-8 and Figure 5-10, it is evident that the predominant contaminant in surface 

and subsurface soil at SWMU 16 is TCE.  Other VOCs were also detected, some related to the 

degradation of TCE.  The majority of VOC contamination is situated under and to the west of Building 146 

and the building operations appear to be the primary source of this contamination. The VOC 

contamination is well bounded in all directions except at the westernmost edge of the sampling pattern 

where TCE concentrations exceed soil SVs.  Some of the VOC contaminants have presumably migrated 

into bedrock, especially underneath and to the west of Building 146.  Therefore, VOC contamination in 

these areas is not well bounded in the vertical direction. 

 

5.2.4 Metals 

Metals were frequently detected in soils at concentrations in excess of SVs.  These data were of 

generally acceptable quality with the potential for a slight high bias, although the bias is viewed to be 

insignificant.  Some of the metals appear to be site-related contaminants and these metals are identified 

below.  The presumed origin of the metals contamination is from the B146 incinerator where munitions 

were roasted to demilitarize them.  Accordingly, metals that would be expected to be site-related are 

metals such as antimony, copper, lead, and zinc that are used in shell casings or bullets, or are 

components of alloys of such metals.  Metal fragments were observed on the ground surface near the 

incinerator area, although no fragments were recorded in the soil boring logs, thus indicating that the 

metal fragments are limited in vertical extent to the surface soil. 

 

Figures 5-11 through 5-19 are posting plots of various widely detected metals that appear to have a site-

related origin or frequently exceed SVs.  Tables 3-5 through 3-8 present detection statistics for metals in 

SWMU 16 soil.  Some metals (e.g., arsenic) were included in the plots even though they appear to be 

representative of background concentrations because they have significant SV exceedances in other 

environmental media at SWMU 16. 

 

Aluminum – Figure 5-11 displays aluminum concentrations in surface and subsurface soil.  All of the 

concentrations except one (16SB003) are greater than the human health SV but they appear, as a group, 

to be comparable to background concentrations.  This is made more evident by the background-to-site 

data comparisons of Figure 5-1 that show median and maximum values of the site data comparable to 
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background data for each of the three soil groups.  The increased spread of the aluminum data relative to 

background data appears to be a result of having more samples in the SWMU 16 data set. Therefore, 

aluminum is not discussed further.  

 

Antimony – This metal is a commonly used hardener for lead and is also chemically similar to lead.  

Therefore, it is found with lead in nature and frequently persists as a contaminant in lead products.  The 

concentrations of this metal are elevated relative to background concentrations (See Figure 5-2) and the 

distribution is such that the highest antimony concentrations are found near the incinerator previously 

located outside the southern end of Building 146.  Figure 5-12 shows the spatial distribution of this metal.  

Therefore, this metal is considered to be a site-related contaminant.  

 

Arsenic - Figure 5-13 shows the arsenic concentrations in surface and subsurface soils.  The distribution 

of this metal is similar to aluminum in that all reported soil concentrations exceed the human health SVs 

for surface and subsurface soils but the concentrations are comparable to background concentrations.  

Measured arsenic concentrations appear to represent background concentrations (See Figure 5-3) as 

indicated by the comparable mean values and spread of the various soil group data sets. 

 

Chromium – Figure 5-14 shows the concentrations of chromium in surface and subsurface soils.  The 

concentrations appear to be slightly elevated as compared to background concentrations (See Figure 

5-4) but the elevated status is attributed to a few locations: 33.7 mg/kg at 16SB089 (surface), 36.3 at 

16SB087 (subsurface), 38.2 mg/kg at 16SB088 (subsurface), 41.7 mg/kg at 16SB085 (subsurface), and 

48.2 mg/kg at 16SB089 (subsurface).  These locations are the easternmost and southernmost soil 

sampling locations and are the furthest sampling locations from the incinerator.  Therefore, chromium 

contamination does not appear to be bounded relative to the 2.1 mg/kg human health SV and appears to 

be elevated compared to background concentrations in this direction.  All other chromium concentrations 

are comparable to background concentrations. 

 

Copper – The concentrations of this metal are plotted in Figure 5-15.  This metal is a major component of 

brass used in making munitions shell casings.  Not surprisingly, the copper concentrations around the 

southern end of SWMU 16 are elevated relative to background concentrations (See Figure 5-5).  Most of 

the concentrations exceed the ecological surface soil SV (5.4 mg/kg) whereas two locations (413 mg/kg 

at 16SB015 and 391 mg/kg at 16SB021) exceed the human health surface soil SV (310 mg/kg).  All 

subsurface copper concentrations are less than the subsurface human health SV (310 mg/kg); there is no 

ecological SV for subsurface soil.  The elevated surface soil concentrations but background level 

subsurface soil concentrations are consistent with surficial deposition of copper.  Therefore, SWMU 16 
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copper is considered to be a site-related contaminant.  The copper contamination is completely bounded 

in the vertical direction but not in the lateral direction. 

 

Lead – This metal is a major component of bullets and munitions shells.  Figure 5-16 shows the spatial 

distribution of lead concentrations at SWMU 16.  Many of the sampled locations exceed the 81 mg/kg 

human health surface soil SV and the 16 mg/kg ecological surface soil SV.  Figure 5-6 shows that the 

surface soil lead data (Soil Group 3) are elevated compared to background data.  The highest 

concentrations of lead in surface soil (e.g., 1,240 mg/kg at 16SS0140002) occur near the former 

incinerator and the concentrations show a general pattern of decrease along transects leading away from 

that location.  There are no locations at which the subsurface lead concentrations exceeded the human 

health SV.  There is no ecological SV for subsurface soil.  Based on the available data, the lead 

contamination is completely bounded vertically relative to applicable SVs and the subsurface 

concentrations appear to reflect natural background levels.  The lead contamination is not bounded 

laterally because, furthest from the former incinerator location, the lead concentrations in surface soil are 

elevated compared to background concentrations and SVs. 

 

Nickel – Twenty (20) different surface soil samples exceeded the 14 mg/kg and the 13.6 mg/kg surface 

soil human health and ecological SVs, respectively (Figure 5-17).  Nine subsurface samples exceed the 

human health SV (14 mg/kg); there is no ecological SV for subsurface soil.  Just four of these (23.6 mg/kg 

at 16SB020, 24.8 mg/kg at 16SB026, 26.2 mg/kg at 16SB088, and 41.3 mg/kg at 16SS017) exceed the 

background surface soil 95/95 UTL of 22.1 mg/kg for nickel (See Table 3-2).  The UTL is the 

concentration below which 95 percent of the data are expected to fall in 95 percent of the measurements.  

These data indicate that the SV is less than typical background concentrations and that the observed 

surface soil concentrations are comparable to background concentrations with perhaps one significant 

exception – 41.3 mg/kg at 16SB017.  This location is within the distance from the former incinerator that 

other elevated metal contamination is observed.  Figure 5-7 supports this interpretation because it shows 

that the median nickel concentrations for site and background data sets are very similar and the spread of 

the data sets are also similar, although having more samples in the site data sets tends to increase the 

chance of obtaining maximum and minimum values in those data sets.  The locations furthest from the 

former incinerator location are not less than surface soil SVs, indicating that nickel contamination is not 

completely bounded laterally relative to these values, however, the nickel appears to be well bounded 

relative to background concentrations.  Location 16SB017 also had the greatest subsurface nickel 

concentration.  Otherwise, subsurface soil nickel concentrations also appear to reflect background 

conditions.  Therefore, nickel is not completely bounded relative to SVs, but appears to be well bounded 

by natural background concentration values. 
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Vanadium – The concentrations of this metal are plotted in Figure 5-18.  There are numerous 

exceedances of the vanadium surface soil human health (7.8 mg/kg) and ecological (1.59 mg/kg) SVs.  

Figure 5-8 supports this interpretation because it shows that the median vanadium concentrations for site 

and background data sets are very similar and the spread of the data sets are also similar.  There are, 

however, just three exceedances of the surface soil background 95/95 UTL (See Table 3-2).  Thus, 

similar to nickel, the SVs appear to be within the natural background concentration of vanadium.  

Therefore, while concentrations on the perimeter of the sampling pattern exceed SVs, vanadium appears 

to represent natural background and is well bounded in that regard. 

 

Zinc – This metal is the second primary component (next to copper) of brass used to make military shell 

casings that were heated in the incinerator.  Figure 5-19 shows the spatial distribution of zinc 

concentrations in surface and subsurface soil.  Figure 5-9 presents background and site data sets side by 

side to show that SWMU 16 zinc concentrations are elevated relative to background concentrations.  Zinc 

concentrations in surface soil widely exceed the 65.6 mg/kg surface soil 95/95UTL (Table 3-2).  Six of the 

locations had exceedances of the human health SV for soil (680 mg/kg) and all locations had 

exceedances of the 6.62 mg/kg ecological SV.  Surface soil zinc contamination is not bounded laterally 

with respect to the ecological SV but it is reasonably well bounded in all directions by the 680 mg/kg 

human health SV.   Surface soil zinc contamination is not bounded laterally with respect to the 95.95 UTL 

for surface soil (65.6 mg/kg).  Vertically, the bounding of zinc contamination is complete relative to the 

human health SV; there is no ecological SV for subsurface soil zinc. 

 

In summary, surface soil metals contamination is not completely bounded laterally relative to SVs toward 

the southern and to some degree the eastern sides of SWMU 16.  Bounding is nearly complete in the 

other directions.  Metal contamination is essentially limited to the top 2 feet of soil in the southern and 

southeastern area of SWMU 16, plus visible metal fragments located sporadically throughout this area 

and west of Building 146.  The primary contaminants that appear to be site-related are antimony, copper, 

lead, and zinc, although other metals (chromium and iron) may be minor contaminants.  The presence of 

these site-related contaminants is consistent with site operations, especially the use of the incinerator to 

heat military munitions and drive metal fumes into the air after which they would deposit onto the ground 

surface, as well as metal-containing ash residue off the southern end of Building 146.  Because these 

metals are not very mobile in soils, they have not migrated significantly into the subsurface.  More detail 

on the fate and transport of environmental contaminants is provided in Section 6.0.  

 

Some metals whose concentrations exceed SVs do not appear to be site-related contaminants based on 

comparability of observed concentrations to background concentrations.  Those metals include: 
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aluminum, arsenic, barium, cadmium, cobalt, manganese, nickel, and vanadium.  Barium, cadmium, 

cobalt and manganese were not discussed above. 

 

Chromium and iron may be a site-related contaminants but neither of these metals appears to be 

significantly elevated relative to background concentrations except at a few isolated sampling locations.  

The elevated chromium concentrations were reported for sampling locations that are furthest from the 

former incinerator (locations 16SB088 and 16SB089).  The isolated locations for iron exceed 40,000 µg/L, 

which is greater than the 95.905 UTL, at sampling locations 16SB020 and 16SB022, southwest of the 

former incinerator. 

 

Several metals were not discussed in this section because they are represented by the metals that were 

discussed.  None of the metals that were omitted from this discussion are believed to be significant site-

related contaminants.  The metals (i.e., calcium, magnesium, potassium, and sodium) are not significant 

environmental contaminants; or they were detected infrequently (in approximately 5 percent or less of 

samples) and at low concentrations compared to SVs (i.e., selenium, silver, and thallium), or they 

infrequently exceeded SVs (i.e., mercury) and therefore do not add significantly to an understanding of 

the extent of site-related contamination.  Screening values and evaluations of adverse effects of all 

metals are provided in Sections 7.0 and 8.0.  See Tables 3-5 through 3-8 for summaries of the 

frequencies of detection and results for metals detected in at least one surface soil sample or one 

subsurface soil sample. 

 

5.3 SURFACE WATER AND SEDIMENT CONTAMINATION 

Tables G-2 and G-3 of Appendix G are presentations of all surface water and sediment data, respectively, 

that were collected during RFI Rounds 1 through 3.  Surface water and sediment samples were not 

analyzed for dioxins or PCBs because these compounds were not expected to be significant for 

SMWU 16 and because they generally are diluted to insignificant levels in these media.  This was borne 

out by the soil analyses for these compounds.  Furthermore, these chemicals preferentially adsorb to 

solid substrates such as soil and sediment rather than being dissolved in surface water, so the likelihood 

of detecting these chemicals was expected to be low.  Comparisons of the chemical concentrations to 

SVs and selection of COPCs for risk assessment are made in Sections 7.0 and 8.0. 

 

Tables 3-9 through 3-19 present summary statistics and results for all chemicals detected at least once in 

the respective medium for surface water and sediment samples.  Tables 3-9 through 3-12 and 3-14 are 

for gully surface water samples where the sampling locations are on steep slopes and are often dry.  

Tables 3-13 and 3-16 are for mainstream surface water samples where the chance of finding water and 
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true, water-covered sediments is higher than in the gullies.  Tables 3-16 through 3-19 are for gully and 

Turkey Creek mainstream sediment samples. Organic chemical concentrations are not plotted because 

the degree of organic chemical contamination is low.  This is explained in the text below. 

 

Three gully locations were designated as upgradient of SWMU 16 investigative surface water and 

sediment gully locations.  They are: 16SW/SD14, 16SW/SD20, and 16SW/SD21.  For mainstream 

sampling, one upgradient location, 16SW/SD18, was sampled. 

 

Three sumps were sampled during Rounds 1 and 2 and those samples are numbered as surface water 

samples (i.e., the numbers include “SW”).  The sample numbers are: 16SW0101; 16SW0102; 

16SW0201; 16SW0202; 16SW0701; and 16SW0702.  These samples represent the contents of the 

sumps and do not represent water that is available in surface drainage channels.  Consequently, the 

samples are labeled as “SUMP” on the appropriate Section 3.0 and Appendix G tables and the data user 

should understand the difference between these samples and actual surface water samples when 

interpreting the data.  Transport of contaminants from sumps and exposure to the water represented by 

these samples is likely to be much different than exposure to water found in surface drainage channels.  

This is addressed in more detail in Sections 6.0 through 8.0. 

 

5.3.1 Explosives 

The upgradient gully and Turkey Creek mainstream samples did not contain detectable levels of 

explosives.  Although there were relatively few detections of explosives in surface water and sediment, 

RDX, was detected in downgradient gully surface water samples at a high enough concentration to cause 

it to be selected as a human health risk COPC for surface water.  Similarly, RDX and 2,6-dinitrotoluene 

were selected as ecological risk COPCs in sediment and surface water.  In addition HMX and the TNT 

degradation products 2-amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene were selected as COPCs 

for ecological risk in surface water.  COPC selection tables that indicate which chemicals were selected 

as COPCs are presented in Sections 7.0 and 8.0.  Those tables indicate whether concentrations in gully 

or mainstream locations were the cause for their selections as COPCs.  Immediately below is a matrix 

showing where the explosives compounds were detected and the observed concentration for each 

detection.  The letters following numerical values are data validation qualifiers. 
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 Parameter 

Sample Type Sample No. Units TNT 2,6-DNT 2-Am-4,6-DNT 4-Am-2,6-DNT HMX RDX 

Sediment 16SD0301 mg/kg      0.27 J 

16SD1201 mg/kg  0.54 J     

16SD1501 mg/kg  0.92 J     

Sumps 16SW0101 µg/L     29000 88000 

16SW0201 µg/L     1.5 J 9.2 

16SW0701 µg/L 2.1  0.89 J 2.2 J  2.9 

Gullies or 
Turkey Creek 
Mainstream 

16SW1201 µg/L     0.27 J  

16SW1501 µg/L     0.51 J 0.29 J 

16SW2401 µg/L     0.32 J  

16SW3001 µg/L   0.29 J 0.63 4.8 24 

16SW3002 µg/L    0.44 J 3.6 14 
 
2,6-DNT = 2,6-dinitrotoluene 
2-Am-4,6-DNT = 2-amino-4,6-dinitrotoluene 
4-Am-2,6-DNT = 4-amino-2,6-dinitrotoluene 
HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine  
RDX = 1,3,5-hexahydro-1,3,5-trinitrotriazine  
TNT = 2,4,6-trinitrotoluene 
 

RDX and HMX were the most pervasively detected explosive compounds in SMWU 16 surface water.  

Each of these compounds was detected in five out of 15 samples over the course of three rounds of 

sampling and HMX was detected in a sixth sample.  Except for HMX, RDX, and 2,6-dinitrotoluene, there 

were few exceedances of SVs and the exceedances were typically less than three times the SV.  The 

2,6-dinitrotoluene was detected in just two locations and is not discussed further because it is a minor 

contaminant of TNT or a degradation product of TNT (compare data from the matrix above to sampling 

locations shown in Figure 2-3).  The maximum concentrations of RDX and HMX chemicals were detected 

in Round 1 at location 16SW01, which is a sump sample from the sump north of Building 146 (See 

Figure 2-3).  This sample is not a true surface water sample, but it indicates that explosives are present in 

the northern sump at high concentrations.  The next highest RDX concentration in any gully surface water 

sample was 24 µg/L at location 16SW/SD30.  Upstream of this location RDX was detected at a 

concentration of 9.2 µg/L (location 16SW02).  Location 16SW02 is at the eastern edge of SWMU 16 in 

the eastern sump and 16SW/SD30 is in a gully northeast and downgradient of SWMU 16.  Location 

16SW/SD15 is the most downgradient gully sampling location east of SWMU 16.  There was no 

detectable RDX at that location thus bounding the surface water RDX contamination.  Location 

16SW/SD26 is situated between these latter two locations but location 16SW/SD26 was not sampled for 

explosives. 

 

020502/P 5-14 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  March 2011 

Section: 5 
Page 15 of 29 

 
To the west and south of SWMU 16, there were no detections of explosives.  The pattern described for 

RDX encompasses all other detected explosive compounds in SWMU 16 gullies, including the sumps 

(See Tables 3-9 and 3-14).  The mainstream is the most downgradient receiving body for surface water 

contamination from SWMU 16, therefore the SWMU 16 surface water contamination is well bounded in all 

downgradient directions.  

 

This is evident from the single low concentration of RDX in gully and mainstream sediments (single 

detection of 0.27 mg/kg RDX at sample 16SD0301), one detection of 0.54 mg/kg 2,6-dinitrotoluene 

(sample 16SD1201), and one detection of 0.92 mg/kg 2,6-dinitrotoluene (sample 16SD1501). 

 

In summary, bounding of explosives contamination is complete for all explosives in surface water and 

sediment at SWMU 16.  A small amount of explosives contamination was detected in the eastern half of 

the site in surface water and sediments, but the concentrations are less than detectable levels in the most 

downgradient locations that were sampled.  The highest concentrations of explosives were observed in 

the sump sample collected from the northern sump. 

 

5.3.2 Dioxins, Furans, and SVOCs 

Dioxins and furans were not analyzed in surface water or sediment samples.  SVOCs were analyzed only 

in Round 1; the sediments were sampled for SVOCs more extensively than the surface water (See 

Table 2-3).  Upgradient locations were not sampled for SVOCs.  Pentachlorophenol and 

hexachlorophene, which are SVOCs, were analyzed using an herbicide analytical method.  Very few 

SVOCs were detected in the downgradient surface water and sediment.  Of the detected SVOCs, few 

had concentrations high enough to cause them to be selected as COPCs. COPC screening tables are 

provided in Sections 7.0 and 8.0.  All elevated detections in surface water were at location 16SW/SD01.  

The samples from this location are sump samples and are not true surface water samples.  There were 

many more detections of SVOCs, primarily PAHs, in sediments than in surface water.  However, the 

concentrations were generally less than human health and ecological SVs with few exceptions.  Because 

the SVOC detections were so infrequent and of such low concentrations, these chemicals do not appear 

to be site-related contaminants and are not discussed further.  No spatial plots of these chemicals were 

generated for this report. 

 

5.3.3 Metals and Miscellaneous Parameters 

Figures 5-20 through 5-30 show the concentrations of representative metals in surface water and 

sediments for SWMU 16.  The tags display all rounds of data with (usually) two lines of values per tag.  
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The top line of values is the surface water data; the lower line is for sediment.  If only one line of data is 

present, the data correspond to the type of sampling location (either surface water or sediment).  Each 

round of data is separated from the others with a slash and the rounds are presented in sequential order 

reading from left to right. Exceedances of SVs are indicated by a filled black dot at each sampling 

location.  The dot is filled if any one of the applicable SVs was exceeded in any round of sampling.  For 

example, a filled dot at location 16SW/SD15 on Figure 5-20 indicates that the aluminum concentration in 

surface water exceeded the human health surface water SV of 3,600 µg/L.  The SVs are shown on the 

Figures.   

 

Unlike surface soil, no metal fragments were observed in sediments.  The concentrations of several 

metals in surface water and sediment exceeded surface water or sediment SVs at numerous locations:  

aluminum (Figure 5-20), antimony (Figure 5-21), arsenic (Figure 5-22), cadmium (Figure 5-23), copper 

(Figure 5-25), iron (Figure 5-26), lead (Figure 5-27), nickel (Figure 5-28), vanadium (Figure 5-29), and 

zinc (Figure 5-30).  Elevated concentrations of other metals were also detected at certain locations and 

are discussed below, as appropriate.  The discussions of this section are focused on the general pattern 

of contamination with the intent of showing which metals exceed SVs and background levels most 

frequently and extensively.  Metals for which concentrations are not plotted generally had a smaller 

difference between the measured SWMU 16 concentrations and the SVs, were detected less frequently 

than the plotted metals, or are less likely to be site-related than the plotted metals.  While reviewing the 

data, it is important to keep in mind the nature of sampling locations 16SW/SD01, 16SW/SD02, and 

16SW/SD07 as these locations were sumps rather than gullies.  There were two rounds of surface water 

samples collected from those sumps. 

 

Aluminum – Aluminum concentrations in surface water and sediment are plotted in Figure 5-20.  The 

highest aluminum concentrations in surface water were generally associated with gully downgradient 

locations (9,510 µg/L at 16SW/SD15; and 8,790 µg/L at 16SW/SD28).  All three upgradient surface water 

locations had aluminum concentrations less than 900 µg/L, indicating that the site concentrations, 

especially those greater than 2,000 µg/L, may represent contamination, but there are conflicting 

indications on this.   All other SWMU 16 surface water samples had concentrations that were 2,080 µg/L 

or less.  The most downgradient locations had aluminum concentrations less than human health SVs but 

exceeded ecological SVs. The more elevated aluminum concentrations are bounded in the downgradient 

directions for surface water; concentrations that exceed ecological SVs in the most downgradient 

directions are comparable to upgradient concentrations and do not appear to be contamination.  Many 

sampled locations had sediment concentrations that exceeded the human health SV (7,600 mg/kg); there 

is no ecological SV.  Overall, the SWMU 16 downgradient sediment concentrations (maximum value = 

19,500 mg/kg) are slightly greater than upgradient concentrations (maximum value = 12,800 mg/kg) 

020502/P 5-16 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  March 2011 

Section: 5 
Page 17 of 29 

 
across the SWMU gullies; the situation is similar for mainstream sediments.  Because the concentrations 

are only slightly elevated and do not reveal clear concentration gradients, it appears the aluminum in 

sediment is mostly due to naturally occurring aluminum with a possible slight contribution from SWMU 16.  

The sediment concentrations are comparable to surface soil aluminum background concentrations 

(maximum value = 17,400 mg/kg), therefore aluminum is considered not to be a significant site-related 

contaminant in surface water or sediment.   

 

Antimony - Antimony appears to be a site-related contaminant in soil.  Based on Figure 5-21 (antimony 

concentrations in surface water and sediment) it also appears to be a contaminant in surface water and 

sediment.  The highest observed sediment concentration (159 mg/kg at 16SW/SD04) is well in excess of 

typical sediment concentrations for this metal.  This value is 20 times greater than the maximum value 

reported for surface soils (Table 3-2).  Despite these elevated concentrations the antimony contamination 

in both surface water and sediment in gullies and mainstream channels is bounded by undetectable 

concentrations, or concentrations comparable to upgradient locations and SVs in the downgradient 

locations (16SW/SD19 and 16SW/SD25).  Therefore, antimony contamination is completely bounded in 

the downgradient directions.   

 

Arsenic - Arsenic concentration patterns (Figure 5-22) reveal a relatively uniform distribution of arsenic in 

surface water and sediments.  Whereas the upgradient locations did not exhibit detectable levels of 

arsenic many downgradient locations did.  Only the human health SVs were exceeded in any surface 

water sample; all sediment samples exceeded the human health SV and approximately half of the 

sediment samples exceeded the ecological SV.  The sediment arsenic concentrations are greater than 

surface soil arsenic concentrations (Table 3-2) but the relatively uniform distribution casts doubt as to 

whether arsenic is a site-related contaminant.  This is supported by the downgradient concentrations 

being very comparable to the upgradient concentrations in both gullies and mainstream samples.  Arsenic 

is probably not a site-related contaminant in surface water or sediment at SWMU 16. 

 

Cadmium - Figure 5-23 shows that there are few surface water exceedances of the 1.8 µg/L human 

health SVs, but there are numerous exceedances of the ecological SV (0.15 µg/L).  Cadmium was not 

detectable in any upgradient surface water sample.  The most downgradient mainstream location had 

0.66 µg/L cadmium in surface water, which is greater than the 0.15 µg/L ecological SV but less than the 

1.8 µg/L human health SV; otherwise, the most downgradient mainstream channel concentrations were 

less than detection limits and indicate that cadmium contamination is reasonably well bounded. Sediment 

concentrations also frequently exceeded human health or ecological SVs across the drainage channels, 

except in the most downgradient locations (16SW/SD25 and 16SW/SD19) of the mainstream channel.  

Therefore, cadmium contamination is bounded in the downgradient direction. 
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Chromium - Surface water chromium concentrations were less than human health and ecological SVs at 

all sampled locations except 16SW/SD15 where the 11.8 µg/L concentrations exceeded only the human 

health SV of 11 µg/L (See Figure 5-24).  All sediment sample concentrations were less than the human 

health SV but several locations had samples with chromium concentrations greater than the 43.4 mg/kg 

ecological SV.  The maximum concentration, 85.2 mg/kg at 16SW/SD10 is virtually the same as the 

upgradient concentration (85 mg/kg) at 16SW/SD20.  In general, surface water chromium concentrations 

exceed the upgradient chromium concentrations but not the applicable SVs.  All downgradient chromium 

concentrations in sediment are comparable to upgradient sediment chromium concentrations, although 

some SVs are exceeded.  Chromium may be a minor site-related contaminant, but this is not clear. 

 

Copper - Most of the sampled surface water and sediment locations (Shown in Figure 5-25) exhibited an 

exceedance of one or more SVs and many locations had concentrations in excess of the upgradient 

locations.  The most downgradient mainstream location 16SW/SD19 (4.1 µg/L) exceeded the ecological 

SV (1.58 µg/L) in Round 1.  The other surface water and sediment copper concentrations were less than 

the other applicable SVs at this location.  Copper contamination patterns indicate that locations of highest 

copper concentrations were generally on the SWMU 16 ridge top and decrease in downgradient 

directions away from that area.  However, copper is not completely bounded in the most downgradient 

direction based on the 4.1 µg/L surface water concentration at 16SW/SD19 in Round 1. 

 

Iron - Iron concentrations in excess of surface water or sediment SVs occur in every sampled location 

(See Figure 5-26).  Surface water iron concentrations consistently do not show a pattern of increase or 

decrease with distance from the SWMU; sediment concentrations generally increase from the ridge top to 

midway into the valley on each side (east and west) of the SWMU.  Lower elevations also have 

significantly elevated iron concentrations.  Surface water concentrations in the most downgradient 

locations are less than the SVs but not less than the upgradient concentrations, so surface water iron 

contamination is completely bounded.  The sediment iron contamination is not bounded in the 

downgradient direction as compared to SVs or upgradient concentrations.  The source of the iron 

contamination is unknown.  Based on the spatial patterns (i.e., high concentrations of iron in samples 

near the ridge top), it appears that groundwater discharges from the hillside may be contributing to 

elevated iron concentrations midway down the ridge and toward the top of the ridge.  It is not clear that 

iron is a site related contaminant. 

 

Lead - The high lead concentration in surface water was 281 µg/L in sample 16SW0401; the high 

concentration in sediment was 15,200 mg/kg at location 16SW/SD06 (See Figure 5-27). The high surface 

water concentration exceeds the human health (15 µg/L) and ecological (1.17 µg/L) SVs for surface 
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water.  The sediment concentrations exceed the human health (400 mg/kg) and ecological (35.8 mg/kg) 

sediment SVs (See Figure 5-11).  Additionally, they exceed the mainstream and gully upgradient 

sediment concentrations, and they exceed typical surface soil background concentrations and UTLs 

(Tables 3-1 and 3-2).  An UTL represents the concentration below which 95 percent of the concentrations 

values fall 95 percent of the time.  An exceedance of a UTL is supposed to occur in less than five percent 

of the data with the chance for exceedance becoming less as the exceeding concentration increases.  As 

expected, based on site history, the highest sediment and surface water lead concentrations are 

associated with the southern portion of the site near the former incinerator. Downgradient of this area, 

concentrations decrease, although the most downgradient sediment concentrations are not less than SVs 

nor are they less than the upgradient concentrations or typical surface soil concentrations.  Lead 

contamination in sediments is unbounded in the downgradient direction relative to SVs, upgradient 

concentrations, and typical surface soil concentrations.  

 

Nickel - Nickel concentrations do not exceed SVs in surface water, indicating that this metal is not an 

environmental concern in this medium.  There were several exceedances of sediment ecological SVs and 

one exceedance of the human health SV for sediment.  The maximum sediment concentration 

(804 mg/kg) was observed at location 16SW/SD06, southwest of the former incinerator.  All other 

sediment nickel concentrations were less than 50 mg/kg, though many exceed the 22.1 mg/kg 95/95 UTL 

for Pennsylvanian surface soils.  The most downgradient mainstream channel sediment concentrations 

were less than or slightly greater than SVs (See Figure 5-28).  Therefore, nickel contamination is 

reasonably well bounded in the downgradient direction. 

 

Vanadium - The concentrations of this metal in surface water and sediment are not distributed in any 

particular spatial pattern (See Figure 5-29).  Few surface water samples had concentrations that were 

more than 50 percent greater than human health or ecological SVs.  The exceptions were 16SW/SD15 

(19 µg/L) and 16SW/SD28 (16.3 µg/L).  The most downgradient sampling locations had vanadium surface 

water and sediment concentrations less than the SVs or slightly greater than the ecological SV, therefore 

elevated surface water vanadium concentrations are reasonably well bounded by lesser concentrations in 

downgradient directions.  In addition, the SWMU 16 downgradient sediment concentrations, though 

exceeding upgradient locations slightly, appear similar to the upgradient concentrations after accounting 

for the greater number of site samples than upgradient samples.  Therefore, it does not appear that 

vanadium is a site-related contaminant. 

 

Zinc - The highest zinc concentrations in surface water and sediment are associated with sampling 

locations near the former incinerator located at the southern end of SWMU 16 (Figure 5-30).  

Concentrations of zinc generally decrease with distance from that area.  There were numerous 
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exceedances of the surface water ecological SV for surface water but not in the most downgradient 

mainstream sampling locations.  No surface water concentrations exceeded the human health SV.  There 

were few exceedances of the human health sediment SV and the exceedances were less than a factor of 

two.  Numerous sediment samples exceeded the ecological SV, but all of the most downgradient 

mainstream sediment samples were less than the human health and ecological SVs.  This indicates that 

the zinc contamination is well bounded.   

 

Nitrite/Nitrate - This analyte, measured in surface water but not in sediment, was detected in surface 

water at several locations and at elevated concentrations over the three sampling rounds (See 

Tables 3-16 and 3-17).  This parameter exceeded the 1,000 µg/L human health SV for nitrate at three 

locations in one or more sampling rounds.  Data for locations that exceeded this value are summarized 

below: 

 

• Location 16SW/SD01: 3,300 µg/L in Round 1 (north sump) 

• Location 16SW/SD07: 1,500 µg/L in Round 1 (west sump) 

• Location 13SW/SD14: 3,200 µg/L in Round 2 (gully upgradient) 

 

The second highest nitrite/nitrate concentration (3,200 µg/kg) was observed in an upgradient surface 

water location (16SW/SD14). Therefore, while this chemical may logically be considered to be a site-

related contaminant because of its association in nitrated organic explosives, it is not clear that this 

classification is accurate. 

 

The highest concentration of ammonia in surface water was observed in the north sump (location 

16SW/SD01) in Round 1 (2,800 µg/L).  No ammonia analyses were conducted in Rounds 2 and 3, and 

sediment samples were not analyzed for this parameter.  The origin of this elevated concentration is 

unknown although chemical reduction of nitrate and nitrite to ammonia is a plausible explanation.  All 

other ammonia concentrations were less than the detection limits. 

 

In summary, the surface water and sediment total metals concentrations (i.e., antimony, copper, lead, 

zinc, and possibly nickel) associated with known site operations are generally found in higher 

concentrations on the ridge top than in the downgradient samples.  Except for copper and lead, the 

contamination from these metals is well bounded by concentrations less than human health or ecological 

SVs, or concentrations comparable to upgradient concentrations or surface soil concentrations.  The 

nitrate is presumed to derive from the explosives used at SWMU 16.  It may be a breakdown product from 

the degradation of explosives or it may be a manifestation of the use of nitrate salts.  Ammonia 

concentrations were elevated at one location and may indicate that reduction of nitrates has occurred. 
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All metals that were analyzed in surface water and sediment, but were not plotted in the figures described 

in this section, are believed not to fall into one or more categories: non-site-related contaminants  

(barium, beryllium, cadmium, cobalt, lithium, selenium, silver, thallium) or they are macronutrients 

(calcium, magnesium, potassium, and sodium) that are of little environmental significance, or they may be 

site-related contaminants (mercury, strontium, tin) but are represented by the discussions presented 

above. 

 

The majority of the following metal concentrations, when detected in surface water, are consistently 

associated with the total metals analytical results but less so with dissolved metals (See Table G-5): 

aluminum, arsenic, beryllium, chromium, iron, lead, nickel, titanium, and vanadium.  This indicates that 

filtration through a filter with 0.45 um pore size will generally remove most of the metal from the water 

because it is associated primarily with suspended matter in the water.  The suspended matter may be 

colloidal or particles of larger size.  Colloids are generally considered to range in size from 0.001 microns 

to 1 micron in size.  These data are interpreted to mean that entrained soils or sediments are responsible 

for 50 percent or more of the reported total metals concentrations in surface water for these metals.  

Some other metals (i.e., mercury, selenium, silver, and thallium) may also fall into this category but there 

were not enough detections of those metals to obtain a clear picture of their distributions between 

dissolved and suspended phases. 

 

5.4 GROUNDWATER CONTAMINATION 

Table G-4 of Appendix G is a presentation of all groundwater data that were collected during RFI Rounds 

1 through 3.  Groundwater samples were not analyzed for dioxins or PCBs because these compounds 

were not expected to be significant for SWMU 16 and because they generally adsorb strongly to solid 

substrates such as soil and sediment rather than being dissolved in groundwater.  Comparisons of the 

chemical concentrations to SVs and selection of COPCs for risk assessment are made in Sections 7.0 

and 8.0. 

 

Tables 3-20 through 3-33 present summary statistics for groundwater samples.  Tables 3-20 through 3-27 

are for Puz and Pmz groundwater samples, which represent shallow groundwater on the ridge of SWMU 

16 and in water under the ridge but intermediate between shallow and deep well depths.  Tables 3-28 

through 3-30 are for Plz and Valley well samples, which represent deep groundwater underneath SWMU 

16 and in the valley between ridges.   Valley wells also represent groundwater in the vicinity where it may 

discharge to surface channels.  More on this is presented in Section 6.0.  Tables 3-31 through 3-33 

present data for all parameters that were detected at least once in groundwater. 
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5.4.1 Pennsylvanian Upper Zone and Middle Zone Wells 

Figures 5-31 through 5-40 depict representative organic and inorganic chemical concentrations in 

groundwater Puz and Pmz wells. 

 

Figure 5-31 is a tag map of the concentrations of explosives RDX and its degradation products.  This 

figure shows data from each round of sampling.  The Rounds are indicated by “R-1”, “R-2”, and R-3” for 

Rounds 1, 2, and 3, respectively.  RDX degradation products were only measured in Round 2, hence 

dashes (“---“) appear for the rounds where no data are available.  

 

The following chemical concentrations were not plotted for reasons indicated in parentheses: dioxins (not 

analyzed), SVOCs (just one detection at about three times SV), PCBs (not analyzed).  Table 2-3 indicates 

that herbicides were analyzed in groundwater but herbicides were not actually analyzed.  An herbicide 

analytical method was used for SVOCs analysis to obtain lower-than-normal detection limits for the 

SVOCs.  The only SVOCs detected in groundwater at a concentration greater than the SV was pyridine 

(9 µg/L in sample 16MWT0601).  A small number of PAHs were also detected but at concentrations less 

than SVs.  Therefore, SVOCs are not significant groundwater contaminants for SWMU 16 and are not 

discussed further. 

 

RDX was the most widely detected explosive compound in groundwater (Figure 5-31), therefore it is 

necessary to plot only RDX concentrations to demonstrate the extent of explosives contamination at 

SWMU 16.  RDX detections were limited to the upper and middle zone wells.  The upgradient well, 

WES-14-02-83, had no detectable concentrations of explosives, including RDX.  The maximum detected 

RDX concentration was 200 µg/L in Round 2 at well 16MWT04, located in the eastern portion of the 

SWMU.  This same well had RDX concentrations of 77 and 70 µg/L in Rounds 1 and 3, respectively.  

Other upper and middle zone wells with RDX concentrations greater than 6.1 µg/L (10 times the human 

health SV) were: 

 

• Well WES-14-03-83 (50 to 71 µg/L over 3 rounds), southeast of the former incinerator and 

Building 146. 

 

• Well 16MWT09 (79 to 110 µg/L over the 2 most recent rounds), east and downgradient of 

Building 146 and well 16MWT04. 

 

• Well 16MWT06 (1.8 to 8.8 µg/L over 3 rounds), northeast of Building 146. 
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• Well 16MWT13 (1.1 to 6.7 µg/L over the 2 most recent rounds), west and downgradient of 

Building 146, near the west sump. 

 

• Well 16MWT10 (55 µg/L in Rounds 2 and 3), southeast and downgradient of Building 146 and well 

16MWT04. 

 

Ten (10) times the SV is a useful tool for describing the groundwater contamination because it ignores the 

less egregious concentrations that are closest to the SV. The RDX concentrations are greatest on the top 

of the ridge near well 16MWT04, within the SWMU 16 operational area.  From there, the concentrations 

decrease in downgradient directions away from the ridge top and down the hillsides.  Figure 4-7 of 

Section 4.0 shows the potentiometric groundwater surface for Puz and Pmz wells.  RDX contamination, 

however, is not completely bounded laterally by wells that have RDX concentrations less than the 

0.61 µg/L human health SV.  For example, wells 16MWT09 and 16MWT17 had 110 µg/L and 5.2 µg/L 

RDX, respectively, in Round 3.  The extent and magnitude of RDX contamination is greater for the 

eastern side of the SMWU than for the western side.  RDX degradation products were consistently 

detected where RDX concentrations exceeded 50 µg/L.  This demonstrates that some RDX degradation 

is occurring.  Degradation of organic compounds is discussed in more detail in Section 6.0. 

 

The groundwater contaminant movement is physically bounded to the east and west of SWMU 16 by the 

valley streams.  Therefore, although RDX contamination moves from the ridge top in groundwater toward 

the streams, it cannot migrate beyond the streams from the direction of SWMU 16.  More detail on the 

fate and transport of SWMU 16 contaminants is provided in Section 6.0. 

 

Figures 5-32 and 5-33 are tag maps for VOCs (e.g., select chlorinated alkanes and alkenes) in SWMU 16 

groundwater.  Two different, related series of compounds are plotted: 1,1,2,2-tetrachloroethane 

(1,1,2,2-PCA) and its degradation products (e.g., select chlorinated alkanes) in Figure 5-32, and 

tetrachloroethene (PCE) and its degradation products (e.g., select chlorinated alkenes) in Figure 5-33. 

 

Groundwater in several Puz and Pmz wells contained detectable concentrations of VOCs that were 

greater than the SVs for human health; there are no ecological SVs for groundwater.  The alkanes and 

1,1,-dichloroethene (Figure 5-32) had less severe SV exceedances than the alkenes (Figure 5-33).  TCE, 

in particular, exhibited the highest concentrations of all VOCs and exceeded the SV in most wells in most 

sampling rounds.  The TCE and other VOC concentrations are highest on the ridge top near the northern 

end of Building 146 and they decrease in the downgradient directions toward the valleys below.  The 

highest VOC concentration (330,000 µg/L TCE in Round 3) is located in well 16MWT06 near the eastern 
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sump and near the high soil concentrations described in Section 5.2.3, however, there are slight 

differences in the soil and groundwater patterns.  The highest soil concentrations appear to originate 

under Building 146, decrease most dramatically toward the east and decrease less dramatically toward 

the west.  The highest groundwater TCE concentration is located east of the northern end of Building 146 

and decrease toward the east and west.  Very high concentrations of TCE (28,000 µg/L in Round 2 and 

62,000 µg/L in Round 3) were also detected in well 16MWT13 located near the west sump.  A small 

amount of TCE (6.2 µg/L), by comparison, was detected in nearby well 16MWT02.  Based on the soil and 

groundwater patterns, it appears that soil contamination under Building 146 has leached to groundwater 

and has spread in two directions: toward the east and west in downgradient directions.  Recall that RDX 

contamination is worst toward the east.  Some VOC contamination appears to have migrated as far as 

the southern end of the SWMU, but the VOC concentrations there are much less than those at the 

northern end of the site.  It is also possible that a minor VOC source exists closer to the southern wells 

and is the source of contamination in those wells.  VOCs are not bounded laterally in all directions by 

wells with concentrations less than detection limits or SVs.  However, the valleys form a physical barrier 

to groundwater migration laterally from SWMU 16 and those wells are described in the next section. 

 

The high TCE concentrations (more than 1 percent of the 1,100,000 µg/L TCE solubility in water at 25°C) 

is indicative of the presence of a dense non-aqueous phase liquid (DNAPL) in contact with the 

groundwater.  The well screen for well 16MWT06 is a short distance (approximately 5 feet) below and 

10 feet to the south of the eastern sump and this well had TCE concentrations exceeding 300,000 µg/L.  

A similar but less pronounced situation exists for well 16MWT13 (approximately 50,000 µg/L TCE) 

located adjacent to the western sump, and to yet a lesser degree in well 16MWT17 (approximately 

15,000 µg/L TCE) adjacent to the northern sump.  The likely source of the high TCE concentrations in 

each case was the sump or associated piping near the well. 

 

VOCs that were not plotted but are of potential significance include benzene, carbon tetrachloride, trans-

1,2-dichloroethene, and chloroform.  These chemicals are not as pervasive as the other VOCs or they 

were not detected at concentrations as high as those of the more important chlorinated VOCs, however, 

they do appear to be related to SWMU 16 and they contribute to the body of knowledge that indicates 

VOCs were used at SWMU 16 and are not bounded in lateral directions.  Chlorinated VOC degradation 

products ethane, ethene, and methane were also detected in several wells.  The organic chemical k 

degradation products are discussed in more detail in Section 6.0. 

 

Groundwater metals data are plotted for Puz and Pmz wells in Figures 5-34 through 5-40 for the most 

significant metals in terms of potential site-related contaminants.  An exceedance of the groundwater 

human health SV in one or more sampling rounds is represented by a filled black dot at the affected 
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sampling location.  An open dot indicates that no exceedance occurred in any round.  Ecological SVs do 

not apply to groundwater.  Dashes are used to indicate where data are not available for a particular 

round; the rounds are Round 1, Round 2, and Round 3, reading from left to right.  Each metal is 

discussed individually in the following text. 

 

Aluminum – Figure 5-34 shows that there were numerous SV exceedances for aluminum in Puz and Pmz 

groundwater wells.  The majority of these exeedances, which are indicated by filled black dots at the well 

locations, are situated in the northern portion of the site.  The exceedances, however, are within two 

times the SV, therefore the exceedances do not appear to be very significant and aluminum is not 

discussed further for Puz and Pmz wells.   

 

Arsenic - Figure 5-35 shows that groundwater arsenic concentrations exceed the 0.045 µg/L SV in many 

groundwater samples.  The arsenic SV is so low that the analytical detection limit exceeds the SV and 

every detection of arsenic exceeds the SV.  Wells with undetectable levels of arsenic are not identified as 

exceedances on Figure 5-35.  The highest arsenic groundwater concentrations in Puz and Pmz wells 

were 16MWT01 and 16MWT16.  These wells are well separated and the arsenic concentrations in 

groundwater reveal no pattern that would link them to site-related contamination, therefore arsenic is not 

discussed further for these wells. 

 

Chromium - Figure 5-36 displays chromium concentrations in groundwater.  The concentration was 

highest in well 16MWT15 (73.6 µg/L) in Round 2, but much closer to chromium concentrations in other 

wells in Round 3 (12.4 µg/L) and the 11 µg//L human health SV.  In general, chromium contamination 

does not appear to be significant in groundwater and it is not clear that this metal is a site-related 

contaminant.  Because it does not appear to be a site-related contaminant in any other medium (See 

discussions above), it is not believed to be a site-related contaminant for groundwater. 

 

Iron - Figure 5-37 shows that iron concentrations are high in a few wells with many concentrations 

exceeding the 1,100 µg/L SV.  The highest observed iron concentrations were consistently measured in 

well WES-14-01-83 and 16MWT16.  Well WES-14-01-83 is southwest of the former incinerator and 

Building 146 whereas the other two wells are located east of Building 146.  The available information 

does not allow for identifying the cause of the elevated iron concentrations.  In particular, high iron 

concentrations do not appear to correlate to proximity from either the building or the former incinerator.  

The measured concentrations exceed the 1,100 µg/L SV across the SWMU in Puz and Pmz wells.  In 

summary, it is not clear that iron is a site-related contaminant. 
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Lead - The highest concentration of lead was measured in well 16MWT16, which consistently exhibited 

elevated metal concentrations, including metals that are not plotted spatially for this report such as cobalt 

and copper.  The concentrations for lead are plotted in Figure 5-38. 

 

Nickel - Groundwater concentrations of this metal are shown in Figure 5-39.  This metal does not often 

appear as a contaminant but many of the Puz and Pmz wells had exceedances of the 73 µg/L nickel 

human health SV.  The highest nickel concentrations were observed in wells 16MWT05 (284 and 

301 µg/L), 16MWT10 (219 µg/L), 16MWT12 (319 µg/L), 16MWT13 (212 µg/L), and 16MWT16 (714 and 

808 µg/L).  Once again, well 13MWT16 shows up as a consistently contaminated well and is located 

immediately east of Building 146.  It is not clear, however, that the elevated nickel concentrations are 

linked to Building 146 or other site operations because the spatial patterns appear to be random. The 

elevated nickel concentrations are not bounded laterally. 

 

Vanadium - Figure 5-40 displays groundwater vanadium concentrations in Puz and Pmz wells.  Well 

16MWT16 again emerges as a well with the highest metal concentration (64.8 µg/L in Round 2 and 

14.8 µg/L in Round 3), in this case, vanadium.  All other Puz and Pmz well vanadium concentrations are 

considerably less than 15 µg/L and the 3.6 µg/L SV except for a detection of 4.1 µg/L vanadium in well 

16MWT13 (sample 16MWT1301). 

 

When detected, the majority of the following metal concentrations in groundwater are consistently 

associated with the total metals but not with dissolved metals (See Table G-4): aluminum, arsenic, 

beryllium, chromium, copper, iron, lead, tin, titanium, and vanadium.  This indicates that filtration through 

a filter with 0.45 um pore size will generally remove most of the metal from the groundwater because it is 

associated with suspended matter in the water.  The suspended matter may be colloidal or particles of 

larger size.  Colloids are generally considered to range in size from 0.001 micron to 1 micron in size. 

 

The highest observed ammonia concentrations (not plotted) were in Puz and Pmz wells WES-14-01-83 

(410 µg/L ammonia), 16MWT02 (530 µg/L ammonia), 16MWT03 (330 µg/L ammonia), 16MWT05 

(320 µg/L ammonia), and 16MWT06 (570 µg/L ammonia).  The highest observed nitrate/nitrite 

concentrations (not plotted) were observed in wells 16MWT03 (540 and 700 µg/L nitrate/nitrite), 

16MWT04 (600 and 490 µg/L nitrate/nitrite), 16MWT10 (270 µg/L nitrate/nitrite), and 16MWT13 (190 µg/L 

nitrate/nitrite).  All other detected concentrations of these chemicals were less than 100 µg/L.  The highest 

observed concentrations of these chemicals were on the ridge top and decrease to lower levels in 

directions away from the ridge top.  It is not clear that these chemicals are site-related, but if they are, 

they appear to represent organic nitrate explosives that are far along in the degradation process.  More 
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on the degradation of chemicals is provided in Section 6.0.  None of the observed nitrate/nitrite 

concentrations exceeded the SV; there is no ammonia SV for groundwater. 

 

5.4.2 Pennsylvanian Lower Zone and Valley wells 

There were no explosives detected in Plz or Valley wells, indicating that vertical bounding of explosives 

contamination in groundwater is complete. 

 

Although high concentrations of VOCs were detected in some Puz and Pmz wells (See Section 5.4.1), 

little VOC contamination was detected in Plz or Valley wells.  Chloroform and methylene chloride were the 

only chlorinated VOCs to be detected in these wells; all other detections were for acetone, benzene, 

ethylbenzene, propionitrile, toluene, and total xylenes.  Acetone and methylene chloride are common 

laboratory contaminants and may not be related to SWMU 16; benzene, ethylbenzene and xylenes are 

commonly associated with gasoline and may reflect a gasoline spill unrelated to SWMU 16.  In addition, 

none of these detected concentrations exceeded groundwater SVs except the chloroform and benzene.  

The chloroform exceeded the groundwater SV (0.17 µg/L) in wells 16MWT08 (15 µg/L), 16MWT11 (16 

µg/L), 16MWT15 (0.8 µg/L), and 16MWT18 (1 µg/L), but it did not exceed the chloroform maximum 

contaminant level for total trihalomethanes in drinking water (80 µg/L) in any of these wells.  There were 

several detections of benzene in wells 16MWT06 (0.9 to 3.5 µg/L), 16MWT13 (1.1 µg/L), 16MWT15 (0.7 

µg/L), and 16MWT17 (1.1 µg/L) but this chemical was not detected in any other media that were sampled.  

Therefore, this chemical does not appear to be site related.  While the chloroform contamination that may 

be related to site operations was detected in Plz wells, it does not appear to be a serious concern.  

Neither of the valley wells (16MWT19 and 16MWT20) were contaminated with VOCs. This is significant 

because the valley wells represent groundwater concentrations near the bounding eastern valley stream.  

If the groundwater concentrations are low, any groundwater discharges to the stream will be low.  This 

topic is discussed further in Section 6.0.  No Plz or Valley well data are plotted for this report. 

 

The matrix below indicates the maximum concentrations of total metals that exceeded their respective 

human health groundwater SV, and in which wells the concentrations exceed those values in Plz or 

Valley wells.  Cells containing “NE” indicate that the metal did not exceed its SV in that well. 

 

Parameter 

Screening 
Value, 
µg/L 

Location 

16MWT08 16MWT11 16MWT15 16MWT18 16MWT19 16MWT20 16MWT21 
Aluminum 3,600 296,000 77,200 NE 10,700 NE NE NE 
Antimony 1.5 NE 6.3 NE 2.1 NE NE NE 

Arsenic 0.045 29.2 11.8 NE 2.2 NE NE 1.9 
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Parameter 

Screening 
Value, 
µg/L 

Location 

16MWT08 16MWT11 16MWT15 16MWT18 16MWT19 16MWT20 16MWT21 
Barium 260 1700 1250 262 444 NE NE NE 

Beryllium 4 15.1 4.8 NE NE NE NE NE 
Chromium 11 452 84.9 NE 14.8 NE NE 24.5 

Cobalt 73 95.7 NE NE NE NE NE NE 
Iron 1,100 241,000 46,200 1,110 3,520 NE NE NE 

Lead 15 127 34.2 NE NE NE NE NE 

Manganese 88 3800 991 NE 93.7 502 228 5.7 

Nickel 73 338 84.7 NE NE 84.1 NE NE 
Vanadium 3.6 410 80.9 4.4 NE NE NE 5.9 
 

Wells 16MWT15, 16MWT19, 16MWT20, and 16MWT21 had the least number of SV exceedances.  

Antimony, beryllium, cobalt, and lead generally exhibited few exceedances, whereas aluminum, arsenic, 

barium, chromium, iron, manganese, nickel, and vanadium had four or more exceedances.  The most 

dramatic exceedances were for aluminum (296,000 and 77,200 µg/L in 16MWT08 and 16MWT11, 

respectively), arsenic (29.2 and 11.8 µg/L in 16MWT08 and 16MWT11), iron (241,000 and 46,200 µg/L in 

16MWT08 and 16MWT11), manganese (3,800 µg/L in 16MWT08), and vanadium (410 µg/L in 16MWT08 

and 80.9 µg/L in 16MWT15).  Two wells dominate the Plz and Valley well exceedances: 16MWT08 and 

16MWT11.  These wells are on the same (east) side of the SWMU and therefore appear to represent 

similar conditions.  However, the area near well 16MWT08 generally exhibited high VOC concentrations 

in soil whereas the area near 16MWT11 exhibited neither high metal concentrations nor high VOC 

concentrations in soil.  These observations raise questions concerning whether these groundwater metals 

are related to SWMU operations.  Furthermore, if SWMU 16 were the source of the contamination, it does 

not seem likely that contamination of this magnitude could exist in the Plz wells located underneath the 

Puz and Pmz wells when the Puz and Pmz wells are not as contaminated.  Thus, the elevated metals 

concentrations appear to be related to natural conditions that are conducive to dissolution of metals from 

geologic formations, however, there is not enough information available to demonstrate this.  More on the 

fate and transport of metals in the environment is presented in Section 6.0. 

 

Not enough data are available for the lower zone and valley wells to determine whether the detected 

metals are associated predominantly with suspended or dissolved phases of the surface water, however 

it does appear that the same metals that are predominantly associated with solids for Plz and Pmz wells 

are also predominantly associated with solids in Plz and Valley wells. 
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Concentrations of ammonia and nitrate/nitrite were much less in the Plz and Valley wells than in Puz and 

Pmz wells.  This indicates that the elevated concentrations of these chemicals in groundwater are well 

bounded vertically and laterally.  Wells 16MWT15 and 16MWT18 were the only wells to exhibit detectable 

levels of these chemicals (50 µg/L nitrate/nitrite in each well in Round 2). 

 

5.4.3 Summary of Upper and Lower Well Contamination  

In summary, the primary groundwater contaminants are VOCs and RDX with minor contributions from 

other explosives and explosives degradation products.  The VOCs can be clearly linked to VOC 

contamination in soils at the northern end of B146.  VOC concentrations decrease away from the site, 

although concentrations of these contaminants are well above human health SVs at the perimeter of the 

SWMU.  Organic chemical contamination is confined almost completely to the shallow zone wells.  The 

sumps and perhaps the associated piping were apparently sources of the high VOC concentrations.  The 

concentration levels are indicative of the presence of a DNAPL in the sumps or surrounding soils, 

especially near well 16MWT06 adjacent to the eastern sump. 

 

Some metal contamination seems to be present but it is not clear that the metal contamination is 

associated with SWMU 16 operations.  For the plotted metals, if one assumes that there is symmetry in 

the groundwater flow to the east and west of the SWMU 16 ridge top and, consequently, in the degree of 

dilution of metals in groundwater as it flows away from the SWMU, metals are bounded in all directions by 

the time they reach the valley streams located east and south of the SWMU. 

 

The concentrations of several metals were not plotted for groundwater.  These metals are: antimony, 

barium, cadmium, calcium, copper, lithium, magnesium, mercury, potassium, selenium, silver, sodium, 

strontium, thallium, tin, titanium, and zinc.  These metals either exhibited no exceedances of the human 

health SV for groundwater, the exceedances were slight, or the exceedances were bounded by 

downgradient wells with concentrations less than the SV.  Therefore, a discussion of those metals would 

add no new knowledge to the extent of groundwater metal contamination at SWMU 16. 

 

Elevated concentrations of nitrate/nitrite and ammonia in groundwater are well bounded vertically and 

laterally.  These chemicals may be indications of explosives degradation.  This topic is discussed in more 

detail in Section 6.0. 

 



c: 

35000 

30000 -····· 

FIGURE 5-1 
BACKGROUND AND SITE DATA COMPARISONS - ALUMINUM 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 
NSWC CRANE 

SURFACE SOIL 

I 
I 
I 
I 

48/49 I 

CRANE, INDIANA 

SUBSURFACE SOIL 

............ ·- - -·--···· ·1 ·- .. ··-.. - ..... ,_ ... _,, __ -··········· ... ···· ········- ... ···-·· •·················. ·· - ·······•······- ······· 

I 

28/28 

25000 ...... - ····· ' ..... -' .............................. -· ...... - ···- ·········-···-····-.-··-··· ., .... _ ........ ....... ...... ·-·-·--··--

• Median 
025%-75% 
I Min-Max 

.!2 20000 ··-· - · - -- -·-
~ 
c: 
~ 
§ 
() 

15000 

10000 

5000 

15/15 

• 
• 

·1 
I 
I 
I 

9/9 

I 

• 
I.___~ _ _. ·i ......... ··l ,. ,, ,_., __ 
I 
I 
I 
I 

• 

............ ·- ······-···· - ····- ·-··-·"'-"•'"·--·-···-···--·-·-·····-"· ,,. _____ .......... '.1 .. ········ ·····-·······-······· ... ···········- ···---- .. , 
I 
I 
I 
I 
I 

4/4 

'~'··-· ·- - --[~l···· ........... ·-··········· 
0 .__ __ .__ _____ .__ _ ____ ..__ __ +---'--------'~------''--------''-------'---__J 

3-BKG 3 -SITE 8-BKG 8-SITE 9- BKG 9-SITE 

Soil Group - Classification 



FIGURE 5·2 
BACKGROUND AND SITE DATA COMPARISONS· ANTIMONY 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWCCRANE 

CRANE, INDIANA 

30 ..-----.....--------..---------.---~,..----..-----------.---------..------------.-------.....------. 

SURFACE SOIL 
22/49 

I 
I 
I 
I 
I 
I 

SUBSURFACE SOIL 

25 .............. ............ ......... ..... - .. . .......... ......... _ . ., ................... .............................................. .... + .. ··· .. .......... ............... ......... _ .... _. _______ ,_ ..... _ .. _ .... ___ ...... --.. ·--- -----·--·---......... _ ... __ -----

20 

1 
I 
I 
I 
I 
I 

... 1 .. .. _ ......... ... ... . 
I 
I 
I 

~ I 
~ I 

• Median 
025%-75% 
I Min-Max 

S I 
15 _ .. _ .. ____ .. _ ........... ..................... ................................................. ...... -·-·· ·--.... .. .... .. L ... ...................... ........................ ...... - .......................................................... ....................... ....... ............ - .......... ----··--···--··- ·-. _ 

~ I 
~ I 
c I 
m I 1/9 g I 
o I 
u I 1 o - .......... - .. -... ..... ........... ............. ........ ......... ........ ...... .................. .. .... - ....... .... _ .............. r ........... : ........ ....................... ................... -·--··~-- -~·---...... --·-· .......... .. .. 

2/15 

I 
I 
I 
I 
I : ~---· -,-~ I , ~ ---. ]c:::::::::;:::::::;;;; ... ... _ .... ;:;; .. -;;:;: .... ;:;:: .. .. :;::i ...... _ ... .. ..... ....... _21-

1

20-··- -- --

3-BKG 3 ·SITE 

, 
I 

8-BKG 8-SITE 

Soil Group - Classification 

1 ND 2/4 

• .... -.... t..--•--.... L.- ... --.. ---·-----

9-BKG 9- SITE 



c:: 
.Q 

~ 
c 
~ c:: 
8 

FIGURE 5·3 
BACKGROUND AND SITE DATA COMPARISONS· ARSENIC 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB·146 INCINERATOR) 
NSWCCRANE 

CRANE, INDIANA 
14 ~--"'T'"""------..------~--~,---------~-----~------"T""""-----........ --~ 

SURFACE SOIL 
49/49 

I 
I SUBSURFACE SOIL 

12 --··--- -- -----------··--.. --···-I····-·-·-- ···· .. ·•············""""''"'"'"""'······ .. ······· .. ········ .. ······························· ·· .. ···"'"'"'"-"'" '"'""'"'""'""''"'"'"'"""""""' 

15/15 

I 28/28 
I 
I 
I 
I 

. ······ .......... ········- ······+ ................. , _,_,, ___ ""'" ···--.. . ............................. _,.,, .. , ' ... . 
I 
I 
I 
I 9/9 

• Median 
025%-75% 
I Min-Max 

..................... . .... H ......... _ .. , .. .... . ........ H •·• ·································---·--·r-· .. r- ·~· · ·• •r•····~···~~ .. ··~-· · • • M• •~ ~M•- ~- -

6 

• 

4 

2 - · · ·-

0 ___ , ..... _ .... __ ,, _ ___ ,, __ ,,, .......... ___ _ 

3 ·BKG 

• 

I 
I 
I 
I 
! --~--

·:· • 1·-·-
1 
I 
I 
I ···· r ··········- ···-..... ..... ......... _. -· 
I 
I 
I 
I 
I 

'---.--- T .... 
I 
I 
I 
I 
I .... ""'·······--···-1 .,., ................ ·-··· · .. . .................... .............. . 

3-SITE 

I 
I 

8- BKG 

• 

8 ·SITE 

Soil Group - Classification 

1/1 

• 

9-BKG 

4/4 

·······~ 

9-SITE 



45 .. .. .. .. .......... . 

40 

FIGURE5·4 
BACKGROUND AND SITE DATA COMPARISONS· CHROMIUM 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWCCRANE 

SURFACE SOIL 

49/49 

I 
I 
I 
I 

CRANE, INDIANA 

28/28 

··t ········ .... ·-··- ··- ··········-.. - .. --·········· ···•····· 
I 
I 
I 

SUBSURFACE SOIL 

35 ............ .......................... ______ ........................... ............ ···················- -..... .... ....... .. I 
I 
I 
I 
I 

Ci 30 -···-··-···- ·· ~"- ........................ ,.,._ , _________ ,, ___ ,,, __ ............... ............................. . 
~ I 
S I 

I 
I 

9/9 

c: 
g 25 ... ,_ .............. --...... --·--·- ······ .......... ·· ··········-.. ·--···-···---... ----
g 
c: 
Q) 
0 
c: 
0 
(.) 

15/15 

20 ·-······-·· ............... .......... . . ........... .. --·- ------· .. ·- - .... _ . 

• 
15 . ... . .. .. ,.,_ . ....... . . 

• 

1····· ······ 
I 
I 
I.--......... -~ 

.. J . 
I 
I 
I 
I 

• 
·I-·--·- .. -·--
1 
I • 
I ~ 

• Median 
025%-75% 

I ¥.Jr!.'. Ma~ 

10 ··----.. ·- ····--····-·-······-.. ······· .. ··· · ............................... ......... - - --.. ···'[- .. ..... .. .. _ ... _ ................. ·········· ··· ...... ....... .. ...... ........... ........ ,_,_ · ···17r····· ............... ·····r-==;===--i .. --·-···· 
I • ~ 
I 

5 - .,,_ ....... ___ ,, _____ .. ___ ___ ... , .......... _,, ___ ,, __ ,_ ... - ... - .. ...... .. i ........... .. .... ___ .. . 
I 
I 
I 

_ ___.., ______ ,, _____ ..... 

0 ,___~..__ _ ___ __.. _ ___ _ __._ _ _ ~1 _ _ _._ _____ _.__~~~~~-'-~~----'------....._ _ __, 

3 - BKG 3-SITE 8-BKG 8-SITE 9-BKG 9- SITE 

Soil Group - Classification 



I 
' 

I 
' l 
' ' ' ' ' ' ' ' ' ' ' ' 

I 

FIGURE 5-5 
BACKGROUND AND SITE DATA COMPARISONS - COPPER 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

450 ..----.------ --.--------,.----,.----"T-"-------r-------,.-------......-------...,.-----, 
SURFACE SOIL 

49/49 

I 
I 
I 

SUBSURFACE SOIL 

400 I -------··-... - .. - ... ·------·---- ....... ...... _ .. _ ...................... ........ _ ..... .............................................. ... ... -_ ...... . .. .... , .... 

350 ·---,---·· ·- ··- ··-

300 -- ·-·- ....... - ............... ____ ·---·-.. ---- ··-

I 
I 

I 
I 

............... .. ......... ... .... . 1 ........ _ .. _____ ,, ___ ,,,_,, .......... .. 
I 
I 
I 

o I 

• Median 
025%-75% 
I Min-Max 

-a, 250 .......... _ ............. _,,_,_,_. __ .. _, ________ ,,_ ... _ .. _,,._,,._ ........ .............. _, ..... .. .. ... .. . ... .......... _, ....... .. ...... ..... -...... .... ---·---------- ...... ., .. , ______ ,, ,, __ .... .. .... _ ......... ..... - ... ---·-------·- - -

S I 
c: 
0 
:;::; 

I 
I 
I 

~ 200 
E 

................... ........................................ , __ , ___ ,. , ........ . --.. - ·-·----· _ .. ___ • __ ..... t .-... _ ........ _____ ,,,, __ ___ ,, ...... -...... _ .. ... __ , __ ,,_ .. _ ... __ , ___ ,, .,, ... _ .. .... --.............................. -.................... _ ... _ .. -·- -·-· . 

~ 
§ 
() 

150 

100 -···--

I 
I 
I 
I 

·1 
I 
I 
I 
I .. ............... ··-- ---·- .. --.. ---------· ................... ,_ ........... , 
I 
I 
I 
I .-----'---... ~ .... ... r .... -...... _ ...... --.-·----.. --·----.. --.. ·---- ..... -2a12a ....... -...... .... ......... _ .. ____ ,, __ .. __ ,,, _______ ----- .... -.... -... --- -
I 9/9 

50 ......... ,_ .. ,.,, .. ,_ ...... ...... ,, .. ____ ,_ .. ,,,_ .. ..... ___ ,, ......... -.... ·--· ......... -.-.. 

15/15 
I 

'----'•;;.......--' I Ill 
0 · ... -..... ··--·---.. .. ... ... --........ .. -... .. ................. _ ..... ... ........... __ .. -..... ... ...... --= .. -=-.. -.. _.__~ ........ -._L ............ . 

I 
I 

3·BKG 3-SITE 8-BKG 8 - SITE 

Soil Group - Classification 

1/1 4/4 

• 
., 

9-BKG 9·SITE 

I __ ------------------ ---- -- ---- ----- ----- ---- -------- ------ --- ......... -....... -..... -- ... ·-..... -. -. -. -· -. ----- .. -. -. --- -- --- .. -- .. ..... ·---....... ·--------------------------------------------------------------------·---------------. ·----------------------------------. ·---------------------------------------- ----·--- -- -- .. -- ----.. ---- -- --.. 



1200 

FIGURE 5-6 
BACKGROUND AND SITE DATA COMPARISONS - LEAD 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 
NSWC CRANE 

SURFACE SOIL 
48/49 

I 
I 
I 
I 
I 

CRANE, INDIANA 

· ~· ·-···· ···-·· 
I 
I 
I 
I 
I 

SUBSURFACE SOIL 

1 000 ··· · ··-····· .. ·---·· .. ···-······ ....... -... ······-·-- -·-·-- -.. ··-·-·····-··- ·· ........... .. _ ............ __ ..... -·· ···-··- ........... _ .. L ... - ·-···-···· .. ·-- ··--.......... ~··-·- ..... --·-··-- -- -···· .. -· ... ··-····· ............. .-........................... ~ - --·-·· ·--· --n .... -·-·-·· .. ·-····· .. . 
I 
I 
I 
I 
I 

• Median 
025%-75% 
I Min-Max 

Oi 800 -·' ..... -................. ···---···""'•"·"··· ..... ..... -·--·-···-· .. -·--·-"·-·- ._ ............... J ............. - .................. - ........................................................... _. .. " ·----" ......................................................... --.. ............ -·-· ...... _ . ,., ___ __ ' ___ .. ·-· 
t I 
g I 
c: 
0 

+:o 
I 
I 
I ~ 

c 
Ql 
u 

"f ..... ----·-·--.. --................ ..... --.. ·-·----.... - ... ··---.. --.. ·------·-· .. ·--.. --"-"""" ......... .. ....... .... .. _,. 

8 
(.) 

400 

I 
I 
I 
I 
I T ............... .. ........... .. 

I 
I 
I 
I 
I 200 ........... _____ , ........ _ .. ... . ... ......... _ ___ .,_ .... .................. ........... _ .,_ -·----.. ·-t ........... ...... _ .. _ ···----·--- .. .. ---.. ---··- -

.--------. I 
I 
I 28/28 
I 9/9 

....................... --===·>===='· -~ ............. .. ___ • _____ ,, __ 
15/15 I 0 ... - ... _. __ _ 

I 
I 

3 - BKG 3-SITE 8-BKG 8-SITE 

Soil Group - Classification 

1/1 3/4 

................... .... I 

9-BKG 9-SITE 



35 ... ......... ··------·-· 

§ 

FIGURE 5-7 
BACKGROUND AND SITE DATA COMPARISONS - NICKEL 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 
NSWCCRANE 

SURFACE SOIL 49149 

.. ...... -·-· -~-~ ... ~._ .. __ .. _ ,,, ______ ' ""- ·· ·~· ··· 

I 
I 
I 

CRANE, INDIANA 

SUBSURFACE SOIL 

28/28 

-·-······· ...................... ___ ·-··- .............. T ... ·-·-.. ·--- ----- -·~·· _.. ......... _. __ " __ .......... .. 

I 
I 
I 

........ ·············-- - --- ..................... ..l ·············-··········9/9····· ···-·······- -····-·---- --···-·- ... ........... - ... - -··- - ··············· ·· 
I 
I 

~ 20 

~ 
15/15 

. · ···················-···· ·---· ···- - ·---~--

I 
I 

··········· ··- ····-····- ·· .J ..... ··--···· ····--··-·---···- --··--·-· 

<:: 

8 

I 
I 
I 

..----'-- --. I 
15 ···-- ··--···---·--.. ·--·- ··-..... ...... ............ _ .. j 

• • 
I 
I 
I 
I 

.. j 
~-~-~ 1 

I 
I 
I 

I 
I 
I 

····················-········ ..----'----.. 

• 

• 
1 /1 

········-·········· ······ ···· ······ -········· ··· -·· ··--···---··-·-·-

0 ····· - ·····-·· ····- · ·-·- ···- ·-···--·-·--"' .... .... . ......... ------··--·t-···- ·---··- ··---····· -
1 

3 · BKG 3- SITE 8-BKG 8-SITE 9-BKG 

Soil Group - Classification 

4/4 

• 

9-SITE 

• Median 
025%-75% 
I Min-Max 



60 

FIGURE 5·8 
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REFUSAL 

147 

.;~~)~40°J 
REFUSAl..zo55 

165BOOfl 
•<o -2) 1soooJ 

REFUS.A1. 

1658007 
• •• (0 - 2) 7590J 

REFUSAL 

1989 

\ 
\ 

(O. 2> 12000 J • • 1658026 

(2-4) 10300~~}'.-~: =~. 

1658008 . 
•(o -2) 4230 J 

1658014 REFUSAL 
•t0-2) 13900J 

~~ (0 - 216!~~ • 
(2-3) 1540J 

• 
16SB020 
(0 - 2) 3170 J 
REFUSAL 

1658028 

i~:~: =~ . 
1658021 

(0-2) 2510J. 
REFUSAL 

REFUSAL ~009 

1658015 
•t0 - 2) 12900J 

REFIJS.Al. 

•(O - 2) 5010 J 
REFUSAL 

!96t 

1658010 
•(0-2) 7410J 

RE FUS.Al. 
1658016 

1658042 
• (0 - 2) 16000J 

1658011 

1658085 
• (0 • 2) 22300 J 

(2 • 4) 2ti700 J 

1658022 
(0-2) 9330J • 
(2. 3) 2120 J 

•10-2) 11900J 
REFUSAL • (0 . 2) 23800 J 

(2-4) 7110J 16581143 

1658030 
(0 - 2) 16200J • 
(2-3) 9080J 

1658031 
(0-2) 5750J. 

REFUSAL 

- -------

1658023 
(0·2) 17300J • 

(2 · 3) 8380 J 

1658024 
(0-2) IJ9.40J • 
(2-3) 6110J 

1658025 
(0-2) 13800J • 
(2 . J) 9170 J 

.-------------------·-

1658017 
• (0 -2) 9880 J 

(2 -4) 5160 J 

1658018 
•to - 2) 4690J 

(2 -3) 3520 J 

1658019 
• (0 -2) 8340 J 

(2. 3) 6040 J 

1658012 
• (0 -2) 12000J 

(2 -4) 13500J 

• (0 • 2) 23200 J 

1658086 
• (0.5. 2) 18000 J 

1658013 
• (0-2) 11000J 

(2 . 4) 12900 J 

• (2-4)22100J 

1658044 
(0. 2) 15900 J 

1658087 
• • (0 -2) 17800J 

1658045 (2 • 4) 24900 J 
(0. 2) 15800 J 

1658046 
• (0 • 2) 22100 J 1658088 

1658089 
•(0-2) 26100J 

(2. 4) 25500 J 

• (0 - 2) 34200J 
(2 . 4) 14800 J 

Legend 

• 
0 

16SB### 

(0 - 2) ,_, 
REFUSAL 

D 

Notes: 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soil Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value for Aluminum is 
8.0 mg/kg. 

2. Soil Concentrations are in mg/kg. 
3. For all SB locations, top line is surface soil concentration; 

following line( s) are subsurface soil concentrations. 
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P:/GIS/CRANE_NSWC/MAPOOCS/APR/SWMU16_TAGS.APR SO ANTIMONY LAYOUT 3/111()5 CF 

N _/ 
1658040 
(0-2) -

15-8 0.54U e 
~ 8) 0.57 u 

' . . ~ - \ 

~ 

1658039 
10-2) 0.78 u • 
(2-3) 1.5U 

1658038 
10-2) 0.36U 0 

12-3) 0.4 u 

1658037 
I0-2) 0.44U 0 

REFUSAL 

1658038 
10-2) 0.55J. 
12 - 3) 0.82 J 

1658035 
10 - 2) 0.75 u • 

REFUSAL 

1658034 
10-2) 0.51 J. 
12 -3) 0.33 J 

1658033 
10-2) 1.1 J • 

12-4) 0.25 u 

\ \ 
\ \ 

\ \ 
I 

\ 
I 

1658001 
010-2) 0.43U 

14 -8) 0.52 u 

1658041 
el0-2) -

13-5) 0.75 u 
15- 7) 0.33 u 

...... -·· 
1658002 

0 10-2) 0.4U-~~ ...-
(4 -8) 0.31 u /" 

1988 
\. _ _.............--' 

1658003 
0 10 -2) 0.36 U 

REFUSAL 

\ 

1658004 
•10 -2) 0.62 u 

REFUSAL 

\ 

~· 

'47 \ \ 
1658005 ~ 

•10 -2) 0,95 IJ\ 
REFUSAJ..,o,;5 

1658006 
• 10 - 2) 0.75U 

REFUSAL 

1658007 
0 10-2) 0.29 u 

REFUSAL 

1658008 
•10 - 2) 2.9 u 

------------

1989 

1658032 
I0-2) 0.79J • 
12 -4) 0.51 J . -- 1as802li 

10-:°2) 0.19 u 0 
12 - 4) Cl.14U • 

1658020 
10-2) 7.7 J 
REFUSAL 

1658014 REFU~ 
• 10-2) 27.2J -

REFUSAL ~009 
•10-2) 8.9J 

1658085 
•10 -2) 0.96 u 

12-4) 0.65 u 

1658027 
I0 - 2) 0.27U 0 
12 • 3) 0.97 u 

1658021 ····-- -
10-2) 14.8J. 

1658028 
10-2) Q.86 u. 
12-3) 0.19 u 

REFUSAL 

1658029 
10-2) 2.8U e 

12-3) 0.41 u 

1658Cl22 
10-2) 2U e 

12-3) 0.14U 

1658030 
10-2) 1.2U e 

12 -3) 0.48 u 

'1658031 
ICl-2) 1.&U e 

REFUSAL 

1658Cl23 
10·2) 1.3U e 

(2 - 3) 0.24 u 

1658Cl24 
I0-2) 2J • 

12-3) 0.28 u 

1658Cl25 
10- 2) 1.5U e 

12 -3) 0.57 u 

-------------- ----

1658015 
•10-2) 4.4J 

REFUSAL 

REFUSAL 

1658010 
•10-2) 7.3J ­

REFUSAL 

1658042 
•10 - 2) 6.SJ 

1658016 
•10-2) 6.6J 

REFUSAL 
1658011 

•10-2) 3.4U 
(2 -4) 0.39 u 16580431 

•10 - 2) 1.2J 
1658017 

•10-2) 1.4U 
12 - 4) 0.31 u 

1658018 
•10 - 2) 0.59 u 

12 - 3) 0.51 u 

1658019 
0 10-2) 0.29U 

12 -3) 0.24 u 

1658012 
•10-2) 3.8J 

12 - 4) 0.71 u 

1658013 
•10 - 2) 13J 

(2 -4) 0.41 u 

• 
1658045 
10 - 2) 3.1 J 

• 
1658044 
(0-2) 3.3J 

1658087 
•10-2) 0.94U 

12-4) 1.4J 

1658046 
· ~0-2) 2.8J 1flS8088 

•10-2) 1.9J 
(2-4) 0.34U 

1658089 
•(0 - 2) 5.2J 

(2 - 4) 0.62 u 

1658086 
•(0.5-2) 3J 

12 -4) 0.56 u 

Legend 

• 
0 

16SB### 

(0 - 2) 

1--1 

REFUSAL 

D 

Notes: 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soil Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Surface and Subsurface Soil Human Health Screening 
Value for A.ntimony is 0.27 mg/kg. 

2. Surface Soil Ecological Screening Value for Antimony is 
0.29 mg/~g. 

3. Soil Concentrations are in mg/kg. 
4. For all Se locations, top line is surface soil concentration; 

following 1ine(s) are subsurface soil concentrations. 
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P:/GIS/CRANE_NSWCIMAPOOCS/APR/SWMU16_TAGS.APR SO ARSENIC LAYOUT 3111/US CF 

N 

\ 1658001 
•10-2)6J 

1658041 
el0·2l -

13 · 5) 6J 
15·7) 9.4J 

-------------

~~~)~ --/-

15·6)...5.7J. 
(8~8) 4.6J 

14-6) 2.7J 

1658039 
(0·2) 8.8J. 
12 ·3) 7.9 J 

1658038 
10-2) 5.4J. 
12-3) 2.4J 

\ 

1658002 
•10-2)4J 

14-6) 3.2J 

1658003 
•10 ·2) 1.3 J 

REFUSAL 

\ 

1658037 e 
10 ·2) 1.9J 

REFUSAL 

146 
\. 1658004 

•10-2)9J 
REFUSAL 

\ 
1658036 

10·2) 4.8J. 
12·3) 2.8J 

1658035 
10. 2J 2.6 J • 

REFUSAL 

1658034 
10-2) 0.7SJ• 
12·3) 2.8J 

1658033 
10-2) 4.8J. 
12 -4) 2.1 J 

1658032 
(0·2) 8.5J • 

12 ·4) 10.2 J 
1658026 

(0 --:?} 1.6Je 
(2 ·4) 1.8 J 

1658027 
10·2) UJ e 

12. 3) 0.35 J 

• 
1658020 
10 ·2) 1.2 J 
REFUSAL 

1658028 
10 - 2) 7.3J • 

12-3) 1 J 

165802:;· · 
10-2) 1.1 J. 

1658029 
10 -2) 10.4J. 

12-3) 5.6J 

1658030 
10-2) 11 .2J. 
(2-3) 5.6J 

1658031 
(0 · 2) 3J. 
REFUSAL 

REFUSAL 

1658022 
10-2) 3.JJ. 

12-3) 0.63J 

1658023 
10-2) 10.5J • 

12 - 3) 4.1 J 

1658024 
10·2) 5.6J. 
12·3) 2.2J 

1658025 
10 ·2) 7.6J • 
12·3) 3.5J 

16SB005 
•10 - 2) 1.2J 

REFUSALlC65 

1658006 
• 10-2) 4J 

REFUSAL 

\ 
1658007 

•10-2) 1.3J 
REFUSAL 

1989 

,+? 

\ 
\ 

\ 
' 

1658014 
•10 · 2) 4.7 J 

REFUSAL 

1658008 
•10 . 2) 0.94 J 

REFUSAL 1658085 
•10-2) 7.1J 

(2 -4) 6.5 J 

1658015 
•10-2) 5.9J 

REFUSAL 

1658009 
•10 - 2)1.6J 

REFUSAL 

l~\ 
1658010 

•10-2) 1.4J­
REFUSAL 

1658042 
•10-2) SJ 

1658016 
•10-2) 4.7J 

REFUSAL 
1658011 

•10-2) 10.9 J 
12-4) 3.3 J 1658043' 

•10-2) 8.3J 
1658017 

•10-2) 2.7J 
12-4) 1.8J 

1658018 
•10-2) 1.SJ 

(2·3) 5.9J 

1658019 
•t0·2) 3.4J 

12·3) 2.JJ 

1658012 
•(0·2) 8.7J 

12 ·4) 8.3 J 

1658046 

1658013 
•10 - 2) 7J 

(2 ·•) 3.5J 

• 
1658045 
10 - 2) 10.4J 

• 
1658044 
10·2) 5.4J 

1658087 
•10-2) 6J 

12 ·4) 9.5J 

• (0-2) 8.8J 1658088 
•10. 2) 12.7 J 

12-4)8.&J 

1658089 
•10 - 2) 9.3J 

12 ·4) 11 .SJ 

1658086 
•(0.5 · 2) 5.7J 

(2 ·4) 7.9 J 

> WO oc 

w w 
I- ~ <( 
Cl Cl 

ci 
(") 

z 
I- '° (.)co w 
&~ Cl'. 
I- ..... ::i 
z (!) 
0 u:: (.) 

>- >- ci aJ aJ 
Cl Cl z 
w w (.!) 
> > z 
0 0 

11 
0:: 0:: c.. c.. 
c.. c.. 
<( <( 

Cl'. 
0 

~ 
Ci 

w 
z 

~ 
-"' u Ci 
.§.. ~ 

CD 

\ 
.....I ""' 6 ~ 

(") Ill en 
I 

~ (!) .....I <( .....I 
en ::i u:: w z 
z 0 z <( 

0 Cl'. en <( i5 
i= I w Cl'. 

~ I- > () 

~ en () u.i 
I- en 0 3 z 
z a .....I en ~ c.. w z x z 
() ::i w u 
z 0 I-

~ 
0 Cl'. en (.) <( 

~ () 

Legend z I 
w Q 

• Soil Sample with One or More Human Health en I Cl'. Risk or Ecological Screening Value Exceedance <( CD 

0 Soil Sample with No Human Health Risk or ::i 
Ecological Screening Value Exceedances :2 

16SB### Soil Sample Location ID 
3 en 

(0. 2) Sample Depth 

/-/ Not Sampled at Corresponding Depth 

REFUSAL 
Sample Could Not Be Taken Due to Geological 
Factors 

D SWMU Boundary 

Building 

Rai lroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Notes: 
1. Surface and Subsurface Soil Human Health Screening w "' w "' 52 ~ Value for Arsenic is 0.29 mg/kg. ~ ~ 

iii 0 iii ~ 2. Surface Soil Ecological Screening Value for Arsenic is 

"' 
a 

5.7 mg/kg. "!' w 
3. Soil Concentrations are in mg/kg. 0 w I-w ~o 4. For all SS locations, top line is surface soil concentration; I 

u ~z following line( s) are subsurface soil concentrations. > z "' >- "' "' 0 f:: Cf) 
0 

,_ 
"' "' w "' <( z ,_ w z 0 

"' "' u ;: 0 u I 

100 0 100 Feet ~ u. w Q 
I 

0 <.:i (.) ,..: 



P./GIS/CRANE_NSWC/MAPDOCS/APR/SWMU16_TAGS.APR SO CHROMIUM LAYOUT 3/11/05 CF 

N 

/ 
1658040 

(5-~~-~.5J • 
§ "i) 11 .4 J 

I 

1658039 
(0-2) 15.9J • 
(2-3) 14.SJ 

1858038 
(0-2) 13J. 
(2-3) 10J 

1858037 
(0-2) 7.8J. 

REFUSAL 

1658036 
(0-2) 12.BJ e 
(2 -3) 10.9 J 

1658035 
(0-2) 9J • 
REFUSAL 

1658034 
(0 -2) 4.JJ • 

(2 -3) BJ 

1658033 
(0-2)1J.1Je 

(2-4) 8.7J 

1858001 
•(0-2) 15.5J 

(4-6) 11.9J 

1658041 
e(o - 21 -

(3-5) 20J 
(5-7) 21.8 J 

1658002 -~ 
• <o - 2) 18.B J -·- _..-

(4 - 6) 17.BJ - /-
.... \ 

1858003 
•(0-2) 11.9J 

REFUSAL 

;, 

1988 

1658004 
•(0-2) 20.5J 

REFUSAL ---­
' 

147 \ 

..... --- \ 
1658005 

•(0-2) &J i \ 
REFUSAL:ioss 

1658006 
• (0 - 2) 20.SJ 

REFUSAL 

1658007 
•(o. 2) 19,3 J . 

REFUSAL 

------------

1658032 
(0-2)18.8J. 
(2 - 4) 13.8 J ·1658028 

~2} 11.8 J • 
(2 -4) 9.1 J • 

1658020 
(0-2) 13.8J 
REFUSAL 

1658008 
• t0 - 2) 12.1J' 

REFUSAL 18SB014 
•(0-2) 16J 

REFUSAL ~009 

1658085 
•(O -2) 29.1 J 

(2-4)41 .7J 

1658027 
(0-2) 8.9J. 
(2 - 3) 5.1 J 

1658028 
(0 • 2) 18.3 J • 

(2-3) 8J 

1658021 
(0·2) 8.7J • 

REFUSAL 

16$8022 

1658029 
(0 · 2) 17 J • 

(2 · 3) 8J 
(0 - 2) 17.8 J • 
(2 - 3) 11.8 J 

1858030 
(0 -2) 19.2 J. 
(2 -3) 11 .9J 

1658031 
(0·2) 7J. 
REFUSAL 

1658023 
(0-2) 18.SJ e 
(2 - 3) 12.4 J 

1658024 
(0-2) 10J. 
(2-3) 9.4J 

1858025 
(0-2) 17J. 

(2-3) 15.4J 

1658015 
•(0-2) 19.2J 

REFUSAL 

•(o -2) 12.1 J 
REFUSAL 

1858010 
• 10 . 2) 17.7 J 

REFUSAL 

1658042 
•(0-2) 23J 

1658016 
•(0-2) 16.7 J 

REFUSAL 
1858011 

•(0-2) 28.9J 
(2 - 4) 11 .3 J 1658043• 

•(0-2) 24.1J 
1658017 

•(0 · 2)28J 
(2 - 4) 11 .BJ 

1858018 
•(0-2) 13.SJ 

(2. 3) 20.2 J 

18SB019 
•(0 - 2) 10.9J 

(2·3)10.7J 

1658012 
•(0 - 2) 12.9J 

(2-4) 16J 

1858046 

1658013 
•(0-2) 11.BJ 

(2 -4) 25.1 J 

• 
1658045 
(0·2) 22.7J 

• 
1658044 
(0 ·2) 18.9 J 

1858087 
•t0-2) 23.1J 

(2-4) 38.3 J 

• (0 • 2) 28.2 J 1858088 

1858089 
•(0-2) 33.7J 

(2-4) 48.2J 

•(o - 2) 38.2 J 
(2 - 4) 23.1 J 

1858088 
•(o.s -2) 19.8J 

(2-4) 27.9 J 

Legend 
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Notes· 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soil Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Surface and Subsurface Soil Human Health Screening 
Value for Chromium is 2.1 mg/kg. 

2. Surface Soil Ecological Screening Value for Chromium is 
0.4 mg/kg. 

3. Soil Concentrations are in mg/kg. 
4. For all SB locations, top line is surface soil concentration; 

following line( s) are subsurface soil concentrations. 
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• 

• 

• 

P:/GIS/CRANE_NSWC/MAPDOCS/APR/SWMU16_TAGS.APR SO COPPER LAYOUT 3/11/05 CF 

N 

16$8040 
(0·2) - 0 

( 6)' !.7 J 
~6-8) 17.2J 

16$8039 
(0 -2) 13.1 J. 
(2 ·3) 13.7 J 

16$8038· 
(0 ·2) 13.9 J. 
(2·3) 5.5J 

16$8037 
(0·2) 5.3J 0 

REFUSAL 

16$8036 
(0-2) 11.4J • 
(2-3) 15.5J 

\ 
\ 

16$8035 
(0-2) 9.3J. 

REFUSAL 

16$8034 
(0 ·2) 2.4J 0 

(2-3) 12.4J 

16$8033 
(0·2) 33.5J. 

(2 -4) 5.4 J 

146 

16$8001 
•(0-2) 10.4J 

(4·6) 6.7J 

16$8041 
o(0·2) -

(3 -5) 11.5J 
(5·7) 7J 

-----------
~ 

16$8002 \ . .-/___...--------
•(0 -2) 9.9J ~--- ---

(4·6) &.7J __ _.._.. 
1988 

-~~ 

o!~~1°°i5 J \. 
REFUSAL 

16$8004 
•<o. 21 12.1 J 

REFUSAL 
\ 
\ 

_..-'., 

147 \ 
\ 

16$8005 
•(O. 2) U.9 J 

REFUSAL,o,,5 , 

....-
16$8006 

•(o. 2) 12.1 J 
REFUSAL 

16$8007 
•<o -2) 13.s J 

REFUSAL 

16$8008 
•(o. 2) 52.5 J 

-------

1989 

\ 
' 

• 
16$8020 

16$8014 REFUSAL 
•<o -2) 231 J 

REFUSAL ~oog 

16S80B5 
•(O · 2) 19.2 J 

(2·4) 12.5J 

16$8028 
(0 • 2) 19.B J • 
(2-3) &.BJ 

16$8029 
(0-2) 35J. 

(2-3) 11.5J 

16$8022 
(0-2) 28.3J. 
(2·3) 3.6J 

16$8030 
(0-2) 1B.BJ e 
(2·3) 11.2J 

16$8023 
(0-2) 23J e 
(2-3) 8.&J 

16$8031 
(0·2) 42.5J • 

REFUSAL 

1658024 
(0·2) 15.3J • 
(2·3) 7.BJ 

16$8025 
(0-2) 19J • 
(2 ·3) 10J 

-~-

(0 -2) 65.4 J 
REFUSAL 

16$8021 
•(o -2) 391 J 

REFUSAL 

16$8015 
•(o -2) 413 J 

REFUSAL 

•(0·2) 84J \ 
REFUSAL. 

16$8010 
•(0-2) 127J 

REFUSAL 

16S8042 
•(0-2) 115J 

1658016 
•(0·2) 66.9J 

REFUSAL 
16$8011 

•<o -2) 1&.9 J 
(2·4) B.7J 16580431 

•(0-2) 19.2J 
16$8017 

•(o -2) 39.5 J 
(2 -4) 15.5 J 

16$8018 
•(0·2) 12.BJ 

(2-3) 34.BJ 

1658019 
•(0-2) 6.9J 

(2 ·3) &.BJ 

16$8012 
•(0·2) 62.&J 

(2 ·4) 13.2 J 

1656046 

16$8013 
•(0-2) 122J 

(2 ·4) 19.3 J 

• 1658045 
(0-2) 32.2J 

• 
1658044 
(0·2l n.9J 

16S80B7 
•(0-2) 14.SJ 

(2 -4) 25.5 J 

• (0. 2) 33.1 J 16S80BB 

16560B9 
•(o -2) 43.5J 

(2 ·4) 16.7 J 

•<o -2) 3&.B J 
(2 ·4) 6.6J 

16$8086 
• (0.5 • 2) 38.5 J 

(2 ·4) 14.2 J 

Legend 

• 
0 

16SB### 

(0. 2) 

/--/ 

REFUSAL 

D 

Notes: 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soil Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Surface and Subsurface Soil Human Health Screening 
Value for Copper is 310 mg/kg. 

2. Surface Soil Ecological Screening Value for Copper is 
5.4 mg/kg. 

3. Soil Concentrations are in mg/kg. 
4. For all SB locations, top 'ine is surface soil concentration; 

following line( s) are subsurface soil concentrations. 
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• 

• 

PJGISICRANE _ NSWCIMAPOOCSIAPR/SWMU16 _TAGS APR SO LEAD LAYOUT 3/11/05 CF 

N / 
1658040 
(0·2) -

15-8) 4.1J 0 

lli·-8) 12.3 J 

1658039 
(0·21 13.4J 0 
(2 · 3) 11 .&J 

1658038 
10-2) 14J 0 
12-3) 6.9J 

10~~~~3~ 0 
REFUSAL 

1658036 
10-21 9.6J 0 
12 · 3) 34J 

1658035 
10-2111.9J 0 

REFUSAL 

1658034 
10·2) 3.5J 0 
(2-3) 30J 

1658033 
(0-2) 123J • 

(2 -4) 12.9 J 

1658032 

1658001 
010 -21 8.8J 

14-6) 6J 

1658002 
0 10·2) 12.3J-

14·8) 7.2J 

1658003 
0 10-21 4.7J 

REFUSAL 

1658041 
0 10-zi -

13·5) 9.7J 
15·7) 8.8J 

1658004 
010. 21 11 .4 J 

REFUSAL 

~47 

1988 

\ 
\ 

1658005 -
0 10. 21 15.9 .J 

REFUSAL:ioss 
-----· -

1658006 
0 10-2) 15J 

REFUSAL 

1658007 
0 10-2116J 

REFUSAL 

1658008 
•10-21195J 

\ 

1, 10 -21 17.2J • 
12-41 201J --- 0-~~~-~2~ 0 

1658014 REFUSAL --· 
•10-21 1240 J 

~(2-4)7.9U 

/~--~ 10~~~ 0 
• 

1658020 
10·2) 765J 
REFUSAL 

REFUSAL 

1658015 
•10-21211J 

REFUSAL 

1658009 
•10-21 311 J' 

REFUSAL 

1989 

1658065 
•10-21 26J 

(2 -4) 15.&J 

/ 12·31 UJ 

~ 1658028 
10·2) 31.SJ e 
(2-3) 8.4J 

' 165811"21 
•10-2) 211J 

REFUSAL 
1658016 

•10-2) 154J 
REFUSAL 

1658010 
•10 ·2) 345J 

REFUSAL 

1658042 
•10-2) 373J 

1658029 
10 • 2) 85.7 J • 
12·3) 8.5J 

1658030 
10·2116.9J. 

12 · 31 8.3J 

1658031 
IG·2) 150J e 

REFUSAL 

- ----- ------

1658022 
•10-2) 69.9J 

12·3) 3.4J 

1658023 
•10-2) 4JJ 

12. 3) 7.3 J 

1658024 
•10-2) 18J 

(2·3) 5.8J 

1658025 
•10-2) 24.9J 

12. 3) 7.4J 

-- --------~---.. 

1658017 
•10-2) 140J 

(2-4) 6.1 J 

1658018 
0 (0·2) 9.IJ 

(2·31 14.2J 

i 
1658011 

010. 2) 15.2 J 
12 -4) 8.1 J 1658043 

•10-21 31.5J 

1658012 
•(0 - 21 258J 

(2 -4) 10.3 J 

16$8013 
•10-21 40SJ 

(2·4) 9.5J 
• 
1658044 
(0·2) 240J 

1658019 
O (o -2) 8.1 J 

12-3) 6.3J 

• 1658045 

1658087 
•(0-21 21.4J 

(2 -4) 71.1 J 
(0. 2) 127 J 

1658046 
•10-2) 115J 

1658089 
•10 -2) 112 J 

(2 - 4)21.2J 

11158088 
•10. 2) 82.6 J 

(2 -4) 9.->IJ 

1658088 
•10.5-2) 110J 

12·4113.2J 

> 
UJO 
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Legend 0 I 

L1i (.'.) 

• Soil Sample with One or More Human Health _J I 
Risk or Ecological Screening Value Exceedance co 

0 Soil Sample with No Human Health Risk or ::::> 
Ecological Screening Value Exceedances :a: 

s 
16SB### Soil Sample Location ID (J) 

(0-2) Sample Depth 

/--/ Not Sampled at Corresponding Depth 

REFUSAL 
Sample Could Not Be Taken Due to Geological 
Factors 

D SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Notes: 
1. Surface and Subsurface Soil Human Health Screening LlJ "' LlJ "' I- Q I- Q 

Value for Lead is 81 mg/kg. <( 

iii 13 iii ili 2. Surface Soil Ecological Screening Value for Lead is 
Cl 

0 a:: 
16 mg/kg. 1' w 

3. Soil Concentrations are in mg/kg. Cl LlJ I-w ~o 4. For all SB locations, top line is surface soil concentration; I 
(.) );lZ following line(s) are subsurface soil concentrations. >- z "' al Cl j:: rn >- a:: 

Cl I- "' al w "' 0 ~ z I- w z (.) 

~ "' " I 0 (.) 

Q 100 0 100 Feet u.. LlJ 
I 

Cl cj (.) >-' 
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• 

• 

• 

P:JGIS/CRANE_NSWC/MAPDOCS/APRISWMU16_TAGS.APR SO NICKEL LAYOUT 6/9/05 KMP 

N 

I 
I 

I 
! 

\ 
\ \ \ 

\ I~\ \ \ 
\ \ 

\ \ 
\ ' 
\-' 

~~\ 
( I 
\ i 

1658039
1 

\ 
10 "2) 11.1 J 0 ' 

(2 -3) 11 J 

16580~• 
(0·2) 10.4J 'O 
(2-3) 3,8J 

\ 

18S8038 
10 · 2) 6,SJ 0 
(2-3) UJ 

1658035 
(0-2) 3.SJ 0 

REFUSAL 

165803' 
10·2) 0.71J 0 
12-3) 3.4J 

\ 
\ -.. 

\ ) 

\ 
\ 

\~ 
\ 

1658033 I 
(0-2) S.2J 0 , /_..., 
12-4) 3.8J,..,,,,-

1658032 

\ .. 

1658001 ·, 
010 -2) 7.9J 

18SB041 
o <o-21 -

(3-5) 11 .SJ 
15-7) 8.SJ 

(4-8) 4.8J \ ---~ 

\ ~ 
1658002 \ ~ ---

O (o -2) 9.3 J'-- -- _..- \ t988 
(4·8) UJ ,.._..-- ~ 

i("'1 

REFUSAL 

1658004 

\ 

o!~~>oo;g ~: 

14 
0 (0 -2) 13.3 J 

REFUSAL 

\ 

I ----

\ \ 
147 

\ ___J 

\ 

\ 
1658005 

0 10. 2) 4'2:f\ 
REFUSAL.JOOS \.. 

I , 

\ \ 

\ --------
---1658008 

0 10 "2) 11.5 J 
REFUSAL 

\ '-------­\ --- i 
1658007 \ 

,.....•(o. 2) 16'.1 J · 
· REFUSAL\ · 

\ 
____ ...- 1658008 

----- O (o - 2) 13 J 

------------

1989 

--· ----------

10 "2) 10.4.J 0 
12 - 4) 10.4J\ _ ___ _ 

, , ___ .. ..- 1658014 REFUSAJ. .. 

'· 0 (0-2) 9.9J - - -
REFUSAL <--------== 18S8009 

1658085 
•10-2115.1J 

12 -4) 16.1 J 

1658027 
10·2) 3.SJ 0 

12-3) 2 J 

1658028 
10-2) 12.1Je 
(2 "3) 20.8 J 

1658029 
(0·2) 15.SJ e 
(2-3) I .SJ 

1658030 
10 "2) 13.2 J 0 
(2-3) 7.6J 

I 1658031 
1 (0 · 2) 5JO 
REFUSAL 

1658022 
(0-2) 13.5J 0 

12-3) 6.SJ 

1658023 
10-2) 15J • 
12-3) 8.8J 

1658024 
10-2) 8.4J 0 
12 - 3) 5.8J 

1658025 
(0-2) 9.8J 0 
12 "3) 5.7 J 

1658020 
10-2) 23.6J 
REFUSAL 

e 1658021 
10-2)15.7J 
REFUSAL 

1658015 
•(0-2) 15J 

REFUSAL 

0 10-2) 9.4J • 
REFUSAL \ 

'~ \ 
18SB010 ' 

•10 -2) 19.9J• 
REFUSAL 

1658042 
•10-2) 14.7J 

1658016 
010-2) 12.1 J 

REFUSAL 
1658011 

•10-2115.1J 
(2-4) 7.2J 

\ 
16580431 

1658017 
•10-2) 41 .3J 

(2-4) 35.6J 

1858018 
•<0-2) 15.9J 

12-3) 25.1J 

1658019 
0(0-2)5.6J 

(2·3) 6 .. 3J 

1658012 
O(o. 2) 12.4 J 

(2-4) 10.2J 

•10 -2) 17t5J 
I 
I 
I 

1658046 

1658013 
•10-2) 13.4J 

(2 -4) 14.7 J 
• 

1658044 
(0 -2) 14.1 J 

1658087 
0 •10 -2) 15.6J 

1658045 12 -4) 15.9 J 
(0 -2) 10.8J 

• (0 "2) 18.1 J 1658088 

1658089 
•10 - 2) 20.JJ 

(2 - 4) 16.&J 

•10 "2) 26.2 J 
12-4) 8.5J 

18SB088 
• (0.5 "2) 16.6 J 

(2 - 4) 15.6 J 

Legend 

• 
0 

16SB### 

(0 " 2) 

1-1 

REFUSAL 

Notes: 

\ 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soil Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Surface and Subsurface Soil Human Health Screening 
Value for Nickel is 14 mg/kg. 

2. Surface Soil Ecological Screening Value for Nickel is 
13.6 mg/l<g. 

3. Soil Concentrations are in mglkg. 
4. For all SB locations, top line is surface soil concentration; 

following line(s) are subsurface soil concentrations. 
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• 

• 

• 

P:/GIS/CRANE_NSWCIMAPDOCS/APRISWMU16_TAGS.APR SO VANADIUM LAYOUT 3111/05 CF 

N 

__ .---

1688040 
(0·2) - • 

(5·5)-:IG.1 J 
&~) 17.7 J 

1658039 
(0 • 2) 27.3 J • 
(2 -3) 24.3 J 

1658038 
(0 ·2) 20.1 J • 
(2 -3) 12.1 J 

1658037 
(0·2) 10.2J • 

REFUSAL 

. ' . \ 

'.t \ 
\' 
I,. 

16S8038 
(0 - 2) 20.&J. 
(2 . 3) 14.5 J 

(0-~~~~i~. 
REFUSAL 

1658034 
(0-2) 3.&J• 

(2-3)11 .2J 

1658033 
(0-2) 19.SJ e 
(2-4) 9.5J 

146 

1658041 
e(0-2) -

(3-5) 33.9 J 
(5-7) 32.4J 

16SB001 
•(0-2) 27.1J 

(-4-6) 17.SJ 

1658002 
•(0-2) 29.3 J-.-......- ,/ 

(4-6) 24J 

\ 

1858003 
•(0-2) 13.9J 

REFUSAL 

165BO«M 
•(0-2) 37.1 J 

REFUSAL 
\ 

147 \ 

/~ 

1858005 
•(0-2) 10.aJ 

REFUSAL:ioss 

\ 

1658006 
•<o -2> 32.3 J 

REFUSAL 

I 
\ 

\ 

16590(;1 
- •(0-2) 12'3J 

REFUSAL 

1658008 
•(0-2) 11 .1 J 

\ 
\ 

198~ 

1658032 
(0-2) 28.1J • 
(2·4) 21.&J _ -- 16S8026 

_____..-j0-=-2)\ 9.3 J • 

--------- (2 • 4) 5.9 J • 
1858020 
(0-2) 8.2J 
REFUSAL 

1858014 REFUSAL 
•(0-2) 25.7J .- \ 

REFUSAL ~~ 

1658085 
•(0-2) 42.9J 

(2-4) 44J 

16S8027 
(0-2) 8.4J. 
(2·3) 2.9J 

1658028 
(0-2) 25.4J. 
(2·3) HJ 

1658021 
(0-2) 5.8J. 

REFUSAL 

1658029 
(0-2) 32.9J • 
(2-3)15.7J 

16S8022 
(0 - 2) 23.BJ e 
(2·3) 5.5J 

1858030 
(0-2) 32.2J. 
(2·3)17.9J 

1658031 
(0-2) 11 .&J • 

REFUSAL 

111S8023 
(0 -2) 32.1 J • 
(2 · 3) 17.SJ 

1658024 
(0 - 2) 17.5 J • 

(2-3) 12J 

1858025 
(0-2) 27.7 J • 

(2. 3) 18J 

-----------------------

16SB015 
•(0-2) 30.3 J 

REFUSAL 

•(0-2) 10.6 J 
REFUSAL 

16SB010 
•(O -2) 14.IJ 

REFUSAL 

1558042 
•(o -2) J0.1 J 

1658016 
•(0-2) 26J 

REFUSAL 
16S8011 

•(0 · 2) 52.8J 
(2-4) 15.6 J I 

16580431 
•(0-21 4:l6J 

16S8017 
•<o . 21 21 .5 J 

(2 -4) 7.9J 

16S8018 
•(0-2) 10J 

(2-3) 6.9J 

16SB019 
•(0-2) 16.1 J 

(2-3) 12.3J 

1658012 
•(0-2) 23.3J 

(2 -4) 25.8 J 

1858013 
•(0-2) 22.8J 

(2-4) 21.3J 
• 
16S8044 
(0 -2) 27.9 J 

1858087 
• •(o -2) 34.6 J 

1658045 (2 - 4) 48.5 J 
(0-2) 31.8J 

16S8046 
• (0 · 2) 429J 1658088 

•(o -2) as.2 J 
(2 -4) 29.9 J 

1858089 
•(0-2) 53.3J 

(2-4) 51l.2J 

1858086 
• (0.5 • 2) 32.9 J 

(2-4) 43.3J 

Legend 

• 
0 

16SB### 

(0-2) 

/-- / 

REFUSAL 

D 

Notes: 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soil Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Surface and Subsurface Soil Human Health Screening 
Value fer Vanadium is 7.8 mg/kg. 

2. Surface Soil Ecological Screening Value for Vanadium is 
1.59 mg/kg. 

3. Soil Concentrations are in mg/kg. 
4. For all SB locations, top line is surface soil concentration; 

following line(s) are subsurface soil concentrations. 
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P:JGIS/CRANE_NSWCIMAPOOCSIAPR/SWMU16_TAGS.APR SO ZINC LAYOUT 3111/05 CF 

N 

1656039 
(0·2l42.1Ue 
(2 · 3) 39.7U 

1656038 
10·2) 42.SU e 
12 -3l 11.6 u 

1656037 
10·2l 7.6U 0 

REFUSAL 

1858038 
(0-2) 24.1 J • 
12. ll 83.3 J 

\ \ 
' 

10 . ;18523~ • 
REFUSAL 

1856034 
10·2l 5.2U 0 

12. 3l 54.5 J 

1656033 
(0·2l 193U e 
(2·4l 8.8U 

165So32 

'\ 
•I 

\ . 
,1 
'\ 

146 

1656041 
0 10·2) -

13·5) 31.BJ 
15·7) 17.&J 

1656001 
•10-21 24.2J 

(4·6) 10.2J, ----~ \ 

----1688002 -- ------- _.---"\ 
•10 ·2l 24J _ _. -~ 1988 

(4·8) 11.SU _..---

' \ 

\ \,­

\ . 
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.', \ 
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•10. 2) 33.6 J 

REFUSAL 

1858004 
•10 ·2) 40.7 J 

REFUSAL 
-~ 

~--
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\ 147 
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1856005 
•10-2):U.2J 
REFU~oes 

1856008 
•10 · 2) 33.6J 

REFUSAL 

1656007 
, . •10 ·2) 48.1 J 
· REFUSAL 

1858008 \ 
•{O ·2) 271 J 

10 ·2l 40.6J • 
12·4l 31 .2J --· 1~6028 

• ,.·-~O-<'ll 49J • 

~ <ll"A..,. ·4l 48.9J 

1856014 REFUSAL. ' 
. •10 - 2) 575J •··· .-
1658020 REFUSAL -------=::: 

' . 10 • 2) 132 u 1858009 '· 

185608S 
•10-21135 

12 ·4l 40.8 

' REFUSAL e 10 • 2) 552 J 

----- 10 .;,~!.~ • 
12. 3) 4.5 u 
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10·2) 144U e 
(2·3) 59.&J 

1656029 
(0·2l 401 u. 
(2 ·3l 29.1 J 
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10·2l 197U e 
12 ·3) 15.6J 

1856030 
10-21 68.2Je 
12. 3) 27.9 J 

1658031 
(0 · 2) 633J • 

REFUSAL 

1858023 
(0-2) 102J. 
12. 3) 20.2 J 

1856024 
(0 ·2) 174J • 
(2·3) 17.5J 

1858025 
10·2l 97.2J • 
12 ·3l 11.SJ 

'- 1856021"' 
•I0·2l 2510U 

REFUSAL 

------------

1856015 
•10-2) 1150J 

REFUSAL 

REFUSAL 

1658010 
•10 ·2l 972J 

REFUSAL 

1856042 
•10. 2l 1840 J 

1856016 
•10-2) 563J 

REFUSAL 
1858011 

•10-2) 55.9J 
12 ·4) 20.8 J 1asa043\ 

•{0·2) 1":4J 
1856017 

•(0·2) 438J 
12·4) 59J 

1858018 
•(0·2)47.8J 

(2 -ll 17.SJ 

1856019 
•10-2) 17.6U 

(2·3) 14J 

1856012 
•10-2) 803J 

12·4l 35.9J 

16SB013 
•10 ·2l 1560J 

(2 · 4l 15.2U 

• 
1856045 
10·2) 455J 

• 
1858044 
(0 ·2l 967 J 

1856087 
•10. 2) 88.6 

(2·4l 130 

• 1856046 
(0·2l 280J 1856088 

•10 ·2) 280 
(2 ·4) 18.2 

1856089 
•10 - 21 683 

(2. 4) 35.4 

185608e 
•10.s-21 388J 

(2 ·4l 35.7 

Legend 

• 
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16SB### 

(0-2) 

/--/ 

REFUSAL 

D 

Notes: 

Soil Sample with One or More Human Health 
Risk or Ecological Screening Value Exceedance 

Soil Sample with No Human Health Risk or 
Ecological Screening Value Exceedances 

Soll Sample Location ID 

Sample Depth 

Not Sampled at Corresponding Depth 

Sample Could Not Be Taken Due to Geological 
Factors 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval} 

1. Surface and Subsurface Soil Human Health Screening 
Value for Zinc is 680 mg/kg. 

2. Surface Soil Ecological Screening Value for Zinc is 
6.62 mg/kg. 

3. Seil Concentrations are in mg/kg. 
4. For all SB locations, top line is surface soil concentration; 

following line(s} are subsurface soil concentrations. 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Sample wrth No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

Gully 

Turkey Creek Main Stream 

Upgradient Location 

(G) 

(TCMS) 

UPGRAD _,_,_ 
Round 1/Round2/Round3 Concentrations - For 
SW /SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 

1-- 1 

DRY 

D 
i==:J 

HHRA 

Not Sampled In Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Human Health Risk Assessment 

ERA Ecological Risk Assessment 

Notes: 
1 . Aqueous Concentrations are in ug/L. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAO are Downgradient. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 3600 87 
Sediment (mg/kg) 7600 NA 

400 0 400 Feet 
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Legend 

• Sediment or Surface Water Sample wtth One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

0 
Sediment or Surface Water Sample wtth No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(TCMS) Turkey Creek Main Stream 

UPGRAD Upgradient Location 

-1-1-- Round 1/Round2/Round3 Concentrations - For 
SW /SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 

/--/ Not Sampled in Corresponding Round 

DRY Location was Dry at Time of Sampling 

D 

HHRA 

ERA 

Notes: 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Human Health Risk Assessment 

Ecological Risk Assessment 

1. Aqueous Concentrations are in ug/L. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAD are Downgradient. 

SCREENING VALUES HHRA 

Surface Water (ug/l) 1.5 
Sedlmer.t (mg/kg) 3.1 
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• Sediment or Surface Water Sample with One z a:: (ii (.) uj or More Human Health Risk or Ecological 0 0 (/) 0 s: z Screening Value Exceedance j::: IL 0 ..J C/) ~ c.. Sediment or Surface Water Sample with No ~ Cl z x z 0 Human Health Risk or Ecological Screening -" ::i w (.) 

Value Exceedances I- Ci 0 I-z §. a:: w C/) 
16SW/SD## Surface Water and Sediment Sample Location ID (.) I-

<( 

z z (.) 
(G) Gully 0 w I 

(TCMS) Turkey Creek Main Stream (.) ::!: (.!) 

(.) Ci :c UPGRAD Upgradient Location z w IC 
Round 1/Round2/Round3 Concentrations - For w C/) - /- /-
SW /SD locations, top line is surface water C/) 0 :::> 

0:: z ::!: concentrations; bottom line is sediment <( <( s: concentrations. 
(/) 

1-1 Not Sampled in Corresponding Round 

DRY Location was Dry at Time of Sampling 

D SWMU Boundary 

==i Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

HHRA Human Health Risk Assessment 

ERA Ecological Risk Assessment 

Notes: 
1. Aqueous Concentrations are in ug/L 

~ "'w 8 2. Sediment Concentrations are in mg/kg. Q ,_ 
"'<( a; 

~ 3. Samples not marked as UPGRAD are Downgradient. 0 "'0 "' 0 a: 
-;: w 

SCREENING VALUES HHRA ERA 0 w I-w ;;IQ Surface Water (ug/L) 0.045 148 J: 
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PJGIS/CRANE NSWC/MAPDOCS/APR/SWMU16 TAGS.APR SWSDSP CADMIUM LAYOUT 5119105 CF 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Samf le with No 
Human Health Risk or Ecologies Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) 

(TCMS) 

UPGRAD 

-/-/--

1-1 

DRY 

Gully 

Turkey Creek Main Stream 

Upgradient Location 

Round 1/Round2/Round3 Concentrations - For 
SW /SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 
Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

--------- HHRA 

ERA 

Topographic Contour (50 foot interval} 

Human Health Risk Assessment 

Ecological Risk Assessment 

~-------
Notes: 

_,.,,-- 1. Aqueous Concentrations are in ug/L 

\ 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAD are Downgradient. 

~/ SCREENING VALUES HHRA ERA 
,~-

~ -- 600 ---------
Surface Water (ug/L) 1.8 0.15 

/~/ Sediment (mg/kg) 3.7 0.99 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Sample with No 
Human Health Risk or Ecological Screening 
Value Exceedances 

! 
I 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(TCMS) Turkey Creek Main Stream 

UPGRAD 

-/--/--

/-/ 

DRY 

Upgradient Location 

Round 1/Round2/Round3 Concentrations - For 
SW/SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 
Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

HHRA Human Health Risk Assessment 

ERA Ecological Risk Assessment 

Notes: 
1. Aqueous Concentrations are in ug/L. 
2. Sediment concentrations are in mglkg. 
3. Samples not marked as UPGRAD are Downgradient. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 110 11 
Sediment (mg/kg) 210 43.4 
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Sediment or Surface Water Sample with One 
• or More Human Health Risk or Ecological 

Screening Value Exceedance 

Sediment or Surface Water Sample with No 
o Human Health Risk or Ecological Screening 

Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

Turkey Creek Main Stream 

Upgradient Location 

(TCMS) 

UPGRAD 

-/--/-- Round 1/Round21Round3 Concentrations - For 
SW /SD locations. top line is surface water 
concentrations; bottom line is sediment 
concentrations. 

/-/ 

DRY 

D 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

-: Building 

HHRA 

ERA 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Human Health Risk Assessment 

Ecological Risk Assessment 

Notes: . 
1 . Aqueous Concentrations are 1n ug/L. 
2 Sediment Concentrations are m mg/kg. . 
3: Samples not marked as UPGRAD are Downgrad1ent. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 150 1.58 
Sediment (mg/kg) 310 31.6 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Sample with No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(TCMS) 

UPGRAD _, __ , __ 

/--/ 

Turkey Creek Main Stream 

Upgradient Location 

Round 1/Round2/Round3 Concentrations - For 
SW/SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 
Not Sampled in Corresponding Round 

DRY Location was Dry at Time of Sampling 

D SWMU Boundary 

I Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

HHRA Human Health Risk Assessment 

ERA Ecological Risk Assessment 

Notes: 
1. Aqueous Concentrations are in ug/L. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAD are Downgradient. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 1100 1000 
Sediment (mg/kg) 2300 NA 

400 0 400 Feet 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Sample with No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(TCMS) Turkey Creek Main Stream 

UPGRAD Upgradient Location 

-/--/-- Round 1/Round2/Round3 Concentrations - For 
SW /SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 

/--/ Not Sampled in Corresponding Round 

DRY 

HHRA 

ERA 

Notes: 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Human Health Risk Assessment 

Ecological Risk Assessment 

1. Aqueous Concentrations are in ug/L. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAD are Downgradient. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 15 1.17 
Sediment (mg/kg) 400 35.8 

400 0 400 Feet 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Sample with No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

Gully 

Turkey Creek Main Stream 

Upgradient Location 

(G) 

(TCMS) 

UPGRAD 

-/--/-- Round 1/Round2/Round3 Concentrations - For 
SW/SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 

/--! 

DRY 

D 

HHRA 

ERA 

Notes 

Not Sampled in Corresponding Round 

Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Human Health Risk Assessment 

Ecological Risk Assessment 

1. Aqueous Concentrations are in ug/L. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAD are Downgradient. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 73 28.8 
Sediment (mg/kg) 160 22.7 

400 0 400 Feet 
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Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

Sediment or Surface Water Sample wtth No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) 

(TCMS) 

UPGRAD 

Gully 

Turkey Creek Main Stream 

Upgradient Location 

-/--/-- Round 1/Round2/Round3 Concentrations - For 
SW/SD locations, top line is surface water 
concentrations; bottom line is sediment 
concentrations. 

!--! 

DRY 

D 

Not Sampled in Corresponding Round 

Location was Ory at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

HHRA Human Health Risk Assessment 

ERA Ecological Risk Assessment 

Notes: 
1 . Aqueous Concentrations are in ug/L. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not marked as UPGRAD are Downgradient. 

SCREENING VALUES HHRA ERA 
Surface Water (ug/L) 3.6 12 
Sediment (mg/kg) 7.8 NA 

400 0 400 Feet 
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Legend 

• Sediment or Surface Water Sample with One 
or More Human Health Risk or Ecological 
Screening Value Exceedance 

0 
Sediment or Surface Water Sample with No 
Human Health Risk or Ecological Screening 
Value Exceedances 

16SW/SD## Surface Water and Sediment Sample Location ID 

(G) Gully 

(TCMS) Turkey Creek Main Stream 

UPGRAD Upgradient Location 

-/--/-- Round 1/Round2/Round3 Concentrations - For 
SW/SD locations, top line is surface water 
concentrations; bottom line Is sediment 
concentrations . 

1-1 Not Sampled in Corresponding Round 

DRY Location was Dry at Time of Sampling 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

HHRA Human Health Risk Assessment 

ERA Ecological Risk Assessment 

Notes: 
1. Aqueous Concentrations are in ug/l. 
2. Sediment Concentrations are in mg/kg. 
3. Samples not mar1<ed as UPGRAD are Downgradient. 

SCREENING VALUES HHRA ERA 

Surface Water (ug/L) 1100 65.7 
Sediment (mg/kg) 2300 121 

400 0 400 Feet 
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16MWT05 

(Puz) 

(Pmz) 

(H) 

R-# 
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·-------------

Monitoring Well 

Sample Location ID 

Pennsylvanian U p pper Zone Well 

ennsylvanian M" Exceeds iddle Zone Well 
Human Health Risk . 

Sample Round Screening Value 

Not Analyzed in Corres . s ponding Round 

WMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contou NOTES: r (SO foot interval) 

1. Human H 2. Human H::: Screening Value for R . 
3. Tags with no da~~ening Value for H~~ is 0.61 ug/L. 

well was not or one or mo is 180.0 ug/l 
4. All results ar:':::'~. in the omi:~~':::,~ndicate that 

----- -----
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0.255 u 
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{?:nzl 
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WES - 14- 85-83 

ROX R-l 
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0 . 272 u 
11 8 . l 
1.1 

R- 2 
200 IHJ 
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Legend 

s Monitoring Well Sample Location 

16MWT05 Sample Location ID 

(Puz) Pennsylvanian Upper Zone Well 

(Pmz) Pennsylvanian Middle Zone Well 

(H) Exceeds Human Health Risk Screening Value 

R-# Sample Round 

NOTES: 

Not Analyzed in Corresponding Round 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screening Value for 1.1,2,2-Tetrachloroethane 
(1, 1,2,2-PCA) is 0.055 ug/L. 

1 6MWT 1 3 {Puz) 

R -1 R - 2 
1 , 1 , 2 , 2 - PCA 
1 , 1, 2 - TCA 

30 u 
81 J (H) 

30 u 
39 I HI 

1, 1- :>CE 
1 , 2 - DCA 

4. 4 
30 u 0. 6 J (H) 

l 6 MW T16 ( Pm z ) 

l , 1 , 2 , 2 - E?CA 
l, 1, 2 - TCA 
1 , 1 - DCE 
1 , 2 -DCA 

R- 1 R- 2 
0 . ) u 
0 . 3 u 
0 . 3 u 
a . J u 

R - 3 
0. 3 u 
a. 3 u 
0. 3 u 
0 . 3 u 

16MWT03 (Pmz) 
R- 1 R-2 

l , 1, 2 , 2 - PCA 0.3 0 . 3 U 
1 , 1, 2-TCA 0.3 0 . U 

0.3 u o. u 
0.3U 0 .3 U 

16MWTOS (P mz) 

R-3 
0. 3 
0. 3 
0. 3 u 
0 . 3 u 

R-1 
0. 3 u 
0 . 3 u 
0 . 3 u 
0 . 3 u 

R-2 
0. l u 
0. J u 
0. 3 
0. 3 

1.-3 
'J . 3 u 
a . 3 u 
0. 3 u 
0. 3 u 

WES - 14 - 01 - 8] ( Pmz) 
R- 1 

0. 3 u 
0. 3 u 
0. 3 u 
a. J u 

1, l, 2 , 2- PCA 
1, 1, 2-!CA 
1, l -DC8 
1 , 2 -')CA 

WF.S - 14 - 05 - 83 

1 , 1- , 2 , 2 - PCA 
1, 1, 2 -TCA 
1, 1-DCE 
1,2-DCA 

R-2 
0. l u 
0. l u 
0. 3 u 
0. 3 u 

( Pmz) 

R- 1 
0. 3 u 
0 . 3 u 
0 . 3 u 
D. 3 u 

R- 3 
0. 3 u 
0. 3 u 
0. 3 u 
0. 3 u 

R- 2 
0 . 3 u 
0 . 3 u 
0 . 3 u 
0. 3 u 

\ 
\ 
I 

R- 3 
0. 3 u 
0. 3 'J 
0. l u 
0. 3 u 

\ 

---
WES - 1 4-04-83 

1 ,1,2 , 2 -PCA 
1, 1 , 2 - TCA 
1,1 - DCE 
l 2 - DCA 

-----~--

2. Human Health Screening Value for 1,1,2-Trichloroethane (1 ,1,2-TCA) is 0.20 ug/L. 
3. Human Health Screening Value for 1,2-Dichloroethane (1,2-DCA) is 0.12 ug/L. 
4. Human Health Screening Value for 1, 1-Dichloroethene (1, 1-DCE) is 7.0 ug/L. 
5. Tags with no data for one or more rounds indicate that well 

was not sampled in the omitted rounds. 
6. All results are in ug./L. 

\ 
\ 

15MW1'0 l ( Puz) 
R- 1 

1 , 1 ,2,2- PC A 0.3 U 
1,1,2-TCA 0 .3 U 

R-2 
0. 3 u 
0. 3 u 
0. 3 u 
0. 3 u 

R- 3 
0 . 3 u 
2 . 1 (H) 

0. 3 u 
0. 3 u 

1. 4 
0 3 u 

1 , 1 -DCE 
1 , 2 -DCA 
1 6MWT0 6 (Puz) 

1 : 1, 2, 2 - ?CA 
1 , 1 , 2 - 'l'C A 
1 , 1 - DCE 
1, 2 - DC.n.. 
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0 . 3 UJ 
38 IH J 
26 IH I 
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2 . 3 ( H ) 

16MWT07 (Puz) 
R- 1 R-2 R-3 
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1 , l - DCE DRY DR Y 

\ .- _....., t I 2 -DCA DRY DRY 

\~- -::--" G 

"' 

16MWT09 (Puz) 
R - 1 R-2 

1, 1 , 2 , 2 - !?CA 0 . 3 U 
1, 1 , 2 - TCA 0.3 U 
1,1 -DCE 0. 3 U 
1, 2- DCA 0.3 U \ 

\ --'\ ~----------~'l~'.._ __ _J 16MWT0 4 {Pu') R-l 
' \ 1, 1 ,2,2 - PCA 0 .3 

\

'

15 (, !~9 . ~ :~:~~~C1\ ~:~ u 
.-' _.......- l,2 - DCA 0 . 3 U 

30§5 - - --

(Pmz) 

R-1 
0 . 3 u 
0. 3 u 
0. 3 
O. l 

R-2 
0 . 3 J 
0. 3 J 
0 . 3 u 
0. 3 IT 
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.\ 
\\ 
\\ 
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0 . 3 u 
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Legend 

s 
16MWT05 

(Puz) 

(Pmz) 

(H) 

R-# 

D 
D 

NOTES: 

Monitoring Well Sample Location 

Sample Location ID 

Pennsylvanian Upper Zone Well 

Pennsylvanian Middle Zone Well 

Exceeds Human Health Risk Screening Value 

Sample Round 

Not Analyzed in Corresponding Round 

SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

1. Human Health Screa!ing Value for Teirachloroethene (PCE) is 0.1 O ug/L 
2. Human Health Screening Value for Trichloroethene (TCE) is 0.028 ug/l. 
3. Human Health Screening Value for cis-Dichloroethene (DCE) is 6.1 ug/l. 
4. Human Health Screa!ing Value for Vinyl Chloride (VC) is 0.02 ug/L 
5. Tags with no data for one or more rounds indicate that 

well was not sampled in the omitted rounds. 
6. All results are in ug/L 

liES-14-02-83 
R-1 

PCE 0.3 U 
TCE 0.3 .U 
DCE 0.3 U 
vc 0.3 0 

16MWT02 (Puz) 

PCE 
TCE 
DCE 
vc 

16MWT13 
R-1 

R-1 R-2 
0.3 u 0.3 u 
1.2 6.5 (B) (B) 
0.3 0 0.8 J 
0.3 u 0. 3 0 

(Puz) 
R-2 R-3 

30 u 7. 2 
62000 (H) 28000 
280 (B) 140 

0 o .8 

(Pmz) 

PCE 
TCE 
DCE 
vc 

R-2 
0.3 J (B) 
190 (B) 
0.3 J 
0. 3 0 

(Pmz) 

R-3 
0.3 u 
340 (BJ 
0.3 0 
0.3 u 

R-1 R-2 
0.3U 0.3U 
0.30 0.7J 
0.30 0.3U 
0.30 0.30 

16MWT05 (Pmz) 
R-1 R-2 

PCE 0.3 U 0.3 U 
TCE 0.3 0 0.3 0 
DCE 0.3 U 0.3 U 
VC 0.30 0.30 

WES-14-01-83 
R-1 

PCE 0.3 U 
TCE 2 (H) 
DCE 0.3 U 
vc 0.3 u 

(Pmz) 
R-2 

0.3 u 
o. 6 J 
0.3 u 
0.3 u 

R-3 
0.3 u 
0.3 0 
0.3 u 
0.3 0 

liES-14-05-83 (Pmz) 
R-1 R-2 

PCE 0.3 u 0. 3 0 
TCE 0.5 J 0 .5 J 
DCE 0.3 0 0 .3 u 
VC 0.3 u 0.3 0 

R-3 
0.3 u 
0.3 0 
0.3 u 
0.3 0 

liES-14-04-83 
R-1 

PCE 0.3 U 
TCE 0.5 J 
DCE 0.3 J 
vc 0.3 0 

(BJ 

(H) 
(Puz) 
R-1 

13 J (B) 
35000 (B) 
600 (B) 
65 J CB 

R-2 
0. 3 u 
230 (BJ 
42 (BJ 
0.3 u 

R-2 
160 
250000 
4200 
340 J 

R-3 
0.3 u 
1100 (BJ 
130 (BJ 
o. 7 J (HJ 

R-3 
(HJ 150 (HJ 
(BJ 330000 (BJ 
(BJ 4100 (BJ 
B 390 J (BJ 

-------.116MWT~~l (Puz) 
R-2 R-3 

(PmzJ 
R-2 

o. 3 u 
0.3 0 
0.3 0 
0.3 0 

R-3 
0.3 u 
0. 7 J 
0.3 0 
0.3 0 

PCE 
TCE 
DCE 
ITC 

DRY 
DRY 
DRY 

DRY 
DRY 
DRY 

VC ORY DRY 

16MNT09 (Puz) 
R-1 R-2 

PCE 0. 3 0 
TCE 7. 6 (BJ 
DCE 0.2 J 
vc 0.3 u 

16MWT04 (Puz) 
R-1 
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2 .2 
0. 3 u 
0.3 u 
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(BJ 3. 9 
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0.3 0 
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7 .1 (HJ 
0.3 u 
0.3 u 

R-3 
0.3 u 

(H) 2.1 
0.3 u 
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R-3 
0.3 u 

1.9 (HJ 1.9 (BJ 

R-1 
0.3 0 
5. 6 (B) 
0.4 J 
0.3 u 

(Pmz) 
R-2 

0.3 u 
0.3 u 
0.3 u 
0.3 u 

0.2 J 
0.3 0 

(Puz) 
R-2 

0.3 u 
5 
0.5 J 
0.3 u 

R-3 
0.3 u 
0.3 u 
0.3 0 
0 .3 0 

(HJ 

/ 

0.3 u 
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4 .3 
0.6 J 
0.3 u 
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Legend . ne or More Hu"": 
Monitori!l!I Well ~n~ Value Exceedan 
Health RiSk S~ No Human Health 
Monitoring 'lfmgell =e Exceedances Risk Screen 

• 
0 

Sample Location ZOne Well 16MWT05 ylv ian Upper 
(P

uz) Penns an Z.One Well 
· n Middle (Pmz) Pennsylvania trations 

nd2/Round3 Concen -1-1- Round 1/Rou . Corresponding Round 
Not Analyzed in • 

1-1 for Aluminum IS 
Health Screening Value *Human 

3600 ug/l. 

All results are in ug/L 

SWMU Boundary 

Building 

Railroad 

Road 

Stream (50 foot interval) Topographic Contour 
-- rounds 

with no data for one or. m:! omitted Note: Tags 1 was not sampled •n indicate that wel 
rounds . 

\ 
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1. 
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16MWT05 

(Puz) 

(Pmz) 

-/--/­

/-/ 

II tth One or More Human Monitoring WSe w . g Value Exceedance Health Risk creemn 

II tth No Human Health Monitoring We Vwalue Exceedances Risk Screening 

sample Location 

Pennsylvanian Upper Zone Well 

Pennsylvanian Middle Zone Well 

Round 1/Round2/Round3 Concentrations 

Not Analyzed in Corresponding Round 

Health Screening Value for Arsenic is *Human 
0.045 ug/L. 

All results are in ug/L. 

CJ SWMU Boundary 

Building 

Railroad 

Road 

Stream 

h. Contour (50 foot interval) Topograp 1c 

. d t ror one or more rounds 
Note: Tags withll no an~ sampled in the omitted indicate that we was 
rounds . 

' 

-- ----~--. __ _ 
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~ /_ __ __ 
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O 16MWT17 (Puz) 
-/1.3U/-

·------~-- ---------------
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O 16MWT13 (Puz) 
19fl8 -/1.9U / -

0146 

16MWT18 (Pmz) 
·-/26.1J~ 17 .9J 

1 ~7 . 

016MWT09 (Puz) 
-/0.85U/-

16~(Puz) 
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16MWT05 

(Puz) 

(Pmz) 

-/--/-­
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; 

Monitoring Well with One or More Human 
Health Risk Screening Value Exceedance 

Monitoring Well with No Human Health 
Risk Screening Value Exceedances 

Sample Location 

Pennsylvanian Upper Zone Well 

Pennsylvanian Middle Zone Well 

Round 1/Round21Round3 Concentrations 

Not Analyzed in Corresponding Round 

•Human Health Screening Value for Chromium is 
11.0 ug/l. 

Al l results are in ug/L. 

0 SWMU Boundary 

Building 

Railroad 

Road 

Stream 

Topographic Contour (50 foot interval) 

Note: Tags with no data for one or more rounds 
indicate that well was not sampled in the omitted 
rounds. 
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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 16 among the environmental 

media.  The focus is placed on four major contaminant groups (explosives, VOCs, metals, and inorganic 

nitrogen compounds), which can be attributed to historical site operations or that have been detected in 

environmental media at SWMU 16.  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 16. 

 

• Assist in 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 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 16 belong to four primary groups: energetic compounds, PAHs, metals, and 

inorganic nitrogen compounds.  Numerous COPCs identified in Sections 7 and 8 (e.g., dioxin congeners, 

several SVOCs, and several VOCs) were detected very infrequently and/or detected at low concentrations, 

and were determined not to pose a significant risk (please see Sections 7 and 8 for chemicals dismissed as 

COPCs); therefore, these chemicals are not discussed in Section 6.  Section 6 concentrates on the COPCs 

that are considered to be the primary contaminants of concern.  The primary chemical and biological factors 

which affect the mobility, migration, biodegradation, and persistence of these chemicals are solubility, 
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adsorprtion/desorption, biodegradation, photolysis, and plant uptake.  These processes and their effects on 

fate and transport will be discussed in this section. 

 

6.1.1 Solubilities and Adsorption/Desorption Properties 

Literature values and regulatory guidance values for solubilities, organic matter-water partition coefficients 

(Koc), soil-water partition coefficients (Kd), and biodegradation rates are summarized in Tables 6-1 through 6-3. 

 These values are based on field investigations, laboratory experiments, and theoretical calculations that are 

described in scientific literature.  In most instances, the values found for each parameter for each chemical has 

a wide range.  Thus, the parameter values listed in Tables 6-1 through 6-3 may not be accurate or entirely 

applicable to the SWMU 16 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 (e.g., aluminum, beryllium, chromium, lead, and vanadium).  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 (antimony, arsenic, cadmium, cobalt, copper, iron, manganese, nickel, and zinc), most 

of the energetic compounds, some of the VOCs [1,1,2,2-PCA, 1,1,2-trichloroethane (1,1,2-TCA), and PCE], 

and ammonia 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 COPCs with the lowest affinities for sorption (i.e., lowest Koc and Kd values) are RDX, 2-amino-4,6-

dinitrotoluene (2ADNT), 4-amino-2,6-dinitrotoluene (4ADNT), 1,2-dichloroethane (1,2-DCA), 

1,1-dichloroethene (1,1-DCE), TCE, cis-1,2-DCE, vinyl chloride, and nitrate.  These compounds have the 

greatest mobilities and should migrate quickly through soil, groundwater, and surface water systems.  As 

discussed in Section 5.0, TCE and RDX 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 because: 
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• The Pennsylvanian shales, coals, and sandstone units typically contain pyrite, which forms sulfuric acid 

when oxidized. 

 

• 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 lower pH values in the 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 of most of the 

metals are depressed.  Therefore, the higher concentrations of metals causing screening level exceedances, 

as described in Section 5.0, may be due in large part to the lower pH values that are naturally prevalent. 

 

Another factor which greatly affects the solubilities and mobilities of iron, manganese, chromium, 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 reduction conditions, where the reduced forms of these 

metals (Fe+2, Mn+2) are most prevalent.  Chromium is more soluble and mobile under oxidizing conditions (i.e., 

surface soils and surface waters), where the oxidized ionic species (Cr+6) should be most prevalent. 

 

Even though many of the energetic compounds, several VOCs, and many of the metals have relatively high 

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 Tables 6-1 and 6-3, HMX, RDX, and many of the VOCs biodegrade relatively slowly (e.g., 

3-30 year half-lives) in groundwater.  Some of the VOCs and TNT degrade more quickly (e.g., 0.5-3.0 year 

half-lives).  Metals do not degrade at all.  Hence, it is probable that the total mass of the VOCs and energetic 

compounds at SWMU 16 will decrease slowly over time as a result of degradation (chemical and biological).  

An exception to this is TNT, which appears to have degraded very quickly.  TNT was not detected in any soil 

or sediment samples and was detected in only one groundwater sample.  However, its degradation products 

(2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, 2-nitrotoluene, and 3-nitrotoluene) are present in 

several groundwater samples (Tables 3-9 and 3-20). 
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Numerous laboratory studies and past site investigations at Department of Defense facilities have yielded 

information on the biodegradation of energetic compounds (see Table 6-3).  TNT in soils, groundwater, and 

surface water can degrade biotically or abiotically and can degrade under a fairly wide range of pH and Eh 

conditions (Price et al., 1997; Brannon et al., 1998; Talmage et al., 1999).  The two most common degradation 

products of TNT found in soils and groundwater have been 2ADNT and 4ADNT (Li et al., 1981; Daun et al., 

1998; Pennington et al., 1999a,b,c).  These compounds subsequently degrade to diaminonitrotoluene 

compounds and other less reactive compounds.  As mentioned above, 2ADNT and 4ADNT have been found 

in gully waters (Table 3-9) and the uppermost groundwaters (Table 3-20) collected at SWMU 16, where TNT 

was not detected.  Thus, there is ample evidence that TNT has almost completely degraded at SWMU 16. 

 

Scientific studies have shown that HMX and RDX are also biodegraded in soils and groundwater (Tables 6-1 

and 6-3).  However, the half-lives of HMX and RDX are thought by most researchers to be relatively long (e.g., 

20-40 years), especially in soils.  DNX, MNX, and TNX are typically cited as the most prevalent daughter 

products of RDX biodegradation.  DNX and MNX have been detected in numerous groundwater samples 

collected from the upper monitoring zone (Tables 3-20 and 3-29). 

 

HMX is the energetic compound detected at SWMU 16 that is theoretically most resistant to biodegradation.  

Although HMX degradation is most likely occurring at a slow rate at SWMU 16, there are no known 

compounds which can be identified at SWMU 16 that are explicitly attributable to HMX degradation. 

 

PCE and TCE are chlorinated ethene compounds with four and three chlorine atoms, respectively.  Since PCE 

has not been detected in any surface or subsurface soils and has been detected at much lower concentrations 

than TCE in surface water and groundwater samples collected at SWMU 16, it is assumed that PCE was not a 

primary solvent used at SWMU 16, but was a trace constituent of TCE solvents that were used. 

 

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, and 

sulfate) acts as the electron acceptor.  However, during RD, hydrogen acts as the electron donor and the 

halogenated 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- 
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During RD, hydrogen atoms are consumed (i.e., alkalinity is produced) and chloride ions are produced. 

 

PCE and TCE are part of a biodegradation chain that involves the sequential dechlorination of ethene 

compounds: 

 

PCE → TCE → cis-1,2-DCE → vinyl chloride → ethene 

 

One molecule of cis-1,2-DCE is created for each molecule of TCE degraded and so on down the chain.  Other 

DCE isomers (trans-1,2-DCE and 1,1-DCE) can also be produced in minor amounts during the dechlorination 

of TCE (Vogel and McCarty, 1985; Vogel and McCarty, 1987; Aziz et al., 2000). 

 

As stated above, TCE is likely the primary chlorinated ethene solvent released at SWMU 16.  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.  1,1-DCE has also been 

detected in several Puz monitoring wells.  It is unclear if this compound was used at SWMU 16, is a 

degradation product of TCE, or is a trace constituent of another solvent. 

 

1,1,2,2-PCA and 1,1,2-TCA are chlorinated solvents that are commonly used at industrial or paint-related 

operations.  At SWMU 16, very minor concentrations of 1,1,2,2-PCA were detected in groundwater 

(Table 6-4).  However, 1,1,2-TCA was detected in a few subsurface soil samples and several Puz monitoring 

wells (Tables 3-29 through 3-32, and 6-4).  1,2-DCA is usually considered to be the main biodegradation 

product of 1,1,2-TCA (Lorah et al., 1997; Lorah and Olsen, 1999); 1,2-DCA has been detected infrequently 

and at low concentrations in SWMU 16 Puz groundwaters, which implies that 1,1,2-TCA is probably being 

degraded to 1,2-DCA at a slow rate. 

 

6.1.3 Plant Uptake 

Recent research by the USACE (May et al., 2003) suggests that plant uptake and phytoremediation may also 

be removing, degrading, and volatilizing RDX and TNT from the soils at the Ammunition Burning Grounds 

(SWMU 3) at NSWC Crane.  During the SWMU 13 RFI, vegetation samples were collected from trees and 

shrubs located on the northwest side of the ridge containing SWMU 13.  Results of the leaf analyses showed a 

relatively high frequency of detections of RDX, HMX, TNT, and degradation products in the 16 vegetation 

samples that were analyzed.  Similar uptake of contaminated groundwater may be occurring at SWMU 16. 

 

020502/P 6-5 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  March 2011 

Section: 6 
Page 6 of 13 

 
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 6-4 presents an overall summary of chemical analyses performed on the samples collected 

from SWMU 16.  For each medium or subset of 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 

B146 was an explosives fill and pressure washout facility with two large and one prototype, oil-fed rotary kiln 

incinerators.  Ash and slag residues from the incinerators were piled on the ground outside the building.  The 

incinerators were closed in the early 1990s.  The incinerators and ash piles were removed along with some 

obviously contaminated soil. 

 

Site operations also included cast loading (melt pouring of TNT, RDX, and HBX into projectiles), 

demilitarization and high-pressure washout.  Prior to 1978, the generated wastewater was discharged through 

a storm drain to a ditch, with ultimate transport to Boggs Creek.  After 1978, wastewaters generated at 

Building 146 were transported to the Rockeye Treatment Facility for treatment. 

 

Two sumps, which are located on the eastern and western sides of B146, received discharges from floor 

drains in B146.  These sumps discharged through terra cotta tile pipes into ditches in the woods.  Terra cotta 

drains are known for leakage potential.  Both sumps were expected to contain explosive-contaminated water 

and sludges.  However, when sampled, it was determined that the sumps also contained significant quantities 

of TCE, with the west sump having the highest concentrations. The east sump was piped to the west sump 

and an air stripper was installed to remediate TCE contamination during 1995 and 1996.  The clay tile 

discharge lines leading away from the sumps were plugged when the stripper was installed.  Shortly after the 

air stripper was installed, it was found that storm water draining from the roof of B146 was flowing into the 

sumps and causing them to overflow.  The roof drains were rerouted to separate discharge lines that 

discharge into ditches.  The air stripper was operated until TCE levels were low enough to allow direct 

discharge of the sumps into the sanitary sewer system.  The discharges from the sumps were then rerouted to 

the sanitary sewer system. 

 

Major contaminants from Building 146 loading and washout activities were TNT, RDX, HBX (mixture of RDX, 

TNT, aluminum, and wax) , Composition A (RDX and beeswax), Composition B (RDX, TNT, and wax), and 

ammonium picrate.  The primary metals of concern associated with the incinerator operations are the heavy 
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metals lead, barium, cadmium, chromium, and mercury.  PAHs and undetonated explosives have also been 

detected in ash from the APE-1236 incinerators.   

 

Potential historical contaminant migration pathways at Building 146 include air, surface water, and 

groundwater.  Air should no longer be a migration pathway of significance because the furnaces and ash piles 

have been removed.  Release of contaminants from surface and subsurface soils to surface water and 

groundwater is still a possibility. 

 

6.2.2 Conceptual Physical Model and Hydrology 

For SWMU 16, the building drain lines, the three sumps, the incinerator, and the ash pile were all potentially 

sources of site-related contaminants.  The original sources of contaminants have been removed or 

remediated.  However, surface and subsurface soils are contaminated and there still exists potential for 

COPCs to leach out of the soils and enter the surface water or groundwater transport systems.  There is also 

potential for the soils to erode and be transported by surface runoff and effect surface waters and sediment in 

drainageways downhill from SWMU 16.  Figure 6-1 presents a schematic diagram of pathways that 

contaminants may take as migration routes from the site.  The contaminants originate in the overburden soil 

and sumps at SWMU 16 (Location A, Figure 6-1).  The contaminants that are leached and/or eroded from the 

soils may enter the gullies that drain the site and transport surface water down the sideslopes of the ridge on 

which SWMU 16 is located (Pathway D). 

 

Contaminants have been migrating downward and entering the shallow groundwater flow system (Pathway B), 

probably since the beginning of SWMU 16 operations in the 1940s.  The majority of groundwater in the 

shallow sandstone (Puz, Upper Pennsylvanian water-bearing zone) and the intermediate zone (Pmz) is 

moving southeastward or southwestward (Figures 4-7 and 4-8).  This Puz and Pmz intercept the land surface 

(i.e., crop out) along the upper portions of the ridge between elevations of 730 and 760 feet above msl.  The 

groundwater in the Puz and Pmz that reaches the outcrop area will theoretically travel in one of three 

pathways; the groundwater will either be taken up by vegetation and transpired (Pathway B1), seep into gullies 

at the ground surface and join surface water in the gullies traveling downhill (Pathway B2), or will migrate 

down the side of the hill along the bedrock/soil interface which lies one to three feet bgs (Pathway B3). 

 

A small portion of the groundwater in the Pmz is migrating 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 (Pathway C) is flowing primarily toward the nearest streams (Figure 4-9).  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 lower in the deeper groundwater system. 

020502/P 6-7 CTO 0343 



NSWC Crane 
RFI Report 

Revision:  0 
Date:  March 2011 

Section: 6 
Page 8 of 13 

 
 

During storms and high flow events, most of the surface water flowing down the hillside (Pathway D) probably 

enters Turkey Creek as overland flow in the drainageways (Pathway D1).  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 D2) and continue to flow toward the creek as subsurface flow.  This D2 groundwater will mix with the 

deep groundwater migrating from within the ridge (Pathway C) and groundwater moving downhill along the 

bedrock/soil interface and into surface fractures (Pathway B3).  This mixing will likely occur in the valley 

bottom sediments and the creek channel.  

 

Ultimately the creek, when flowing, will have water in it from several different sources: surface water from 

upvalley (i.e., upstream of sampling location 16SW/SD18), surface water discharge from the gullies (D1), and 

groundwater emanating from the valley floor deposits.  This section of Turkey Creek 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. 

 

6.2.3 Energetic Compounds 

As shown in Table 6-1, the energetic compounds are virtually absent in the SWMU 16 soils, gulley sediments, 

and Turkey Creek sediments.  These data provide evidence that energetic compounds are not reaching the 

gullies or Turkey Creek in solid form (i.e., sorbed to sediment) in sufficient quantities to cause measurable 

effects to the creek sediments. 

 

A comparison between RDX and HMX detected in the surface water and sump samples clearly shows that 

energetic compounds were found at highest concentrations in the north sump and at relatively low 

concentrations (RDX < 10 µg/L) in the other two sumps (Table 6-4).  RDX and HMX were detected in three out 

of seven gully water samples analyzed for energetic compounds.  Concentrations of HMX and RDX at 

16SW/SD30 on the east side of SWMU 16 were moderate (4.8 and 24 µg/L, respectively), but concentrations 

of HMX and RDX were very low (< 0.51 µg/L) at sampling site 16SW/SD15, which is located at the most 

downstream end of the eastern gully system.  This information suggests that some energetic compounds are 

migrating southeastward through the eastern drainage system, but the concentrations are low by the time the 

gully drains into Turkey Creek.  A very low concentration of HMX (0.32 µg/L) was detected in Turkey Creek at 

site 16SW/SD24.  Thus, there is a very minor impact to Turkey Creek as a result of HMX migration.  Note that 

no energetic compound was detected in the single upstream (background) sample (16SW/SD18) collected 

from the creek (Table 3-15).  This corroborates the assertion that SWMU 16 is a source of energetic 

compound contamination in Turkey Creek and gullies. 
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In groundwater, the energetic compounds and degradation products are present in over half of the Puz 

samples and about a third of the Pmz samples, but are completely absent in the five Plz and two valley bottom 

monitoring wells.  The concentrations of all energetic compounds are much higher in the Puz when compared 

against the Pmz monitoring wells (Table 6-1), even though there is less than 10 feet of vertical distance 

separating these two sets of monitoring wells.  The complete absence of energetic compounds from the lower 

groundwater zone (Plz) is very strong evidence that the aquitard separating the Puz and Pmz from the 

underlying Plz is an effective aquitard, and is causing nearly all of the shallow groundwater in the ridgetop to 

flow laterally to the edge of the hillside.  The fact that the concentrations of energetic compounds (averages 

and maxima) found in the Puz groundwaters are much higher than the concentrations detected in the Pmz 

groundwaters is further evidence that most contaminants leaching from SWMU 16 soils and sumps are 

confined to the uppermost groundwaters in the ridge and are not migrating downward through the core of the 

ridge (Pathway C, Figure 6-1). 

 

Overall, the energetic compounds RDX and HMX are the most widespread energetic contaminants that can be 

attributed to SWMU 16; however, these explosives are not migrating downward through the groundwater 

system and are migrating through the surface water system in a very minor way.  A very low concentration of 

HMX was detected in Turkey Creek on a single occasion.  Thus, the impacts to the creek are minor and the 

export of energetic compounds down the Creek is barely detectable on some occasions and perhaps not 

detectable at all other times of the year (i.e., Pathway E, Figure 6-1). 

 

6.2.4 Volatile Organic Compounds 

Chlorinated VOCs of two different degradation chains (1,1,2,2-PCA and PCE) were detected in SWMU 16 

surface soils and subsurface soils (see Section 5.0).  Spills and/or leaks of these solvents occurred beneath 

Building 146, in subsurface drain lines, and/or the three sumps.  These VOCs were detected in higher 

concentrations and more frequently in the subsurface soils than in the surface soils.  This is probably due to 

the fact that most of the VOCs were originally released in the subsurface (i.e., sumps, buried drain lines, 

beneath the building) 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 moderate concentrations (< 8.8 µg/L) of TCE and cis-1,2-DCE have been detected in water samples from 

the three sumps.  PCE, vinyl chloride, 1,1,2,2-PCA, and 1,1,2-TCA and degradation products have not been 

detected in these sumps.  This suggests that the sumps are not presently a significant source of VOCs, but 

were likely sources in the past, as discussed below.  Distributions of VOCs in soil suggest that leaks beneath 

Building 146 were a significant source of VOCs in soil (see Section 5.0). 
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There was a slight presence of TCE and cis-1,2-DCE detected in two gully sediment samples, but none of the 

chlorinated VOCs listed in Table 6-1 was detected in the Turkey Creek sediment samples.  Thus, surface 

transport of sorbed VOCs is not a significant transport pathway for the VOCs. 

 

Very large concentrations of 1,1,2-TCA, TCE, cis-1,2-DCE, and vinyl chloride have been detected in the 

uppermost groundwater monitoring zone (Puz), particularly in wells 16MWT06, 16MWT13, and 16MWT17, 

which are located immediately downgradient of the east, west, and north sumps, respectively (see Figure  

5-32 and 5-33).  Most other Puz monitoring wells either have not shown any presence of VOCs or had very 

low concentrations detected.  This is strong evidence that the east and west sumps are locations of where 

VOCs have historically been released, but these are not current sources of VOC contamination.  VOCs were 

also detected in monitoring well 16MWT16 (see Figures 5-32 and 5-33), thereby suggesting that leaks 

beneath Building 146 might also have been a source of VOCs entering the subsurface media.  Because TCE 

and several other VOCs have reached the outermost edge of the Puz, there is a strong likelihood that these 

contaminants are seeping into the surface soils, discharging to the gullies on the hillside (Pathway B2), or 

evaporated or transpired by vegetation (Pathway B3).  Any VOCs entering the gullies are probably evaporating 

to a significant extent since they are being detected in gully waters very infrequently and at concentrations that 

are orders of magnitude less than concentrations detected in the Puz groundwater. 

 

The frequency and the concentrations of VOCs detected in the Pmz groundwater samples were far less than 

maximum and average concentrations detected in the Puz groundwaters (see Table 6-1).  For example, the 

maximum and average TCE concentrations in the Pmz were about three orders of magnitude less than the 

Puz groundwaters.  In addition, none of the VOCs listed in Table 6-1 were detected in the Plz or the valley 

bottom wells.  Thus, there is very strong evidence that the contaminated shallow groundwater is not migrating 

downward and is not affecting deeper groundwaters beneath the ridge. 

 

The spatial distribution of RDX and TCE in the Puz aquifer are very similar (see Figures 5-31 and 5-33), 

suggesting that they have a relatively similar locations and timing history of release.  Because RDX and TCE 

are both found at concentrations in the Pmz that are two to three orders of magnitude less than concentrations 

found in the Puz (see Table 6-4), it is evident that the downward migration of RDX and TCE are greatly 

inhibited.  It is not so much the lack of migration time that has prevented significant downward movement of 

TCE, but rather the low permeability of the shales and siltstone below the Puz that has inhibited downward 

movement.  The large drop in hydraulic heads between the Puz and the Pmz wells supports the conclusion 

that downward flow is inhibited.  Thus, there are strong lines of evidence (both physical and chemical) that the 

contaminated shallow groundwater in the Puz is migrating very slowly down to the Pmz, and has not reached 

the Plz at all. 
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In summary, VOCs have apparently been released from the sumps in the past and from beneath Building 146. 

These releases have impacted the surface and subsurface soils and the shallow groundwater at the site. 

However, the VOC contaminants are not significantly affecting surface water quality and have had not 

migrated at all to deeper groundwater. 

6.2.5 lllletals 

The average and maximum concentrations of 14 metals in media sampled at SWMU 16 are listed in 

Table 6-1. 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. 

Metal concentrations (e.g., aluminum, antimony, chromium, copper, lead, and zinc) are elevated in the 

SWMU 16 surface soils relative to background soils (see Figures 5-1 through 5-9). The elevated metals in the 

surface soil may have resulted from the operation of two kilns, located at the south end of Buildi{lg 146, which 

were used in the past for the incineration of munitions. The incinerators have not been used since the early 

1990s. Waste residues and ash from the incinerators were removed from the site prior to the RFI activities. 

However, small amounts of ash, bullet fragments, and metal fragments can still be found in the soil around the 

southern and western sides of Building 146. 

Several metals, notably copper, lead, and zinc, are elevated in gully sediments, collected from the southern 

and southwestern sides of the ridge top (sampling locations 16SW /SD03 through 16SW /SD06, 16SW /SD09, 

and 16SW/SD10; see Figures 5-25, 5-27, and 5-30). As shown in Figures 5-15, 5-16, 5-19, 5-25, 5-27, and 

5--30, the concentrations of copper, lead, and zinc in surface soils and sediments decrease rapidly down the 

hillside, so the area affected is limited to the upper part of the ridge. There are no noticeable impacts to the 

metal concentrations in sediments in Turkey Creek (the metal concentrations detected at the upstream 

sampling station; 15SW /SD18, are very similar to concentrations detected at the downstream sampling 

station, 15SW/SD19). Overall, the distribution of copper, lead, and zinc in soils and sediment suggest that 

SWMU 16 is a source of these three metals, and that concentrations in both media (surface soil and 

sediment) decrease rapidly down the hillside. 

For surface waters, the maximum and mean concentrations of total metals in the gullies, in general, were 

greater than the concentrations detected in Turkey Creek (Table 6-1 ). Because Turkey Creek receives all 

water from these gullies, this suggests that Turkey Creek is being impacted to a minor extent. 
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In groundwaters, the highest average and maximum concentrations of arsenic, cadmium, cobalt, manganese, 

nickel, and zinc (six metals) were detected in the Pmz. Whereas, the highest concentrations of the other eight 

metals listed in Table 6-1 were detected in the Plz (the lowermost groundwater samples). The upper 

monitoring wells (i.e., Puz) contained the lowest concentrations of all 14 m-etals. Thus, there is strong 

evidence that SWMU 16 is not a contributor to metal contamination in groundwater. The source of elevated 

metal concentrations in the deeper groundwater may be due to a combination of factors, including pyritic 

bedrock units, acidic groundwater, and natural leaching of shales and siltstones that are rich in these metals. 

6.2.6 Inorganic Nitrogen Compounds 

Soils and sediment samples have not been analyzed for nitrate and ammonia. Analyses of surface waters, 

groundwaters, and sump waters have shown that the sump waters do contain moderate concentrations of 

nitrate and ammonia (up to 3.3 mg/L}, but concentrations in all groundwaters and surface waters are relatively 

low (<1.0 mg/L), so it does not appear that SWMU 16 has been a significant source of nitrate and ammonia 

entering the surrounding environment (Table 6-1 ). 

6.3 SUMMARY OF CONCEPTUAL SITE MODEL 

Figure 6-1 is a schematic diagram of the conceptual flow and transport model for SWMU 16. Past operations 

at the site resulted in the release of explosives residue (primarily ROX and HMX) and chlorinated VOCs to 

surface and subsurface soils surrounding 8146 and the three sumps located north, east, and west of 8146. 

Current releases of contaminants are limited or nonexistent at the SWMU 16, because operations have 

changed and/or control measures have been instituted to eliminate releases. However, it is unclear whether 

release of ROX from the north sump is continuing to occur. The following is a summary of the conceptualized 

aspects of contaminant migration, fate, and persistence at SWMU 16: 

• Explosives, primarily ROX, and to lesser extent HMX and TNT were released to soils and sumps. 

• Chlorinated solvents, primarily TCE, have been released to soils and sumps. 

• Interim remedial actions were taken to plug off the east and west sumps, clean out the east and west 

sumps, and divert all flow from the Building 146 floor drains into the sanitary sewer .. 

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

extent HMX and TNT degradation products) and chlorinated voes (primarily TCE and 1, 1,2-TCA, and 

their degradation products). 
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• Nearly all of the groundwater in the uppermost bedrock (i.e., the Puz) is flowing laterally toward the upper 

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) in groundwater are degrading as evidenced by the presence of degradation 

products. 

 

• Some of the explosives contaminants (mainly RDX and HMX), TCE, and cis-1,2-DCE are reaching the 

gullies on the northwest side of the site, which is a tributary of Turkey Creek. 

 

• Low to moderate concentrations of RDX, HMX, and TCE have reached the middle groundwater monitoring 

wells (i.e., Pmz).  The siltstone and shale layers between the upper and middle water-bearing zones are a 

partially effective aquitard and prevent much of the shallow groundwater and contaminants from reaching 

the intermediate groundwater system in the ridge. 

 

• No explosive compounds and minor concentrations of VOCs have been detected in the lower 

Pennsylvanian water-bearing zone or the valley bottom wells.  The siltstone and shale layers between the 

middle and lower water-bearing zones are an effective aquitard and prevent most shallow groundwater 

and contaminants from reaching the deeper groundwater system beneath the ridge. 

 

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

gullies on the northwestern and southeastern sides of the ridge.  Low to moderate concentrations of 

explosives and VOCs were detected primarily in the gullies leading down the northwest side of the ridge. 

 

• Turkey Creek is the recipient of all waters (surface or subsurface) that flow away from SWMU 16 and the 

ridge containing SWMU 16.  Metals and HMX contained in runoff water from SWMU 16 are causing minor 

impacts to Turkey Creek.   

 

• The overall concentrations of metals in groundwater appear to be higher in the middle (Pmz) and lower 

(Plz) water-bearing zones, and much lower in the upper water-bearing zone, which is the opposite of the 

site-related organic contaminants.  Thus, the evidence suggests that the elevated metal concentrations in 

groundwater are not site-related, but are due to the natural oxidation, weathering, and leaching of the 

Pennsylvanian rock units. 



TABLE 6-1

CHEMICAL AND DEGRADATION CHARACTERISTICS OF  SITE CONTAMINANTS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA

Chemical Solubility Koc Kd
 Biodegradation 

Half-Life

(mg/L) (L/kg) (L/kg) (years)

Energetic Compounds
HMX 5.0 [4],  6.6 [7], 2,556 [1] 631 [7], 1,853 [1] 0.505 - 14.8 [10] 39 [6]
RDX 38.4 [7], 42.0 [4], 59.7 [1] 7.6 - 251 [7], 195.4 [1] 0.1 - 7.8 [8] 0.88 - 36 [9]
DNX N/A N/A N/A N/A
MNX N/A N/A N/A N/A

2,4,6-trinitrotoluene 130 [1,4] 1,585 [7], 1,834 [1] 0.08 - 22.2 [8] 0.1 - 10.7 [9]
2-amino-4,6-dinitrotoluene 1,223 [1], 2,800 [4,7] 100.5 [1] 4 [7] < 0.05 [9]
4-amino-2,6-dinitrotoluene 1,223 [1], 2,800 [4,7] 100.5 [1] 4 [7] < 0.05 [9]

VOCs
1,1,2,2-tetrachloroethane 2,870 [1], 2,970 [2] 93.3 [2], 106.8 [1] 0.07464 - 0.08544 [10] 0.02 - 0.5 [5]

1,1,2-trichloroethane 1,100 [1], 4,420 [2] 50.1 [2], 67.7 [1] 0.04 - 0.05416 [10] 0.22 - 0.43 [11]
1,2-dichloroethane 5,100 [1], 8,520 [2] 17.4 [2], 43.79 [1] 0.01392 - 0.035 [10] 0.58 - 3.47 [11]
1,1-dichloroethene 2,250 [2], 2,420 [1] 35.04 [1], 58.9 [2] 0.028 - 0.047 [10] 0.08 - 0.5 [5]
tetrachloroethene 200 [2], 206 [1] 106.8 [1], 155 [2] 0.0854 - 0.124 [10] 0.29 - 0.87 [11]

trichloroethene 1,100 [2], 1,280 [1] 67.7 [1], 166 [2] 0.054 - 0.133 [10] 0.22 - 2.31 [11]
cis-1,2-dichloroethene 3,500 [1,2] 35.5 [2], 43.79 [1] 0.0284 - 0.035 [10] 0.03 - 6.93 [11]

vinyl chloride 2,760 [2], 8,800 [1] 18.6 [2], 23.74 [1] 0.015 - 0.019 [10] 0.06 - 1.73 [11]
Metals

aluminum WR NA 1500 [1] 0
antimony WR NA 45 [1,3] 0
arsenic WR NA 29 [1,2], 200 [3] 0

cadmium WR NA 6.4 [3], 75 [1,2] 0
chromium, total WR NA 850 [1,3] 0

cobalt WR NA 45 [1] 0
copper WR NA 35 [1] 0

iron WR NA 25 [1] 0
lead WR NA 900 [1] 0

manganese WR NA 65 [1] 0
nickel WR NA 65 [1,2], 150 [3] 0

vanadium WR NA 1000 [1,3] 0
zinc WR NA 38 [3], 62 [1,2] 0

Nitrogen Compounds
i N 3740 [1] NA NA N/Aammonia-N 3740 [1] NA NA N/A

nitrate/nitrite-N 90900 [1] NA NA N/A

N/A = Not Available
NA = Not Applicable
WR = Wide Range is possible, depending on pH, groundwater composition, and other geochemical conditions.
L/kg = Liters per kilogram

1    Oak Ridge National Laboratory (2005)
2    U.S. EPA (2002, Tables C-1 and C-4, pH = 6.8)
3    Baes and Sharp (1983) and Baes et al. (1984)
4    U.S.EPA (2005)
5    Howard et al. (1991)
6    Tomkins (2000)
7    Talmage et al. (1999)
8    See Table 6-2
9    See Table 6-3
10  Kd calculated by multiplying Koc times foc value of 0.0008 (average measurement of two SWMU 13 soil samples)
11  Aziz et al., 2002
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TABLE 6-2 
 

PARTITION COEFFICIENTS OF ENERGETIC COMPOUNDS 
SWMU 16 – CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR 

NSWC CRANE 
CRANE, INDIANA 

 
COMPOUND Kd (1) 

(L/kg) 
REFERENCE 

RDX 0.21 - 0.33 (0.30) Pennington et al., 1999c 
0.80 - 4.15 (2.67) Sikka et al., 1980 

1.4, 4.2 (2.8) Spanggord et al., 1980b 
0.2 - 7.8 (4.05) Hale et al., 1979 

(2.17) Layton et al., 1987 
0.101, 0.284 (0.19) AMEC, 2001 

1.57, 1.59 (1.58) Xue, Iskandar, and Selim, 1995 
0.12 - 2.37 (0.89) Ainsworth et al., 1993 
0.95, 0.97 (0.96) Singh et al., 1998 

0.2 - 7.8 Townsend and Meyers, 1996 
6.38 Sheremata et al., 2001 
0.29 Price et al., 2000 
0.42 May et al., 2003 

TNT 2.0 - 11.0 (4.0) Pennington and Patrick, 1990 
5.5 - 22.2 (14.6) Sikka et al., 1980 

5.5 - 19.3 Spanggord et al., 1980a 
1.1, 2.5 (1.8) AMEC, 2001 

0.08 - 0.33 (0.23) Pennington et al., 1999c 
2.58 May et al., 2003 

2ADNT 3.7, 4.9 (4.3) Pennington and Patrick, 1990 
2.42 May et al., 2003 

4ADNT 2.42 May et al., 2003 
 
1 Individual values or range of values listed in column; average value shown in parentheses. 



TABLE  6-3

BIODEGRADATION CHARACTERISTICS OF ENERGETIC COMPOUNDS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA

COMPOUND Half-Life(1) Reference
 (years)

RDX 36 DuBois and Baytos, 1991
0.88 - 10.7+ (10.6) Pennington et al., 1999c

TNT 1.0 DuBois and Baytos, 1991
0.1 Cataldo et al., 1989

0.88 - 10.7+ (4.1) Pennington et al., 1999c
1.11 May et al., 2003

2ADNT < 0.05 Funk et al., 1993
< 0.05 Alvarez et al., 1995

4ADNT - -

1  Individual values or range of values listed in column; average value shown in parentheses



TABLE 6-4

GENERAL LEVELS OF CONTAMINANT CONCENTRATIONS IN EACH ENVIRONMENTAL MEDIUM(1)

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA

1,1,

, ,

 

mg/kg µg/L

Contaminant Surface Soil Subsurface Soil Gully Sediment Mainstream Sediment Sump Waters Gully Surface Waters Mainstream Surface Waters Puz Groundwaters Pmz Groundwaters Plz and Valley Groundwaters

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

Energetic Compounds

HMX 0.000131 0.00034 ND ND ND ND ND ND 9667 29000 0.869 4.8 0.32 0.32 4.31 21 0.381 1.3 ND ND
RDX ND ND ND ND 0.135 0.27 ND ND 29337 88000 3.56 24 ND ND 40.6 200 0.837 4.8 ND ND
DNX ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.195 0.63 ND ND ND ND
MNX ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.881 4.1 ND ND ND ND
TNT ND ND ND ND ND ND ND ND 0.909 2.1 ND ND ND ND 0.371 4.8 ND ND ND ND

2ADNT ND ND ND ND ND ND ND ND 0.506 0.89 0.149 0.29 ND ND 1.81 29 ND ND ND ND
4ADNT ND ND ND ND ND ND ND ND 0.943 2.2 0.198 0.63 ND ND 1.08 14 ND ND ND ND
2,4-DNT ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.18 0.8 ND ND ND ND

3-nitrotoluene ND ND ND ND 0.211 0.92 ND ND ND ND ND ND ND ND 0.307 2.1 ND ND ND ND

VOCs

1,1,2,2-tetrachloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.24 2.1 ND ND ND ND
1,1,2-trichloroet2 trichloroethanehane NDND NDND 0.0.0006800068 0.0080.008 NDND NDND NDND NDND NDND NDND NDND NDND ND ND 27.6 220 ND ND ND NDND ND 27.6 220 ND ND ND ND
1,2-dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.21 2.3 ND ND ND ND
1,1-dichloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 15.8 160 ND ND ND ND
tetrachloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND 16.5 160 0.158 0.3 ND ND

trichloroethene 0.00101 0.170 0.253 9.00 0.00261 0.019 ND ND 6.23 8.8 4.510 26.0 ND ND 32,017 330,000 28.3 340 ND ND
cis-1,2-dichloroethene 0.00251 0.073 0.007 0.20 0.000877 0.003 ND ND 3.38 7.1 0.559 3.4 ND ND 435 4,200 0.166 0.3 ND ND

vinyl chloride ND ND 0.000753 0.012 ND ND ND ND ND ND ND ND ND ND 36.8 390 ND ND ND ND

Metals (total)

aluminum 12,037 34,200 10,285 26,700 11,885 19,500 9,658 10,500 114 298 1,647 9,510 331 822 1,250 5,810 10,578 53,900 48,418 296,000
antimony 2.85 27.2 0.298 1.4 30.9 174 0.843 1.1 ND ND 3.25 14.2 ND ND ND ND ND ND 1.34 6.30
arsenic 5.28 12.7 4.79 11.5 10.9 34.1 21.1 30.8 2.16 3.4 0.747 3.8 0.177 0.37 0.92 4.5 7.62 32.1 6.23 29.2

beryllium 0.409 1.4 0.396 2.4 0.802 2.3 1.55 2.4 ND ND 0.115 0.5 0.0383 0.09 0.353 1.9 2.53 8.3 2.58 15.1
cadmium 0.506 2.8 0.163 0.74 6.27 27.2 0.534 0.79 ND ND 1.35 4.4 0.235 0.66 ND ND 0.818 4.0 ND ND
chromium 16.9 38.2 16.3 48.2 33.2 85.2 51.7 79.9 1.84 3.4 2.3 11.8 ND ND 1.05 5.5 8.09 73.6 72.8 452

cobalt 6.66 25.9 4.32 15.7 16.2 41.2 22.0 26.9 ND ND 1.1 4.6 0.433 0.72 34.2 131 147 563 18.1 95.7
copper 51.4 413 11.7 34.8 468 2,570 14.1 15.1 9.97 17.2 34.1 134 1.55 4.1 3.31 12.4 8.29 51.5 16.2 86.1

iron 19,814 43,000 17,559 34,500 40,797 127,000 74,325 122,000 65 61 1,787 9,990 457 886 10,233 50,200 34,097 83,900 36,700 241,000
lead 127 1,240, 12.9 71.1 1,730 15,200 28.0 32.9 5.93 13.1 48.4 281 0.47 1.2 1.27 6.6 8.54 54.8 20.7 127

manganese 275 1,040 104 415 1,005 2,510 1,337 1,900 20 44 71 443 200 476 4,670 24,600 9,178 29,300 735 3,800
nickel 12.9 41.3 10.4 35.6 48.7 804 34.6 43.4 1.02 1.8 5.01 11.8 5.3 5.7 75.2 219 278 808 66.6 338

vanadium 24.6 65.2 20.3 55.2 33.7 71.7 40.0 51.2 0.473 1.2 3.37 19 0.88 1.5 0.691 4.1 7.69 64.8 64.8 410
zinc 312 1,840 29.4 130 3,669 23,400 123 206 86.6 178 308 1,340 11.1 18.7 97.7 443 297 791 85.6 454

Miscellaneous
ammonia-N NA NA NA NA NA NA NA NA 937 2,800 ND ND ND ND 288 570 234 410 ND ND

nitrate/nitrite-N NA NA NA NA NA NA NA NA 1,670 3,300 203 560 50 50 284 700 18.9 70 ND ND

µg/kg = microgram per kilogram
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
Plz = Lower Pennsylvania zone
Pmz = Middle Pennsylvania zone
Puz = Upper Pennsylvania zone
VOC = Volatile 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 Appencix G and statistical summaries of data are presented in Section 3.0.(2)  Mean value uses TV/2 for ND values (TV  threshold value, ND  analyte was not detected).  All data are presented in Appencix G and statistical summaries of data are presented in Section 3.0.
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7.0  HUMAN HEALTH RISK ASSESSMENT 

This section presents the HHRA for the Cast High Explosive Fill/B146 Incinerator (SWMU 16) 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, the State of 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, 1993). 

 

• 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, 2001a). 

 

• 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). 
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• Supplemental Guidance for Developing Soil Screening Levels for Superfund Site.  (U.S. EPA 2002a). 

 

• Risk Integrated System of Closure.  User’s Guide and Technical Resource Guidance Document 

(IDEM, 2004). 

 

This HHRA was prepared using essentially the same methodology used to prepare the HHRAs for 

SWMUs 4, 5, 9, and 10 (TtNUS, 2003c) and SWMU 3 (TtNUS, 2003d). 

 

A 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 for the field investigations was used to assess risks to potential human 

receptors.   A discussion of data validation protocol is provided in Section 3.1 of this report.  A data quality 

report is included in Section 3.0 that provides information on precision, accuracy, representativeness, 

completeness, and comparability of the analytical data.  

 

Fixed-based 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 
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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. 

 

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 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 exceeds a conservative concentration(s).  

Chemicals eliminated from further evaluation during this evaluation 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 16.  Screening concentrations 

based on U.S. EPA Region 9 Preliminary Remediation Goals (PRGs) (U.S. EPA, Region 9, 2004b) and 

IDEM Risk Integrated System 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 non-carcinogens were multiplied by 0.1 to 

account for potential cumulative effects of several chemicals affecting the same target area or producing 

the same adverse non-carcinogenic health effect. 

 

The IDEM default closure levels for soil are based on the lower of the risk based direct contact criteria, 

soil attenuation capacity, soil saturation concentration, and migration from soil to groundwater criteria.  

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 lower of the risk-based criteria and solubility limit.  

The IDEM risk-based default closure levels correspond to 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. 
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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, 2004) 

 

• U.S. EPA generic SSLs for the inhalation of volatiles and fugitive dusts 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, July 1996). 

 

• U.S. EPA generic soil screening levels (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, 2004) 

 

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. 

 

Chemicals selected as COPCs based on a comparison of site concentrations to SSLs for migration from 

soil to groundwater only (i.e., not selected based on other toxicity screening levels recommended in this 

section) will not be evaluated quantitatively in the HHRA.  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. 
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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, 2004) 

 

A chemical detected in sediments was selected as a COPC for sediments 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 soil screening levels (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.   

 

The risk-based screening levels and health-based standards used in the COPC selection for soil and 

sediment are presented in Table 7-1. 

 

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 Maximum Contaminant Levels (MCLs) (U.S. EPA, 2004c) 

• IDEM residential default closure levels for groundwater (IDEM, 2004) 

• U.S. EPA Groundwater Screening Levels for Evaluating the Vapor Intrusion to Indoor Air (U.S. EPA, 

2002e) 

 

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 16, because groundwater at the site is not used as a potable drinking water source.  Potential 

human exposure to the surface water in intermittent ditches, streams, and ponds located within SWMU 16 
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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, 

EPA530-F-02-052 (USEPA, 2002e).  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 (AWQC) were not used to select COPCs for surface water.  

AWQC 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 sites do not 

support game fish populations because of their size and intermittent nature. 

 

The risk-based screening levels and health-based standards used in the COPC selection for groundwater 

and surface water are presented in Table 7-2. 

 

Lead as a COPC 

Limited criteria are available to evaluate the potential risks associated with lead.  There are no risk-based 

concentrations for this chemical because the U.S. EPA has not derived toxicity values [i.e., cancer slope 

factors (CSFs), reference doses] 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).  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 will be used as the screening level for soil and 

sediment in the HHRA for SWMU 16. 

 

The Safe Drinking Water Act Action Level and IDEM default closure level of 15 µg/L was 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, 

phenanthrene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene].  In the COPC screening, 

acenaphthene was used as a surrogate for acenaphthylene, naphthalene was used as a surrogate for 

2-methylnaphthalene, pyrene was selected as a surrogate for benzo(g,h,i)perylene and phenanthrene, 

and aminodinitrotoluene was used as a surrogate for 2-amino-4,6-dinitrotoluene and 4-amino-2,6-

dinitrotoluene.  

  

Determination of Site-Related Chemicals 

The evaluation of chemical concentrations detected in SWMU 16 media in relation to background levels 

follows guidance presented in the U.S. EPA’s Role of Background in the CERCLA Cleanup Program 

(U.S. EPA, 2002b). This guidance document recommends that all chemicals which 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., 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 16: 

 

• 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 will be 

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 16 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 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 7-3 through 7-16. Chemicals retained as COPCs for SWMU 16 are 

presented in Table 7-17.  The Risk Assessment Guidance for Superfund (RAGS) Part D tables for COPC 

selection is included in Appendix I. 

 

7.2.3.1 Surface Soil (0 to 2 feet) 

Fourteen (14) dioxin/furans congeners, 16 VOCs, 20 SVOCs, HMX, 2 herbicides, and 27 inorganics were 

detected in surface soil samples collected at SWMU 16.  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 7-3.  The following 

chemicals were detected in surface soils at maximum concentrations exceeding the direct contact 

risk-based COPC screening levels and were retained as COPCs for surface soil at SWMU 16. 

 

• VOCs [TCE] 

• PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and 

indeno(1,2,3-cd)pyrene] 

• Inorganics [aluminum, antimony, arsenic, copper, lead, iron, manganese, and vanadium] 

 

The maximum detected concentrations of aluminum, antimony, copper, 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 
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PRGs and IDEM default closure levels for soil.  Concentrations of TCE, indeno(1,2,3-cd)pyrene, antimony 

and copper exceeded the screening levels based on U.S. EPA Region 9 PRGs, but were less than the 

IDEM default closure levels.  Concentrations of benzo(a)anthracene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene only exceeded the screening levels in one sample 

(16SB003).  Concentrations of benzo(a)pyrene only exceeded the screening levels in two samples 

(16SB003 and 16SB001).  It should be noted that these samples are located under asphalt; therefore it is 

unlikely that a receptor would be exposed to soil at these locations under current conditions. 

 

Concentrations of TCE exceeded the U.S. EPA Region 9 PRG based on the draft CSF but were less than 

the CAL-Modified PRG.  As discussed in Section 5.2, concentrations of aluminum, arsenic, manganese, 

and vanadium appear to be within site background levels and are not considered to be site-related.  

There are no human health screening levels for safrole, which is a common food additive (NJDEP, 2001).  

Safrole is often found in association with sassafras plants (safrole is present in the roots) and sassafras 

plants are known to grow all over NSWC Crane, therefore it is not likely that this chemical is site related. 

 

A comparison of the maximum detected surface 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 were less 

than the U.S. EPA SSLs for soil to air with the exception of TCE.  Concentrations of TCE exceeded the 

screening criteria in three surface soil samples.  The U.S. EPA SSL for TCE is based on the draft CSF.  If 

the SSL was based on the CAL-Modified CSF, then concentrations of TCE in surface soil would be below 

the SSL.  Since the maximum detected concentration of the TCE exceeded its SSLs for soil to air, TCE 

was evaluated for exposures through inhalation of fugitive dust and volatile emissions from surface soil at 

SWMU 16. 

 

A comparison of the 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 7-4.  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 SWMU 16. 

 

• Dioxins/furans [1,2,3,4,6,7,8,9-OCDD, 1,2,3,4,6,7,8-HPCDD, 1,2,3,7,8,9-HXCDD, and 

1,2,3,7,8-PECDD] 

 

• VOCs [cis-1,2-DCE, methylene chloride, and TCE] 
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• PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] 

 

• Herbicides [pentachlorophenol] 

 

• Metals [aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, lead, manganese, 

mercury, nickel, selenium, thallium, and zinc] 

 

Concentrations of methylene chloride, cis-1,2-DCE, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, pentachlorophenol, aluminum, arsenic, barium, 

cadmium, chromium, cobalt, manganese, mercury, nickel, selenium, thallium, and zinc exceeded the U.S. 

EPA SSL but not the IDEM default closure level for migration from soil to groundwater.  As discussed in 

Section 5.2, concentrations of aluminum, arsenic, barium, cadmium, cobalt, manganese, mercury, and 

selenium appear to be within site background levels and are not considered to be site related.  Also it 

should be noted that benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene and pentachlorophenol were not detected in 

groundwater at SWMU 16 indicating migration from soil to groundwater is not occurring for these 

chemicals. 

 

7.2.3.2 Subsurface Soil (Greater then 2 feet) 

Fourteen (14) VOCs, 15 SVOCs, 2 herbicides, and 26 inorganics were detected in subsurface soil 

samples collected at the SWMU 16.  A comparison of the 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 7-5.  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 SWMU 16. 

 

• VOCs [TCE] 

• Inorganics [aluminum, arsenic, iron, manganese, and 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.  As discussed in Section 5.2, concentrations of aluminum, arsenic, manganese, 

and vanadium appear to be within site background levels and are not considered to be site-related.  Also 

as discussed in Section 5.2, iron may be site-related but concentrations of iron appears to be significantly 
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elevated relative to background concentrations except at a few isolated sampling locations.  The detected 

concentrations of TCE exceeded the U.S. EPA screening level based on the draft CSF and also exceed 

the CAL-modified PRG.  As discussed above, there are no human health screening levels for safrole, 

which is a common food additive (NJDEP, 2001).  Safrole is often found in association with sassafras 

plants (safrole is present in the roots) and sassafras plants are known to grow all over NSWC Crane, 

therefore it is not likely that this chemical is site related. 

 

A comparison of the maximum detected subsurface 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 with the exception of TCE.  As noted above, the U.S. EPA SSL for 

TCE is based on the draft CSF.  Concentrations of TCE would also exceed the SSL if the SSL was based 

on the CAL-Modified CSF.  Since the maximum detected concentration of the TCE exceeded its SSLs for 

soil to air, TCE was evaluated for exposures through inhalation of fugitive dust and volatile emissions 

from subsurface soil at SWMU 16. 

 

A comparison of the 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 7-6.  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 surface soil at SWMU 16. 

 

• VOCs [1,1,2-TCA, cis-1,2-DCE, TCE, and vinyl chloride] 

• Herbicides [pentachlorophenol] 

• Metals [aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, manganese, nickel, and 

selenium] 

 

Concentrations of TCE exceeded both the U.S. EPA SSL and 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 aluminum, arsenic, 

barium, cadmium, chromium, cobalt, manganese, nickel, and selenium appear to be within site 

background levels and are not considered to be site-related.  Pentachlorophenol was only detected in 1 of 

27 subsurface soil samples and was not detected in groundwater samples at SWMU 16 indicating that 

migration of pentachlorophenol is not occurring. 
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7.2.3.3 Groundwater 

Upper Zone 

Twenty-five (25) VOCs, 10 SVOCs, 11 energetics, and 21 inorganics were detected in groundwater 

samples collected in the upper zone at SWMU 16.  A comparison of the maximum detected groundwater 

concentrations to U.S. EPA Region 9 PRGs for ingestion of tap water, EPA MCLs, and IDEM 

groundwater closure levels is presented in Table 7-7.  The following chemicals were detected in 

groundwater at maximum concentrations  exceeding the COPC screening levels and were retained as 

COPCs for groundwater at SWMU 16. 

 

• VOCs [1,1,2,2-PCA, 1,1,2-TCA, 1,1-DCE, 1,2,3-trichloropropane, 1,2-DCA, benzene, 

bromodichloromethane, carbon tetrachloride, chloroform, cis-1,2-DCE, methylene chloride, PCE, 

toluene, trans-1,2-DCE, TCE, and vinyl chloride] 

• SVOCs [pyridine] 

• Energetics [2,4,6-trinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, and RDX] 

• Inorganics [aluminum, arsenic, cobalt, iron, manganese, nickel, and vanadium] 

 

Concentrations of benzene, bromodichloromethane, chloroform, toluene, trans-1,2-DCE, and 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.  As discussed in Section 5.4, concentrations of aluminum, 

arsenic, cobalt, and manganese appear to be within site background levels and are not considered to be 

site-related. 

 

A comparison of the maximum detected groundwater VOC concentrations to U.S. EPA SSLs for chemical 

migration from groundwater through building foundations and into indoor air is presented in Table 7-8.  

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 at SWMU 16. 

 

• 1,1,2-TCA, carbon tetrachloride, cis-1,2-DCE, methylene chloride, PCE, TCE, and vinyl chloride 

 

Middle Zone 

Ten (10) VOCs, 3 energetics, and 23 inorganics were detected in groundwater samples collected in the 

middle groundwater zone at SWMU 16.  A comparison of the maximum detected groundwater 

concentrations to U.S. EPA Region 9 PRGs for ingestion of tap water, EPA MCLs, and IDEM 
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groundwater closure levels is presented in Table 7-9.  The following chemicals were detected at 

maximum concentrations in groundwater that exceeded the COPC screening levels and were retained as 

COPCs for groundwater at SWMU 16. 

 

• VOCs [PCE and TCE] 

• Energetics [2-nitrotoluene and RDX] 

• Inorganics [aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, iron, lead, lithium, 

manganese, nickel, and vanadium]. 

 

Concentrations of PCE, barium, cadmium, and chromium 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.  As 

discussed in Section 5.4, concentrations of aluminum, arsenic, barium, beryllium, cadmium, cobalt, lead, 

lithium, and manganese appear to be within site background levels and are not considered to be site-

related. 

 

A comparison of the maximum detected groundwater VOC concentrations to U.S. EPA SSLs for chemical 

migration from groundwater through building foundations and into indoor air is presented in Table 7-10.  

TCE was the only VOC detected in groundwater samples collected from the middle groundwater zone at 

concentrations exceeding the screening criteria for migration from groundwater into indoor air. 

 

Lower Zone and Valley Wells 

Eleven (11) VOCs and 22 inorganics were detected in groundwater samples collected from the lower 

groundwater zone and Valley Wells at SWMU 16.  A comparison of the maximum detected groundwater 

concentrations to U.S. EPA Region 9 PRGs for ingestion of tap water, EPA MCLs, and IDEM 

groundwater closure levels is presented in Table 7-11.  The following chemicals were detected in 

groundwater at maximum concentrations exceeding the COPC screening levels and were retained as 

COPCs for groundwater at SWMU 16. 

 

• VOCs [benzene and chloroform] 

• Inorganics [aluminum, antimony, arsenic, barium, beryllium, chromium, cobalt, iron, lead, manganese, 

nickel, and vanadium]. 

 

Concentrations of benzene, chloroform, and barium 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.  As discussed in 
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Section 5.4, concentrations of aluminum, arsenic, barium, beryllium, cobalt, lead, and manganese appear 

to be within site background levels and are not considered to be site-related. 

 

A comparison of the maximum detected groundwater VOC concentrations to U.S. EPA SSLs for chemical 

migration from groundwater through building foundations and into indoor air is presented in Table 7-12.  

The concentrations of all VOCs detected in groundwater samples collected from the lower groundwater 

zone and Valley Wells were less than the screening criteria for migration from groundwater into indoor air. 

 

7.2.3.4 Surface Water 

Surface water and sediment samples were collected from gullies located throughout the site and Turkey 

Creek which is located on the southeastern boundary of the site.  The gully samples were collected on 

the steeper hillsides and generally represent drainage channels that are typically dry, except for storm 

events.  Samples from Turkey Creek were collected from locations with more frequent occurrences of 

flowing water where the chance of finding water and true, water-covered sediments was higher than in 

the gullies.  It is possible that surface water and sediment from gullies on the eastern side of the site 

could impact surface water in Turkey Creek. 

 

Gullies 

Three (3) VOCs, 4 energetics, and 22 inorganics were detected in surface water samples collected from 

the gullies at SWMU 16.  A comparison of the maximum detected surface water concentrations to U.S. 

EPA Region 9 PRGs for ingestion of tap water, EPA MCLs, and IDEM groundwater closure levels is 

presented in Table 7-13.  The following chemicals were detected in the surface water at maximum 

concentrations exceeding the COPC screening levels and were retained as COPCs for surface water at 

SWMU 16. 

 

• VOCs [TCE] 

• Energetics [RDX] 

• Inorganics [aluminum, antimony, arsenic, barium, cadmium, chromium, iron, lead, manganese, 

vanadium, and zinc]. 

 

Concentrations of arsenic exceeded the U.S. EPA Region 9 PRG but were less than the U.S. EPA MCL 

and IDEM default closure level for groundwater.  Concentrations of aluminum, antimony, barium, 

cadmium, chromium, iron, manganese, vanadium, and zinc exceeded the screening levels (set at an HI of 
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0.1) but were less than the U.S. EPA Region 9 PRG.  Concentrations of all inorganics with the exception 

of antimony and lead were below the IDEM default closure levels for groundwater. 

 

Turkey Creek 

HMX and 17 inorganics were detected in surface water samples collected from the Turkey Creek at 

SWMU 16.  A comparison of the maximum detected surface water concentrations to U.S. EPA Region 9 

PRGs for ingestion of tap water, EPA MCLs, and IDEM groundwater closure levels is presented in 

Table 7-14.  The following chemicals were detected in surface water at maximum concentrations 

exceeding the COPC screening levels and were retained as COPCs for surface water at SWMU 16. 

 

• Inorganics [arsenic and manganese] 

 

Concentrations of arsenic exceeded the U.S. EPA Region 9 PRG but were less than the U.S. EPA MCL 

and IDEM default closure level for groundwater.  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. 

 

7.2.3.5 Sediment 

Gullies 

Four (4) VOCs, 19 SVOCs, 2 energetics, pentachlorophenol, and 26 inorganics were detected in 

sediment samples collected from the gullies at SWMU 16.  A comparison of the maximum detected 

sediment concentrations to U.S. EPA Region 9 PRGs for residential exposures and IDEM residential 

default closure levels for direct contact to soil is presented in Table 7-15.  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 sediment at SWMU 16. 

 

• PAHs [benzo(a)pyrene] 

• Inorganics [aluminum, antimony, arsenic, barium, cadmium, copper, iron, lead, manganese, mercury, 

nickel, vanadium, and zinc] 

 

The maximum detected concentrations of aluminum, barium, cadmium, copper, mercury, nickel, 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.  Concentrations of benzo(a)pyrene, barium, 

copper, mercury, nickel, vanadium, and zinc exceeded the screening levels based on U.S. EPA Region 9 
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PRGs, but were less than the IDEM default closure levels for soil.  As discussed in Section 5.3, 

concentrations of aluminum, arsenic, and vanadium appear to be within site background levels and are 

not considered to be site-related. 

 

Turkey Creek 

Two (2) VOCs and 21 inorganics were detected in sediment samples collected from Turkey Creek at 

SWMU 16.  A comparison of the maximum detected sediment concentrations to U.S. EPA Region 9 

PRGs for residential exposures and IDEM residential default closure levels for direct contact to soil is 

presented in Table 7-16.  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 at SWMU 16. 

 

• 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.  As discussed in Section 5.3, concentrations of aluminum, arsenic, and vanadium appear to be 

within site background levels and are not considered to be site-related. 

 

7.2.3.6 Building 146 Indoor Air 

Due to the presence of crawl spaces beneath Building 146 and the presence of fractured bedrock in the 

area, the draft U.S. EPA screening criteria for vapor intrusion (U.S. EPA, 2002e) are not appropriate for 

evaluating the potential for adverse health effects resulting from the migration of VOCs from groundwater 

through building foundations and into indoor air at Building 146.  Consequently, 10 indoor air samples 

were collected at Building 146 to determine if VOCs in groundwater were migrating through the building 

foundation and into indoor air.  The air samples were collected on June 27, 2008 and the results were 

presented in the SWMU 16 - Building 146 Indoor Air Quality Sampling Report (TtNUS, 2008).  Table 7-17 

presents a comparison of the maximum detected indoor air concentrations measured at Building 146 to 

screening criteria for residential exposures to air.  TCE was the only chemical detected in air and the 

detected concentrations exceeded the screening levels.  Therefore TCE was retained as a COPC for 

exposures to indoor air at Building 146. 
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7.2.4 Summary 

Table 7-17 summarizes the chemicals retained as COPCs for soil, groundwater, surface water, and 

sediment at the SWMU 16.  RAGS Part D tables for COPC selection are included in Appendix I.  

 

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 16 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 (CSM) for SWMU 16.  A CSM 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 CSM 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 CSM for SWMU 16.  This section summarizes the CSM as it applies to 

the HHRA.  Figure 7-2 illustrates the CSM for SWMU 16.  
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The elements of the CSM (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 an 

“unacceptable” health or environmental risk, although risks generally increase with increased frequency 

and/or duration of exposure. 

 

The elements of the CSM, including how they pertain to SWMU 16 are discussed below.  Sources of 

contamination, contaminant release mechanisms, transport and migration pathways, exposure routes, 

and potential receptors are defined.  Table 7-19 provides a site-specific summary of the potential 

receptors to be evaluated for SWMU 16.  A summary of the exposure routes that will be addressed 

quantitatively for each human receptor is provided in Table 7-20.   

 

Site Sources of Environmental Contamination 

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 16: 

 

SWMU 16  

• VOCs (e.g., TCE) 

• Explosives (e.g., TNT and HMX) and their degradation products (e.g., 2-amino-4,6-dinitrotoluene) 

• Metals (e.g., lead) 

• Petroleum hydrocarbons (from waste oils and fuels) 

 

Potential Contaminant Release Mechanisms and Transport/Migration Pathways 

Media of concern at Incinerator B146 have historically included air, surface water, soil, and groundwater 

(Halliburton NUS, 1993).  The sources of contamination at SWMU 16 were the washdown and 

wastewater discharged through floor drains to sumps that emptied into the Boggs Creek watershed, 

particulate and gaseous emissions from the deactivation furnaces prior to baghouse installation, and 

incinerator ash stored in piles near B146.  Air was considered as a migration pathway because 

particulates had been released from furnaces and ash piles.  However, air is no longer considered a 

major pathway because the furnaces and ash piles have been removed.  Surface water was considered a 

migration pathway because explosive powders and particulates were discharged from the floor drains of 
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B146 and may have eventually entered off-site surface water.  Based on the historical information, 

plausible contaminant release and migration mechanisms for SWMU 16 include the following: 

 

• Transport of surface soil contaminants to the subsurface soils and groundwater via infiltration, 

percolation, and migration within the groundwater aquifer. 

 

• Overland runoff of surface waters, sediments, surface soil, and ash via drainageways to the Boggs 

Creek watershed.   

 

• Migration of contaminants in groundwater (i.e., lateral migration) to potential receptor locations 

downgradient of SWMU 16 source areas and beyond the NSWC Crane boundary. 

 

• Migration of fugitive dusts and VOCs from surface soils (and subsurface soils if 

construction/excavation activities occur).  

 

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.  SWMU 16 is an 

active facility, and operations at this facility are expected to continue in the foreseeable future.  SMWU 16 

is used for renovation and rework and breakdown of munitions.  It is sometimes used for ammunition 

demilitarization operations.  However, for purposes of completeness, the baseline risk assessment will 

consider 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 areas (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 will be 
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conservatively assumed that the occupational worker may be exposed to groundwater (ingestion; 

dermal contact).  (It should be noted that a public water supply is not currently available within the 

study areas.)  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.  Indoor full-time occupational workers may also be exposed 

to COPCs that have volatilized from groundwater and have migrated through building foundations into 

indoor air. 

 

• 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 areas is not limited by any physical constraints.  

In addition, hunting activities are permitted at the base.  Because the study areas are relatively 

remote and surrounded by forested areas, individuals (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 the gullies and Turkey Creek.  Also potential exposures to surface 

water will be limited to wading because the streams at the sites are not deep enough 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.  However, this receptor could be exposed to surface and 

subsurface soils (incidental ingestion; dermal contact), groundwater (dermal contact), and air 

(inhalation) if excavation activities were to occur in the future.  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 were 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 were to close, the 

most likely scenario is that the property would be converted to a park.  A recreational user may be 
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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).  Exposures to surface water will be limited to wading because 

the streams at the sites are not deep enough for swimming.  In addition, it will be 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 a recreational area.  (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 

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 will be limited to wading because the 

streams at the sites are not deep enough for swimming.  Residents may also be exposed to COPCs 

that have volatilized from groundwater and have migrated through building foundations into indoor air. 

 

VOCs were identified in groundwater at concentrations exceeding the draft U.S. EPA screening criteria 

for vapor intrusion.  Also TCE in indoor air samples was identified as exceeding screening levels.  U.S. 

EPA's Johnson and Ettinger model is not suitable for evaluating exposures resulting from vapor intrusion 

due to the presence of fracture bedrock at SWMU 16 and the existence of crawl spaces underneath 

Building 146.  Therefore, potential exposures to occupational workers to COPCs that have volatilized 

from groundwater and migrated through building foundations into indoor air were evaluated using the 

indoor air samples collected at Building 146 and the methodology presented in Section 7.3.4. 

 

Details regarding the assumed receptor characteristics (e.g., intake rate, frequency, duration of exposure) 

are defined in Section 7.3.4.   

 

Current/future occupational workers and future hypothetical residents are not assumed to be exposed to 

subsurface soil, although exposures to subsurface soil might occur if subsurface soil is brought to the 

surface as a result of excavation activities.  A quantitative analysis of exposures to subsurface soils by 

occupational workers and hypothetic residents will be included in the uncertainty analysis to assist the 
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risk managers tasked with making remedial decisions for SWMU 16.  This analysis will use a simple “risk 

ratio” technique that involves the comparison of a chemical’s exposure point concentration (EPC) to its 

U.S. EPA Region 9 PRG to calculate cancer and noncancer risks using the following equation: 

 

6-10 x 1 of ILCR
ILCR or 

1of HI
HI

PRG
EPC

=  

 

This is a valid technique for estimating risk because all of the intake equations and risk characterization 

equations used to develop the risk-based concentrations are linear. 

 

7.3.2 Central Tendency Exposure vs. 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 16.  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 exposure unit 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. 

 

SWMU 16 is an active facility, and operations at this facility are expected to continue in the foreseeable 

future. Under current conditions an occupational worker can be exposed to soil anywhere within the 

SWMU 16 boundaries during their normal work activities.  As discussed in Section 5.2, while 

concentrations of some chemicals are higher in some portions of the site as compared to other portions of 

the site, there are no distinct source areas/hotspots of contamination in soils across SWMU 16.  Therefore, 
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the EU evaluated for receptors potentially exposed to surface soil and surface/subsurface soil at SWMU 16 

included all sampled locations within the study area. 

 

It would be possible to install a groundwater well in any of the groundwater zones at SWMU 16.  In 

addition the groundwater zones are interconnected; therefore groundwater was evaluated as one EU in 

the HHRA. 

 

Turkey Creek and the gullies are two distinct and separate areas; therefore, surface water and sediment 

from the gullies and Turkey Creek were evaluated as two separate EUs. 

 

The following guidelines were used to calculate the EPCs: 

 

• For soil, gully surface water, and gully sediment, 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 case.  EPCs were calculated following U.S. EPA’s Calculating Upper Confidence 

Limits for Exposure Point Concentrations at Hazardous Waste Sites (U.S. EPA, 2002c). 

 

• There were less than 10 samples for Turkey Creek surface water and sediment; therefore, the EPC 

for the RME and CTE cases was defined as the maximum detected concentration. 

 

• The EPC for a groundwater receptor was the arithmetic average of wells in the highly concentrated 

area of the plume (16MWT01, 16MWT02, 16MWT03, 16MWT04, 16MWT06, 16MWT07, 16MWT08, 

16MWT09, 16MWT10, 16MWT11, 16MWT13, 16MWT15, 16MWT16, 16MWT17, 16MWT18, 

WES-14-03-83). 

 

Data values less than sample-specific detection limits were substituted with one-half the detection limit.  

Table 7-21 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 presented in the risk assessment 

spreadsheets.  All quantitative risk assessment results are presented in RAGS Part D format tables 

(Appendix I). 
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Non-carcinogenic 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 7-22 and 7-23 for the 

RME and CTE scenarios, respectively.    

 

7.3.4.1 Inhalation of Air and Fugitive Dust/Volatile Emissions from Soils 

The amount of a chemical that a receptor takes in as a result of respiration was determined using the 

concentration of the contaminant in air.  Intakes of both particulates and vapors and gases from soil were 

calculated using the same equation, as follows (U.S. EPA, 1989): 

 

)AT)(BW(
)ED)(EF()ET)(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/hour) 

 ET   = exposure time (hours/day) 

 EF  = exposure frequency (days/year) 

 ED   = exposure duration (year) 

 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 concentrations of chemicals in air resulting from emissions from soil were developed following 

procedures presented in U.S. EPA Soil Screening Guidance (U.S. EPA, 1996).  The chemical concentration 

in air was calculated as follows: 

⎥⎦
⎤

⎢⎣
⎡ +×=

VF
1

PEF
1CC soilair  

 where: 

  Ca = chemical concentration in air, mg/m3 

  Cs = chemical concentration in soil, mg/kg 

  PEF = particulate emission factor, m3/kg 

  VF = volatilization factor, m3/kg 
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The particulate emissions factor (PEF) relates the concentration of the chemical in soil with the 

concentration of dust particles in air.  A  PEF value of 1.316 x 10+9 was used for SWMU 16 (IDEM, 2004).  

This value is based on fugitive dust emissions from the site.  Because air emissions resulting from fugitive 

dust emissions settings will be different than dust emissions generated during construction activities, a 

separate PEF was used for construction activities.  The PEF for construction workers (1.49 x 10+6 m3/kg) 

was calculated using the equations presented in the supplemental SSL guidance document 

(U.S. EPA, 2002a). 

 

Ambient air concentrations resulting from the volatilization of COPCs from soil are chemical dependent and 

were calculated using the following equation from U.S. EPA’s Soil Screening Guidance: 

 

)D x   x2(
)cm / (m 10 x T) x D x (3.14 x Q/C

 = VF
 ab

 22-40.5
a

ρ
 

and 

H' x +  + K x 
])/nD x   H' x D x [(

 = D
aw db

2
w

10/3
wi

10/3
a

a θθρ
θ+θ

 

where: 

 

VF = volatilization factor (m3-air/kg-soil) 

Q/C = inverse of the mean concentration at the center of source (gm/m2-sec per kg/m3) 

Da = apparent diffusivity, chemical specific, (cm2/sec) 

T = exposure interval, exposure specific, (sec) 

ρb  = dry bulk soil particle density (g/cm3) 

θa  = air-filled soil porosity (Lair/Lsoil) 

Di = diffusivity in air, chemical specific, (cm2/sec) 

n = total soil porosity (Lpore/Lsoil) 

θw  = water-filled soil porosity (Lair/Lsoil) 

Dw = diffusivity in water, chemical specific, (cm2/sec) 

Kd = soil-water partition coefficient, chemical specific 

H’ = dimensionless Henry’s law constant, chemical specific 

 

Chemical properties were obtained from the Supplemental Guidance for Developing Soil Screening 

Levels for Superfund Sites (U.S. EPA, 2002a) and are presented in Table 7-24.  Input assumptions for 

the calculation of VF are presented in Table 7-25. 

020502/P 7-25 CTO 0343 



NSWC Crane 
RFI Report 
Revision: 0 

Date: March 2011 
Section 7 

Page 26 of 62 
 

 

7.3.4.2 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 in the following manner (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) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  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 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, 2003c, 2003d) 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 cm2 for the CTE and RME scenarios.  These values 

represent the 50th-percentile areas for the head, hands, and forearms (U.S. EPA, 2004a). 
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• 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, 1997b).  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). 

 

• For adult residents exposed to surface soil/sediment, the exposed surface area available for contact 

will be 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). 
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• 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 

 

As indicated in RAGS Part E, absorption factors for other metals 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) from soil were not quantified in this risk assessment.  The uncertainty associated 

with the omission of these constituents is discussed in the uncertainty analysis.  

 

7.3.4.3 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 (year) 

  CF = conversion factor (1 x 10-6 kg/mg) 
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  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 for a receptor 

were also used to estimate exposure via incidental ingestion for that same receptor.  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 is assumed to be 0.5 for both the RME and CTE scenarios. 

 

7.3.4.4 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 16 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.  (It should be noted that neither 

restroom facilities nor groundwater supply wells exist at SWMU 16 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 (year) 

  EF = exposure frequency (days/year) 

020502/P 7-29 CTO 0343 



NSWC Crane 
RFI Report 
Revision: 0 

Date: March 2011 
Section 7 

Page 30 of 62 
 

  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 the groundwater as a 

domestic water supply was assumed to occur on a daily basis.  Exposure to groundwater for construction 

workers, recreational users, or typical occupational workers and exposure to surface water for 

maintenance workers, trespassers, and recreational users were also assumed to occur each day the 

receptor visits the study area.  Dermal intakes for residents 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 7-21 and 7-22 

summarize recommendations for exposure parameters that were evaluated 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: 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

π
τ event

wipevent
*

event
t6 (CF) )C()FA( )K )((2 = DA  :then ,t < t If  

⎟⎟
⎠

⎞
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⎝
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⎞
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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 (hour/event) 

  t* = time it takes to reach steady-state conditions (hour) 

  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 (hour) 

  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. 
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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 Table 7-25.  If no published values were 

available for a particular compound, they were calculated using equations provided in the cited guidance. 

 

The following non-steady-state equation will be used to estimate DAevent for inorganics: 

 

))(t)(C(K  DA eventwipevent =  

 

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. 

 

7.3.4.5 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 (hour/day) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  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 
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The same exposure times, frequencies, and durations used to assess dermal exposure to water for a 

receptor were also used to estimate intakes for incidental ingestion of water for that same receptor. 

 

7.3.4.6 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 that was employed 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 
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metals anticipated at the SWMU 16, volatilization is not a significant pathway because these substances 

do not vaporize at room temperature. 

 

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 (year) 

  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 was 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, the HHRAs used 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: 
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Cair = CGW x VF 

 

 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 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 the 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 upon measured ventilation rates of 

buildings, the air changes per hour (ACH) is assumed to be 2.  Based upon 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 ACH is assumed to be 360.  
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The exposure assessment performed for these HHRAs will assume the width-to-trench depth ratio is 

greater than 1; therefore, the ACH is set at 360. 

 

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)  

  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).  
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Chemical properties were obtained from the Supplemental Guidance for Developing Soil Screening 

Levels for Superfund Sites (U.S. EPA, 2002a) and are presented in Table 7-24. 

 

7.3.4.7 Summary of Exposure Parameters 

A summary of the exposure input parameters for all exposure pathways are presented in Tables 7-21 and 

7-22 for the identified potential receptor groups at SWMU 16.  In general, standard default parameters 

(e.g., U.S. EPA, 1991; Exposure Factors Handbook, U.S. EPA 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, 2002d).  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.  

 

The IEUBK Model for lead (U.S. EPA, 2002d) 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 16, the IEUBK Model for lead was used to address exposure to lead in children when 

detected groundwater concentrations exceed the 15 µg/L Federal Action Level promulgated under the 

Safe Drinking Water Act and when detected soil or sediment concentrations exceed the OSWER soil 
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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 will be presented as support 

documentation for this analysis and will be appended to the site-specific risk assessments. 

 

Non-residential adult exposure to lead in soil was 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.  The probability that the fetal blood-lead level will exceed 

10 µg/L was calculated in accordance with the following EPA guidelines: 

 

• Use of the TRW Interim Adult Lead Methodology in Risk Assessment (U.S. EPA, 1999c). 

• Frequently Asked Questions (FAQs) on the Adult Lead Model (U.S. EPA, 2004d). 

 

No models are currently available to evaluate the periodic exposure of adolescent trespassers to lead.  

Therefore, the results of the IEUBK Model for children will be used to qualitatively assess exposure of this 

receptor.  Essentially, the qualitative discussion will cite that potential adverse effects from exposure to 

lead are expected to be of a lesser magnitude for adolescent trespassers than for children. 

 

7.4 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify the potential health hazards and adverse effects 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. 

 

The toxicity value used to evaluate non-carcinogenic health effects is the reference dose (RfD); 

carcinogenic effects are quantified using the CSF. 
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7.4.1 Toxicity Criteria 

Oral and inhalation RfDs and CSFs used in the HHRA for SWMU 16 were obtained from the following 

primary literature sources (U.S. EPA 2003b): 

 

• Integrated Risk Information System (IRIS) (online). 

 

• 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 (Cal 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 III 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 16 are presented in Tables 7-27 through 7-30. 

 

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.  

 

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: 
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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 assessments 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 (U.S. EPA, 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 to support the conclusion that hexavalent chromium is 

present at the sites, speciation analyses were not completed for SWMU 16.  However, risks associated 

with this chemical were assessed by conservatively assuming that 100 percent of the reported total 

chromium result is attributable to hexavalent chromium. 

 

7.4.1.4 Toxicity Criteria for TCE 

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 California EPA (CA EPA, 2002) were used for TCE in 

this risk assessment.  The uncertainty associated with the use of the CA EPA toxicity values is discussed 

in Section 7.6.3. 
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7.5 RISK CHARACTERIZATION 

This section provides a characterization of the potential human health risks associated with the potential 

exposures to COPCs at SWMU 16.  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 16 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 (U.S. EPA, 1989).  Lifetime cancer risks are expressed in the form of dimensionless 

probabilities, referred to as ILCRs, based on CSFs.  Non-carcinogenic risk estimates are presented in the 

form of HQs determined through a comparison of intakes with published RfDs. 

 

ILCR estimates were generated for each 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: 

 

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, non-carcinogenic risks were assessed using the concepts of HQs and HIs.  The 

HQ for a COPC is the ratio of the estimated intake to the RfD, as follows: 

 

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. 
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7.5.1.1 Comparison of Quantitative Risk Estimates to Benchmarks 

To interpret the 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 range" (1 x 10-6 to 1 x 10-4), and HIs will be 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 range" for most hazardous 

waste facilities addressed under Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) and RCRA.  IDEM has defined the same range for the nondefault 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 non-carcinogenic health risks associated 

with exposure.  If an HI exceeds unity, a segregation of target organ effects associated with exposure to 

COPCs was performed.  Only those chemicals that affect the same target organ(s) or exhibit similar 

critical effect(s) were 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 16.  Quantitative risk 

estimates for potential human receptors are developed for those chemicals identified as COPCs.  

Uncertainties associated with the risk estimates are discussed in Section 7.6.  The 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 and future construction workers, child recreation users, adult recreational users, and 

hypothetical residents under the RME and CTE scenarios and are summarized in Tables 7-31 and 7-32, 

respectively.  Sample calculations are presented in Appendix I, and the results of the risk assessment in 

RAGS Part D format are included in Appendix I. 
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7.5.2.1 Non-carcinogenic Risks – RME 

Cumulative HIs for maintenance workers, adolescent trespassers, and adult recreational users under the 

RME scenario were less than or equal to unity (1), indicating that adverse non-carcinogenic effects are 

not anticipated for these receptors under the defined exposure conditions. 

 

HIs for the all receptors exposed to soil under the RME scenario were less than or equal to unity (1), with 

the exception of the construction worker and hypothetical child resident.  The HI for a hypothetical child 

resident exposed to surface soil exceeded unity although the HQ for the target specific organs were less 

than one indicating that adverse non-carcinogenic effects are not anticipated for these receptors under 

the defined exposure conditions.  The HI for construction workers exposed to surface and subsurface soil 

was 3.  Aluminum (HQ = 1) and manganese (HQ = 2) were the major contributors to the HI for the 

construction worker.  It should be noted that as discussed in Section 5.2, concentrations of aluminum and 

manganese are within site wide background levels. 

 

HIs for the potable use of groundwater by occupational workers (HI = 5), child recreational users (HI = 5), 

hypothetical child residents (HI = 57) and hypothetical adult residents (HI = 16) exceed unity.  Manganese 

was the major contributor to the HI for occupational workers and child recreational users.  VOCs and 

inorganics were the major contributors to the HI for hypothetical child residents.  TCE, iron, and 

manganese were the major contributors to the HI for hypothetical adult residents.  It should be noted that 

as discussed in Section 5.4, concentrations of manganese are within site wide background levels. 

 

HIs for all receptors exposed to surface water and sediment under the RME scenario are less than or 

equal to unity (1), indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 

 

7.5.2.2 Carcinogenic Risks - RME 

Cumulative ILCRs for maintenance workers, adolescent trespassers, and construction workers were less 

than or within U.S. EPA’s target risk range of 10-4 to 10-6.  ILCRs for all receptors exposed to soil, surface 

water, and sediment under the RME scenario were less than or within U.S. EPA’s target risk range of 10-4 

to 10-6. 

 

The ILCRs for domestic use to groundwater by occupational workers (ILCR = 1 x 10-3), child recreational 

users (ILCR = 3 x 10-4), adult recreational users (ILCR = 3 x 10-4), lifelong recreational users (ILCR = 5 x 

10-4), hypothetical child residents (ILCR = 3 x 10-3), hypothetical adult residents (ILCR = 4 x 10-3), and 
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hypothetical lifelong resident (7 x 10-3) exceeded the U.S. EPA’s target risk range.  VOCs, primarily TCE 

and vinyl chloride, were the major contributors to the ILCRs for groundwater. 

 

7.5.2.3 Non-carcinogenic Risks – CTE 

Cumulative HIs for maintenance workers, adolescent trespassers, and adult recreational users under the 

CTE scenario were less than or equal to unity (1), indicating that adverse non-carcinogenic effects are not 

anticipated for these receptors under the defined exposure conditions. 

 

HIs for the all receptors exposed to soil under the CTE scenario are less than or equal to unity (1) with the 

exception of the construction worker.  The HI for construction workers exposed to surface and subsurface 

soil was 3.  Aluminum (HQ = 1) and manganese (HQ = 2) were the major contributors to the HI for the 

construction worker.  It should be noted that as discussed in Section 5.2, concentrations of aluminum and 

manganese are within site wide background levels. 

 

HIs for the potable use of groundwater by occupational worker (HI = 5), hypothetical child resident (HI = 

17) and hypothetical adult resident (HI = 8) exceed unity.  Manganese was the major contributor to the HI 

for the occupational worker.  TCE, iron, and manganese were the major contributors to the HI for the 

hypothetical child and adult residents.  It should be noted that as discussed in Section 5.4, concentrations 

of manganese are within site wide background levels. 

 

HIs for all receptors exposed to surface water and sediment under the CTE scenario are less than or 

equal to unity (1), indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 

 

7.5.2.4 Carcinogenic Risks - CTE 

Cumulative ILCRs for maintenance workers, adolescent trespassers, construction workers, child 

recreational users, adult recreational users, and lifelong recreational users were less than or within U.S. 

EPA’s target risk range of 10-4 to 10-6.  ILCRs for all receptors exposed to soil, surface water, and 

sediment under the CTE scenario were less than or within U.S. EPA’s target risk range of 10-4 to 10-6. 

 

The ILCRs for domestic use to groundwater by occupational workers (ILCR = 4 x 10-4), hypothetical child 

residents (ILCR = 3 x 10-4), hypothetical adult residents (ILCR = 5 x 10-4), and hypothetical lifelong 

resident (9 x 10-4) exceeded the U.S. EPA’s target risk range.  VOCs, primarily TCE, were the major 

contributors to the ILCRs for groundwater. 
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7.5.2.5 Risks from Lead 

Lead was identified as a COPC in surface soil, groundwater, gully surface water, and gully sediment at 

SWMU 16.  The maximum detected concentration of lead in surface soil (1,240 mg/kg) and gully 

sediment (15,200 mg/kg) exceeded the OSWER soil screening level of 400 mg/kg for residential land 

use.  The maximum detected concentration of lead in groundwater (127 μg/L) and gully surface water 

(281 μg/L) exceeded the 15 µg/L Federal Action Level promulgated under the Safe Drinking Water Act. 

 

Hypothetical residential exposures to lead in surface soil, groundwater, and sediment were evaluated 

using U.S. EPA's IEUBK lead model (U.S. EPA, 2002d).  Exposures in lead in surface soil and/or 

sediment by occupational workers and adult trespassers and exposures to lead in surface/subsurface soil 

by construction workers were evaluated using a slope-factor approach developed by the U.S. EPA 

Technical Review Workgroup for Lead (U.S. EPA, 2003a).  The IEUBK model and adult lead model can 

not be used to evaluate exposures to surface water by trespassers and recreational users, therefore risks 

from exposures to lead in surface water to these receptors were evaluated qualitatively. 

 

Hypothetical future residential exposures to lead in surface soil, groundwater, and gullies sediment were 

evaluated using the IEUBK lead model (U.S. EPA, 2002d).  The IEUBK model simulates exposures to 

lead at a single location.  In order to use the IEUBK model to estimate exposures to both surface soil and 

gullies sediment at different locations a weighted lead concentration was calculated following the 

methodology presented in U.S. EPA’s Assessing Intermittent or Variable Exposures at Lead Sites (U.S. 

EPA, 2003c).  The weighted lead concentration for surface soil and gullies sediment was calculated as 

follows: 

 

PbSw = EFsed x [(Fsed x Pbsed) + (Fsoil x PbSsoil)] + (EFsoil x PbSsoil) 

 

Where:  PbSw = weighted lead surface soil/sediment concentration (mg/kg) 

  EFsed = exposure frequency or fraction of the days/week receptor is 

    exposed to sediment (1/7 - assumed) 

  Fsed = fraction of time a receptor is exposed to sediment when 

    the site is visited (0.5 - assumed) 

  Pbsed = average lead concentration in sediment (1,730 mg/kg) 
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  EFsoil = exposure frequency or fraction of the days/week a receptor 

    is exposed to surface soil on days when they are also 

    exposed to sediment 

     = 1 – Fsed (6/7 – assumed) 

  PbSsoil = average lead concentration in surface soil (127 mg/kg) 

  Fsoil = fraction of time a receptor is exposed to surface soil on 

    on days when they are also exposed to sediment 

    = 1 – EFsoil (0.5 - assumed) 

 

The above equation results in a weighted lead concentration of 242 mg/kg, which was used as the EPC 

for surface soil/sediment.  The average concentration of lead in groundwater(13.6 µg/L) was used as the 

EPC for drinking water.  Default parameters were used for the rest of the model input parameters.  IEUBK 

model outputs are included in Appendix I.  The weighted lead concentration of 242 mg/kg in surface 

soil/sediment and 13.6 µg/L in groundwater results in 4.3 percent of hypothetical child residents having a 

blood lead level greater than 10 µg/dL (and results in a geometric mean blood lead level of 4.5 µg/dL).  

This value is within the U.S. EPA goal as described in the 1994 OSWER Directive of no more than 

5 percent of children exceeding a 10 µg/dL blood lead level. 

 

Although the potential risks for exposures to surface soil and sediment from the gullies are within 

acceptable levels under the defined conditions, the lead concentrations in the sediment from the gullies 

(Cmaximum = 15,200 mg/kg) warrant further discussion.  Concentrations of lead exceeded the OSWER 

residential screening level of 400 mg/kg in 17 of 31 sediment samples from the gullies and 13 of the 

samples had lead concentrations exceeding the industrial screening level of 800 mg/kg.  In addition, two 

sediment samples had lead concentrations exceeding the screen level of 6,500 mg/kg (Gadagbui, 

Pounds, Simons, and Roberts, 2002) for acute exposures to lead by children.  The risk estimated 

presented above are based on a receptor being exposed to lead in sediments one day a week.  However, 

if the exposure frequency for sediments was changed from one day a week to two days a week then the 

weighted lead concentration would be 356 mg/kg.  Inputting a weighted lead concentration of 328 mg/kg 

for surface soil/sediment and 13.6 µg/L for groundwater results in 9.2 percent of hypothetical child 

residents having a blood lead level greater than 10 µg/dL (and results in a geometric mean blood lead 

level of 5.4 µg/dL).  This value exceeds the U.S. EPA goal as described in the 1994 OSWER Directive of 

no more than 5 percent of children exceeding a 10 µg/dL blood lead level. Consequently, frequent 

exposure to lead in sediment from the gullies could result in unacceptable risks. 

 

Child recreational users and adolescent trespassers could also be potentially exposed to lead in on-site 

surface soil and sediment.  U.S. EPA’s IEUBK model is typically used to evaluate exposures to lead by 
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children but the evaluation of recreational/trespass exposures of short duration is outside the limits of the 

model.  Exposures to lead in on-site surface soil and sediments by child recreational users and 

adolescent trespassers will contribute to the individual total daily lead exposure for these receptors but 

this exposure is not expected to be significant under exposures of short duration.  In addition, a child’s or 

adolescent’s total daily lead exposure will be heavily influenced by the concentration of lead in the soil of 

the child’s or adolescent’s own yard.  Thus, the recreational child’s and adolescent trespassers total daily 

lead exposure may depend mainly on the exposure to soils occurring in the receptor’s own yard, which is 

unknown.  The potential adverse health effects from exposures to lead in surface soil and sediment at 

SWMU 16 are expected to be of a lesser magnitude for child recreational users and adolescent 

trespassers than for hypothetical child residents.  Since the potential risks from exposure to lead in 

surface soil and sediment are not a concern for hypothetical child residents under the defined conditions 

they are also not expected to be a concern for child recreational users and adolescent trespassers.  

Although as discussed above, exposure to lead in sediment from the gullies at frequencies higher than 

those evaluated in this HHRA could result in unacceptable risks. 

 

Exposures to lead in surface soil and sediment by occupational workers and adult trespassers and in 

surface/subsurface soil by construction workers were evaluated using the Adult Lead Model (ALM) 

developed by the EPA Technical Review Workgroup for Lead (U.S. EPA, 2003a).  The ALM was not used 

to evaluate exposures to lead in soil by maintenance workers because the model should not be used 

when exposures are less than one day a week; the exposure frequency assumed for maintenance 

workers is one day every other week (24 days/year).  As recommended by the model, the average lead 

concentration of 82.2 mg/kg in surface/subsurface soil was used as the exposure point concentration for 

construction workers.  The weighted surface soil/sediment lead concentration of 242 mg/kg was used as 

the exposure point concentration for occupational workers and adult trespassers.  ILCRs and HIs are 

calculated for non-lead compounds using RME assumptions; however, the adult lead model guidance 

recommends the use of CTE assumptions in evaluating adult exposures to lead in soil (U.S. EPA, 2003a).  

Therefore, the incidental ingestion rate was assumed to be 100 mg/day for the construction worker and 

50 mg/day for occupational workers and adult trespassers (U.S. EPA, 2003a).  The exposure frequency 

was assumed to be 150 days/year for the construction worker, 219 days/year for the occupational worker, 

and 52 days/year for adult trespassers.  Values of 2.18 and 1.53 µg/dL were used for the standard 

deviation and baseline blood lead concentration, respectively, which are the recommended values for the 

midwestern United States (U.S. EPA, 2002d).  Default parameters were used for the remaining model 

input parameters.  Results of the model runs are included in Appendix I.  The fetus of a pregnant worker 

is the receptor of concern for the TRW model.  For construction workers exposed to surface/subsurface 

soil, the lead concentration of 82.2 mg/kg results in 1.1 percent of the receptors (fetuses) having a blood 

lead level greater than 10 µg/dL and a geometric mean blood lead level of 1.9 µg/dL.  For occupational 
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workers exposed to surface soil and sediment, the weighted lead concentration of 242 mg/kg results in 

1.1 percent of the receptors (fetuses) having a blood lead level greater than 10.0 µg/dL and a geometric 

mean blood lead level of 1.9 µg/dL.  For adolescent trespassers exposed to surface soil and sediment, 

the weighted lead concentration of 242 mg/kg results in 0.7 percent of the receptors (fetuses) having a 

blood lead level greater than 10.0 µg/dL and a geometric mean blood lead level of 1.6 µg/dL.  These 

results do not exceed the U.S. EPA goal of no more than 5 percent of children (fetuses of exposed 

women) exceeding a 10 µg/dL blood lead level. 

 

As discussed above, lead was identified as a COPC in surface water from the gullies.  The ALM and 

IEUBK models can not be used to evaluate exposures to lead in surface water.  The maximum detected 

(281 µg/L) and average concentrations (48.4 µg/L) of lead in gully surface water exceeded the Federal 

Action Level of 15 µg/L promulgated under the Safe Drinking Water Act.  Although concentrations of lead 

in surface water exceed the Federal Action Level, exposure to lead in surface water from the gullies is not 

considered to be a significant exposure pathway.  The gullies are not a flowing stream.  Surface water is 

only present in the gullies after precipitation events.  Consequently, surface water in the gullies can not be 

used as a drinking water source.  Any contact with surface water in the gullies is expected to be 

incidental.  Also, dermal exposure to lead in water is considered to be insignificant (ATSDR, 1999).  

Therefore, exposure to lead in surface water from the gullies is not expected to be significant for the 

identified receptor groups and exposure scenarios. 

 

7.5.2.6 Effects of Background on Risk Estimates 

As discussed in Section 7.2.2.1, all inorganics detected at maximum concentrations exceeding COPC 

screening levels were carried through the risk assessment regardless of whether they were present at 

naturally occurring levels or not.  Table 7-33 indicates  those inorganics which were identified in Section 5 

as being within background levels but were retained as COPCs and carried through the HHRA.  Table 

7-33 presents the cancer risks and hazard indices for the organic COPCs and inorganic COPCs detected 

at concentrations exceeding background concentrations (i.e., risk estimates for inorganic COPCs 

determined to be less than background were not included in Table 7-33).  The RAGS Part D Table 9s for 

the risk estimates presented in Table 7-34 are included in Appendix I. 

 

Unacceptable HIs were identified for construction workers exposed to aluminum and manganese in soil 

when all inorganic COPCs where carried thought the HHRA.  However, as discussed in Section 5, 

concentrations of aluminum and manganese are within background levels in soil.  As presented in Table 

7-34, the HHRA HIs for construction workers exposed to soil are less than 1 when the chemicals present 

at background levels are not included in the quantitative risk analysis.  
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Unacceptable HIs were identified for occupational workers and child recreational users using groundwater 

as a potable water supply. Manganese is the primary risk driver.  However, manganese concentrations in 

groundwater are within background levels. When chemicals that are present at background levels are 

removed from the HHRA,  HIs on a target organ basis are within acceptable levels for occupational 

workers and child recreational users using groundwater as a potable water supply. 

 

VOCs, energetics, and inorganics (aluminum, arsenic, iron, lithium, manganese, and vanadium) for child 

residents and TCE, iron, and manganese for adult residents were the major contributors to the 

unacceptable HIs for exposures to groundwater when all organic and inorganic COPCs were carried 

through the HHRA.  However, aluminum, arsenic, lithium, and manganese are present at background 

levels in groundwater.  When chemicals present at background levels are considered, iron and vanadium 

are the only inorganic COPCs that contribute to the unacceptable HI for the child resident routinely using 

the groundwater for domestic purposes and iron is the only inorganic COPC that contributes to the 

unacceptable HI for the adult resident. 

 

7.5.2.7 Risks from Exposures to Indoor Air at Building 146 

TCE was identified as a COPC in indoor air at Building 146.  Risks for the occupational worker exposed 

to TCE in indoor air at Building 146 were estimated using the methodology presented in Section 7.3.  

Toxicity criteria for TCE was obtained from the September, 2008 Oak Ridge National Laboratory (ORNL) 

Regional Screening Level (RSL) table.  No inhalation RfD is listed on the ORNL RSL table for TCE, 

therefore only ILCRs were calculated.  The ILCR for occupational workers exposed to indoor air at 

Building 146 was 4 x 10-6 for the RME scenario and 1 x 10-6 for the CTE scenario, which are within U.S. 

EPA's target risk range of 10-4 to 10-6. 

 

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 numbers, 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 

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 exposure point concentrations, and the predictions regarding future land use and population 
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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 carry 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 stems from 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 the behavior of a chemical in soil. 

 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

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 non-carcinogenic risks.  Thus, both the results of the risk assessment 

and the uncertainties associated with those results must be considered when making risk management 

decisions. 

 

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.  
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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 Data Evaluation 

The most significant issues related to uncertainty in COPC selection are the screening levels that are 

used; the absence of screening levels for a few chemicals detected in the site media, and elevated 

detection limits for some compounds.  A brief discussion of each of these issues is provided in the 

remainder of this section. 

 

Usability of Existing Databases 

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 compromise 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 qualified for blank contamination were used in the baseline risk 

assessment. When determining exposure concentrations via statistical procedures, chemicals not 

detected were conservatively assumed to be present at a concentration equal to one-half the 

sample-specific quantitation limit.  Analytical results for some chemicals were qualified “R," unreliable, 

and were not used in the risk assessment.  The sporadic 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 these chemicals are actually present at the site and to estimate the necessary data 

distribution parameters.  In addition, based on historical knowledge of the site, most of the chemicals with 

rejected results (e.g., 2-butanone, acetone, acrolein, acrylonitrile, methacrylonitrile, and acetonitrile) 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. 

 

Also, as discussed in Section 2, surface water samples planned for four Round 1 field investigation 

locations and for three Round 2 field investigation locations were not collected because surface water 

was not present at the time of the field investigations.  The inability to collect these surface water samples 
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introduces minimal uncertainty into the risk assessment since these areas are frequently dry and only 

contain water after rainfall events.  Consequently, there is limited potential for exposure in these areas.  In 

addition, surface water samples were collected from all the designated/planned sampling locations during 

the Round 3 field investigation. 

 

COPC Screening Levels 

The use of risk-based SVs based on conservative land use scenarios (i.e., residential land use), 

corresponding to an ICR 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 that are 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, phenanthrene, 2-amino-4,6-dinitrotoluene, 4-amino-2,6-

dinitrotoluene].  Therefore, surrogates with similar 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, pyrene was selected as a surrogate for 

benzo(g,h,i)perylene and phenanthrene, and aminodinitrotoluene was used as a surrogate for 2-amino-

4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene.  Applying toxicity values of one compound to another 

adds to the uncertainty in the risk assessment both in regard to the selection of COPCs and the 

subsequently calculated risks. 

 

Safrole was detected in surface and subsurface soil samples.  There are no human health screening 

levels for safrole, which is a common food additive (NJDEP, 2001).  Safrole is often found in association 

with sassafras plants (safrole is present in the roots) and sassafras plants are known to grow all over 

NSW Crane, therefore it is not likely that this chemical is site related. 

 

A large 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 
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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 then usually there are also 

unacceptable risks from exposures via the incidental ingestion and dermal contact exposure pathways. 

 

Uncertainty Associated with Changes in Screening Criteria 

U.S. EPA continually reviews the toxicity data for chemicals that typically are detected at hazardous 

waste sites and as new studies become available U.S. EPA may revise the information presented in the 

IRIS database.  In addition, as new information becomes available U.S. EPA may revise the methodology 

used to prepare risk assessments.  These changes in the toxicity data or risk assessment methodology 

may result in changes in the screening levels used to select COPCs, which may introduce uncertainty into 

the selection of COPCs.  However, given the conservative HHRA methodology presented herein, it is 

unlikely that risk estimates for SWMU 16 have been underestimated. 

 

7.6.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, the 

estimation of EPCs, 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 16 is currently limited and is expected to be 

limited in the future, as long as NSWC Crane remains open (occupational workers, maintenance workers, 

and potential and infrequent trespassers are the only current and likely future receptors).  To be 

conservative, risks to potential and future construction workers, recreational users, and hypothetical 

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 since this is a representation of the upper limit that potential receptors would be exposed to 

over the entire exposure period.  In some cases (because datasets 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 
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are assumed to be exposed continuously to the maximum concentration for the entire exposure period.  

Uncertainty is also introduced when the nondetects are assigned a value of one-half the nondetect 

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 may diminish over time due to 

natural attenuation processes involving source depletion and dilution.  Since shallow groundwater 

discharges to surface water in Turkey Creek at the site any change in the groundwater concentrations will 

impact surface water concentrations. 

 

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 

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 (U.S. 

EPA, 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 
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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 (U.S. EPA, 2004a) does not provide 

dermal absorption factors for exposure to most metals (except arsenic and cadmium) in soil.  Therefore, 

risks for dermal contact from soil are not evaluated for 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 are selected from a 

distribution of possible values, including U.S. EPA guidance (U.S. EPA, 1991 and 1993a) and dermal 

guidance (U.S. EPA, 1997b 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.   

 

To address these issues, U.S. EPA (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 (U.S. EPA, 1993a).   

 

Uncertainty Associated with Exposures to Sediment Samples from the Gullies 

As discussed in Section 5.3 concentrations of inorganics were elevated in several of the sediment 

samples collected from the gullies at SWMU 16.  The HHRA assumed that receptors would be exposed to 

sediments on an infrequent basis (one day a week for recreational users and hypothetical residents and 

one day every other week for trespassers and maintenance workers).  If the receptors are exposed to the 

sediments on a more frequent basis than was assumed in the HHRA then the risks would be higher than 

those presented in Section 7.5.  For most inorganics the ILCRs and HIs for exposures to sediments are 

low enough that even if the exposure frequency was changed from one day a week to seven days a week 

the ILCRs and HIs (on a target organ basis) would still be within acceptable levels.  However, as 

discussed in Section 7.5.2.4 there is uncertainty associated with exposure to lead in sediment located in 

the gullies. 
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Uncertainty Associated with Construction Workers Exposed to Vapors in a Trench 

As discussed in Section 7.3.4.6, construction workers exposed to vapors in a trench were evaluated by a 

vadose zone model recommended by the Virginia Department of Environmental Quality (VDEQ) to 

estimate volatilization of gases from contaminated groundwater into a trench.  Site-specific parameters, 

such as groundwater concentrations were used in the model, if possible.  However, it was necessary to 

use model default values for most of the input parameters.  The use of model default values tends to 

increase the uncertainty in the calculated risks.  The direction of the uncertainty was not known. 

 

One of the most sensitive parameters, in terms of potential risk, is the air-exchange rate (ACH) in the 

trench that was based on assumed trench dimensions (i.e., the ratio of trench width to depth).  The risk 

assessment assumed that air exchange between the trench and aboveground atmosphere was not 

restricted (as opposed to a confined space) and may tend to underestimate risks.  However, note that the 

model only gives the user two choices regarding the value of ACH, a very confined space that tends to 

greatly overestimate air concentrations in the trench or a less restricted space that results in lower air 

concentrations.  The difference in vapor concentrations in a trench based on the two different ACHs is 

approximately 2 to 3 orders of magnitude.  The ILCR and HI presented in the HHRA for construction 

workers exposed to volatiles in a trench were 2 x 10-6 and 0.1, respectively.  Assuming that a construction 

worker is in a confined space (ACH=2) the ILCR and HI would be 5 x 10-4 and 28, which exceed the 

target risk levels.  TCE is the major contributor to the risks.  Consequently, a construction worker may 

experience adverse health effects if they are working in a confined space at SWMU 16. 

 

Uncertainty Associated with Residential Exposures via Vapor Intrusion 

As discussed in Section 7.2.3.3, several VOCs were detected in groundwater at concentration exceeding 

the screening levels for migration from groundwater through building foundations and into indoor air.  The 

bedrock in the area is fractured which precludes the use of the U.S. EPA's Johnson and Ettinger vapor 

intrusion model (U.S. EPA, 2003d).  Therefore potential exposures from vapor intrusion under a 

residential scenario could not be quantitatively evaluated at SWMU 16.  Consequently the cumulative 

risks for a residential scenario are underestimated.  This is not considered to be significant since SWMU 

16 is not currently being used for residential purposes and residential land use is not likely in the future. 

 

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. 
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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 

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 from which the quantitative estimate is derived and the database.  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 
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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, barium, cobalt, copper, iron, manganese, mercury, nickel, vanadium, and zinc in soils were not 

quantified in the risk assessment. Consequently, potential risks may be underestimated by excluding 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 

soils.  

 

The model for dermal exposure to soil and sediment assumes that only a very thin, constant thickness layer 

of soil 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 (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. 
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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 California EPA (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 (U.S. EPA, 2001b).  The draft toxicity criteria are currently undergoing peer 

review.  A range of CSFs [0.02 – 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 as compared to the CA EPA RfD of 

0.5 mg/kg/day.  TCE was identified as a COPC in soil, groundwater, and gully surface water.  Risks for 

exposures to TCE in soil and gully 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 groundwater exceeded acceptable levels 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 if the draft U.S. EPA toxicity values had been 

used in the calculations instead of the CA EPA values.  

 

Uncertainty Associated with Toxicity Criteria for Aluminum and Iron 

NCEA provisional RfDs are used to evaluate non-carcinogenic 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. Note that 

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. 

 

Uncertainty Associated with Inhalation RfD for Manganese 

The inhalation reference dose for manganese is based on an epidemiological study of workers exposed 

to manganese in its oxide form at an alkaline battery plant (U.S. EPA, 2004e).  Manganese may or may 

not be present in this form in soil at SWMU 16.  Consequently, there is uncertainty associated with the 
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RfD used to evaluate exposures to manganese via the inhalation route of exposure.  It should be noted 

that concentrations of manganese in soil at SWMU 16 are within the range of manganese in background 

soils at NSWC Crane.  HIs for inhalation of fugitive dust emissions from background soils would exceed 

acceptable levels. 

 

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 

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. 

 

7.6.4.1 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 presented in the previous sections did not assume that these receptors would be 

directly exposed to subsurface soil contamination.  However, Tables 7-35 and 7-36 do provide a risk 

evaluation for the subsurface soil contamination assuming an occupational worker or hypothetical resident 

are exposed to the subsurface soil contamination (i.e., subsurface soils excavated to the surface).  Cancer 

and non-cancer risk estimates were developed using the EPCs and the Region 9 PRGs.  As noted 

previously, the EPA Region 9 PRGs represent the 1 x 10-6 cancer risk level for carcinogenic effects and a HI 

of 1 for non-cancer effects.  Thus risk estimates may be developed using the EPCs and Region 9 PRGs, 

and using a simple ratio technique: 
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 EPA Region 9 PRG      HI of 1 or Cancer Risk Estimate of 1 x 10-6  
 ________________   = ___________________________________ 
 
 EPC for COPC   HI or Cancer Risk Estimate 
 

ILCRs for occupational workers and hypothetical future residents exposed to subsurface soil are within U.S. 

EPA’s target risk range of 10-4 to 10-6.  HIs for occupational workers and hypothetical future residents 

developed on a target organ specific basis are less than 1 indicating that potential adverse non-carcinogenic 

health effects are not anticipated under the defined conditions. 

 

7.7 SUMMARY AND CONCLUSIONS 

This section summarizes the results of the HHRA performed for SWMU 16.  A brief summary of the 

information contained in the HHRA is provided.  

 

The baseline HHRA for the SWMU 16 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 COPCs for SWMU 16 includes the following: 

 

• Surface Soil – TCE, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, aluminum, antimony, arsenic, copper, lead, iron, 

manganese, and vanadium. 

 

• Subsurface Soil – TCE, aluminum, arsenic, iron, manganese, and vanadium. 

 

• Groundwater - 1,1,2,2-PCA, 1,1,2-TCA, 1,1-DCE, 1,2,3-trichloropropane, 1,2-DCA, benzene, 

bromodichloromethane, carbon tetrachloride, chloroform, cis-1,2-DCE, methylene chloride, PCE, 

toluene, trans-1,2-DCE, TCE, vinyl chloride, pyridine, 2-nitrotoluene, TNT, 2-amino-4,6-dinitrotoluene, 

4-amino-2,6-dinitrotoluene, RDX, aluminum, antimony, arsenic, barium, beryllium, cadmium, 

chromium, cobalt, iron, lead, lithium, manganese, nickel, and vanadium. 
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• Surface Water from Gullies – TCE, RDX, aluminum, antimony, arsenic, barium, cadmium, chromium, 

iron, lead, manganese, vanadium, and zinc. 

 

• Surface Water from Turkey Creek - arsenic and manganese. 

 

• Sediment from Gullies - benzo(a)pyrene, aluminum, antimony, arsenic, barium, cadmium, copper, 

iron, lead, manganese, mercury, nickel, vanadium, and zinc. 

 

• Sediment from Turkey Creek - aluminum, arsenic, iron, lead, manganese, and vanadium. 

 

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors.  HIs for the all receptors exposed to surface soil under the RME 

scenario are less than or equal to unity (1).  The HI for construction workers exposed to surface and 

subsurface soil exceeded unity.  Aluminum and manganese were the major contributors to the HI for the 

construction worker.  It should be noted that concentrations of aluminum and manganese are within site 

wide background levels. 

 

HIs for the potable use of groundwater by occupational workers, child recreational users, hypothetical 

child residents and hypothetical adult residents exceed unity.  Manganese was the major contributor to 

the HI for occupational workers and child recreational users.  VOCs and inorganics were the major 

contributor to the HI for hypothetical child residents.  TCE, iron, and manganese were the major 

contributors to the HI for hypothetical adult residents.  It should be noted that concentrations of 

manganese are within site wide background levels. 

 

HIs for all receptors exposed to surface water and sediment under the RME scenario are less than or 

equal to unity, indicating that adverse non-carcinogenic effects are not anticipated for these receptors 

under the defined exposure conditions. 

 

ILCRs for all receptors exposed to soil, surface water, and sediment under the RME scenario were less 

than or within U.S. EPA’s target risk range of 10-4 to 10-6. 

 

The ILCRs for domestic use of groundwater by occupational workers, child recreational users, adult 

recreational users, lifelong recreational users, hypothetical child residents, hypothetical adult residents, 

and hypothetical lifelong resident exceeded the U.S. EPA’s target risk range.  VOCs, primarily TCE and 

vinyl chloride, were the major contributors to the ILCRs for groundwater. 
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Exposures to lead in surface soil, groundwater, and gully sediment by hypothetical child residents were 

evaluated with the IEUBK Model.  The results of the IEUBK model indicated that risks to hypothetical 

child residents from exposures to lead in surface soil, groundwater, and gully sediment were with the U.S. 

EPA goal as described in the 1994 OSWER directive, of no more than 5 percent of children exceeding a 

10 µg/dL blood-lead level when the child resident is only exposed to sediment one day a week.  If a child 

resident is exposed to sediments more than two days a week then the risks would exceed the acceptable 

levels. 

 

Exposures to lead in surface soil and sediment by occupational workers and adult trespassers and 

surface/subsurface soil by construction workers were evaluated using the Adult Lead Model.  Results of 

the adult lead model analysis indicate that for occupational workers, adult trespassers, and construction 

workers blood-lead levels for children (fetuses of exposed woman) were within the goal of no more than 

5 percent of children exceeding a 10 µg/L blood-lead level. 

 

In summary for the SWMU 16, no significant potential human health risks are expected for exposures to 

surface soil, surface water, and sediment under current or future land use.  Under future land use non-

carcinogenic risks were elevated for construction workers exposed to aluminum and manganese in 

surface/subsurface soil, although concentrations of aluminum and manganese are within background 

levels.  Also non-carcinogenic and/or carcinogenic risks were elevated (i.e., exceeded the aforementioned 

risk benchmarks) for occupational workers, child and adult recreational users, and hypothetical child and 

adult residents using groundwater as a potable water supply.  Manganese was the major contributor to the 

HI for occupational workers and child recreational users.  VOCs and inorganics were the major 

contributors to the HI for hypothetical child residents.  TCE, iron, and manganese were the major 

contributors to the HI for hypothetical adult residents.  It should be noted that concentrations of 

manganese in groundwater are within site wide background levels.  A summary of the major contributors 

to risks at SWMU 16 is provided in Table 7-36.  
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SCREENING CRITERIA USED IN SELECTION OF COPCs - SOIL/SEDIMENT
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U.S. EPA U.S. EPA Soil Screening Levels(2) IDEM(3)

CAS Chemical Region 9 PRG(1) Soil to Soil to Soil to
Number Residential Groundwater Air Residential Groundwater

Dioxins/Furans (µg/kg)
3268-87-9 1,2,3,4,6,7,8,9-OCDD 39000 C(4) 2800 (4) 430000 C(4) NA NA

39001-02-0 1,2,3,4,6,7,8,9-OCDF 39000 C(4) 2800 (4) 430000 C(4) NA NA
35822-46-9 1,2,3,4,6,7,8-HPCDD 390 C(4) 28 (4) 4300 C(4) NA NA
67562-39-4 1,2,3,4,6,7,8-HPCDF 390 C(4) 28 (4) 4300 C(4) NA NA
55673-89-7 1,2,3,4,7,8,9-HPCDF 390 C(4) 28 (4) 4300 C(4) NA NA
39227-28-6 1,2,3,4,7,8-HXCDD 39 C(4) 2.8 (4) 430 C(4) NA NA
70648-26-9 1,2,3,4,7,8-HXCDF 39 C(4) 2.8 (4) 430 C(4) NA NA
57653-85-7 1,2,3,6,7,8-HXCDD 39 C(4) 2.8 (4) 430 C(4) NA NA
57117-44-9 1,2,3,6,7,8-HXCDF 39 C(4) 2.8 (4) 430 C(4) NA NA
19408-74-3 1,2,3,7,8,9-HXCDD 39 C(4) 2.8 (4) 430 C(4) NA NA
72918-21-9 1,2,3,7,8,9-HXCDF 39 C(4) 2.8 (4) 430 C(4) NA NA
40321-76-4 1,2,3,7,8-PECDD 3.9 C(4) 0.28 (4) 43 C(4) NA NA
60851-34-5 2,3,4,6,7,8-HXCDF 39 C(4) 2.8 (4) 430 C(4) NA NA
51207-31-9 2,3,7,8-TCDF 39 C(4) 2.8 (4) 430 C(4) NA NA
1746-01-6 2,3,7,8-TCDD 3.9 C 0.28 43 C NA NA

37871-00-4 Total HPCDD NA NA NA NA NA
38998-75-3 Total HPCDF NA NA NA NA NA
34465-46-8 Total HXCDD NA NA NA NA NA
55684-94-1 Total HXCDF NA NA NA NA NA
36088-22-9 Total PECDD NA NA NA NA NA
30402-15-4 Total PECDF NA NA NA NA NA
55722-27-5 Total TCDF NA NA NA NA NA
VOCs (µg/kg)

79-00-5 1,1,2-Trichloroethane 730 C 0.91 980 C 9400 30
78-93-3 2-Butanone 22000000 N 4400 24000000 sat 44000000 35000

591-78-6 2-Hexanone NA NA NA NA NA
108-10-1 4-Methyl-2-Pentanone 5300000 N 620 2700000 sat 12000000 20000
67-64-1 Acetone 14000000 N 6600 NA 4800000 3800
74-83-9 Bromomethane 3900 N 12 9500 N 9900 52
75-15-0 Carbon Disulfide 360000 N 1500 720000 sat 900000 10000
67-66-3 Chloroform 220 C 29 280 C 910 470

156-59-2 cis-1,2-Dichloroethene 43000 N 20 NA 110000 400
75-71-8 Dichlorodifluoromethane 94000 N 28000 250000 N NA NA75-71-8 Dichlorodifluoromethane 94000 N 28000 250000 N NA NA
75-09-2 Methylene Chloride 9100 C 1.2 13000 C 120000 23

100-42-5 Styrene 1700000 sat 180 1500000 sat 11000000 3500
108-88-3 Toluene 520000 sat 590 650000 sat 1700000 12000

1330-20-7 Total Xylenes 270000 N 7100 710000 N 690000 210000
156-60-5 trans-1,2-Dichloroethene 69000 N 34 NA 180000 680
79-01-6 Trichloroethene 53 C 2.8 71 C 710 57
75-69-4 Trichlorofluoromethane 390000 N 8000 1100000 N NA NA

108-05-4 Vinyl Acetate 430000 N 7800 990000 N 1100000 2300
75-01-4 Vinyl Chloride 79 C 0.67 280 C 1500 13

SVOCs (µg/kg)
91-57-6 2-Methylnaphthalene 56000 N(5) NA NA 3200000 16000
83-32-9 Acenaphthene 3700000 N 31000 NA 9500000 130000

208-96-8 Acenaphthylene 3700000 N(6) NA NA 1100000 18000
120-12-7 Anthracene 22000000 N 650000 NA 47000000 51000
56-55-3 Benzo(a)anthracene 620 C 160 NA 5000 19000
50-32-8 Benzo(a)pyrene 62 C 410 NA 500 8200

205-99-2 Benzo(b)fluoranthene 620 C 490 NA 5000 57000
191-24-2 Benzo(g,h,i)perylene 2300000 N(7) NA NA 50000 16000
207-08-9 Benzo(k)fluoranthene 6200 C 490 NA 50000 39000
117-81-7 Bis(2-ethylhexyl)phthalate 35000 C 180000 NA 300000 3600000
218-01-9 Chrysene 62000 C 160 7500000 C 500000 25000
84-74-2 di-n-Butyl Phthalate 6100000 N 250000 NA 18000000 5000000
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U.S. EPA U.S. EPA Soil Screening Levels(2) IDEM(3)

CAS Chemical Region 9 PRG(1) Soil to Soil to Soil to
Number Residential Groundwater Air Residential Groundwater

SVOCs (µg/kg) (Continued)
53-70-3 Dibenzo(a,h)anthracene 62 C 1500 NA 500 18000

122-39-4 Diphenylamine 1500000 N 5000 NA NA NA
132-64-9 Dibenzofuran 150000 N 2400 NA 370000 4900
206-44-0 Fluoranthene 2300000 N 310000 NA 6300000 880000
86-73-7 Fluorene 2700000 N 41000 NA 6300000 170000

193-39-5 Indeno(1,2,3-cd)pyrene 620 C 1400 NA 5000 3100
120-58-1 Isosafrole NA NA NA NA NA
91-20-3 Naphthalene 56000 N 3100 170000 N 3200000 700
85-01-8 Phenanthrene 2300000 N(7) NA NA 470000 13000

129-00-0 Pyrene 2300000 N 230000 NA 4700000 570000
94-59-7 Safrole NA NA NA NA NA

Energetics (µg/kg)
606-20-2 2,6-Dinitrotoluene 61 N 0.042 NA 6.3 (8) 290 (8)

121-82-4 RDX 4.4 C NA NA NA NA
2691-41-0 HMX 3100 N NA NA NA NA

Herbicides (µg/kg)
70-30-4 Hexachlorophene 18000 N 570000 NA NA NA
87-86-5 Pentachlorophenol 3000 C 1.4 NA 20000 28

Inorganics (mg/kg)
7429-90-5 Aluminum 76000 N 8.3 6860000 N NA NA
7440-36-0 Antimony 31 N 0.27 NA 140 5.4
7440-38-2 Arsenic 0.39 C 0.29 745 C 3.9 29
7440-39-3 Barium 5400 N 82 686000 N 23000 1600
7440-41-7 Beryllium 150 N 3.2 1330 C 680 63
7440-43-9 Cadmium 37 N 0.38 1780 C 12 7.5
7440-70-2 Calcium NA NA NA NA NA
7440-47-3 Chromium 210 C(9) 2.1 267 C 430 (10) NA
7440-48-4 Cobalt 1400 N(11) 0.17 1140 C NA NA
7440-50-8 Copper 3100 N 560 NA 13000 920
7439-89-6 Iron 23000 N NA NA NA NA
7439-92-1 Lead 400 NA NA 400 81
7439-93-2 Lithium 1600 N NA NA NA NA
7439-95-4 Magnesium NA NA NA NA NA
7439-96-5 Manganese 1800 N 110 68600 N NA NA7439 96 5 Manganese 1800 N 110 68600 N NA NA
7439-97-6 Mercury 23 N 0.1 2.9 sat 100 2.1
7440-02-0 Nickel 1600 N 14 NA 6900 NA
7440-09-7 Potassium NA NA NA NA NA
7782-49-2 Selenium 390 N 0.26 NA 1700 5.2
7440-22-4 Silver 390 N 1.6 NA 1700 31
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U.S. EPA U.S. EPA Soil Screening Levels(2) IDEM(3)

CAS Chemical Region 9 PRG(1) Soil to Soil to Soil to
Number Residential Groundwater Air Residential Groundwater

Inorganics (mg/kg) (Continued)
7440-23-5 Sodium NA NA NA NA NA
7440-24-6 Strontium 47000 N 770 NA NA NA
7440-28-0 Thallium 5.2 N 0.056 NA 24 2.8
7440-31-5 Tin 47000 N NA NA NA NA
7440-32-6 Titanium 310000 N(12) NA NA NA NA
7440-62-2 Vanadium 78 N 260 NA NA NA
7440-66-6 Zinc 23000 N 680 NA 100000 14000

Notes:
1 - U.S. EPA Region 9 Preliminary Remediation Goal Table, October, 2004, Updated December 28, 2004.  (Cancer benchmark value = 1E-06, HI = 1.0)
2 - U.S. EPA Soil Screening Levels. EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm (Soil to air SSLs for noncarcinogens are divided by 10).
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 1.
3 - Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004).
4 - Value is derived by multiplying criteria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor.
5 - The value for naphthalene is used as a surrogate for 2-methylnaphthalene.
6 - The value for acenaphthene was used as a surrogate for acenaphthylene.
7 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
8 - Value is for dinitrotoluene mixtures.
9 - The RBC for residential land use for total chromium is presented.
10 - Value is for hexavalent chromium.
11 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented.
12 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG.
       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
N - Non-carcinogenic.
C - Carcinogenic.
IDEM - Indiana Department of Environmental Management.
µg/kg - microgram per kilogram.
mg/kg - milligram per kilogram.
NA - No criteria available.
PRG - Preliminary Remediation Goal.
sat - Saturation concentration.
SVOC - Semi-volatile organic compound.
U.S. EPA - United States Environmental Protection Agency.
VOC - Volatile organic compound.
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U.S. EPA Region 9 U.S. EPA IDEM
CAS Chemical PRG(1) MCL(2) Groundwater

Number Tap Water Residential(3)

Volatile Organic Compounds (µg/L)
79-34-5 1,1,2,2-Tetrachloroethane 0.055 C NA 0.9
79-00-5 1,1,2-Trichloroethane 0.2 C 5 3.2
75-35-4 1,1-Dichloroethene 340 N 7 430
96-18-4 1,2,3-Trichloropropane 0.0056 C NA NA
107-06-2 1,2-Dichloroethane 0.12 C 5 2
591-78-6 2-Hexanone NA NA NA
108-10-1 4-Methyl-2-Pentanone 2000 N NA 2200
67-64-1 Acetone 5500 N NA 950
71-43-2 Benzene 0.35 C 5 5.2
75-27-4 Bromodichloromethane 0.18 C 80 2.9
75-15-0 Carbon Disulfide 1000 N NA 1300
56-23-5 Carbon Tetrachloride 0.17 C 5 2.6
67-66-3 Chloroform 0.17 C 80 0.84
156-59-2 cis-1,2-Dichloroethene 61 N 70 77
74-84-0 Ethane NA NA NA
74-85-1 Ethene NA NA NA
100-41-4 Ethylbenzene 1300 N 700 1600
74-82-8 Methane NA NA NA
75-09-2 Methylene Chloride 4.3 C 5 63
107-12-0 Propionitrile NA NA NA
127-18-4 Tetrachloroethene 0.1 C 5 8.8
108-88-3 Toluene 720 N 1000 930
1330-20-7 Total Xylenes 210 N 10000 270
156-60-5 Trans-1,2-Dichloroethene 120 N 100 150
79-01-6 Trichloroethene 0.028 C 5 0.45
75-01-4 Vinyl Chloride 0.02 C 2 0.5375-01-4 Vinyl Chloride 0.02 C 2 0.53

Semivolatile Organic Compounds (µg/L)
91-57-6 2-Methylnaphthalene 6.2 N(4) NA 150
83-32-9 Acenaphthene 370 N NA 460
120-12-7 Anthracene 1800 N NA 2300
56-55-3 Benzo(a)anthracene NA NA NA
205-99-2 Benzo(b)fluoranthene 0.092 C NA 1.2
117-81-7 Bis(2-ethylhexyl)phthalate 4.8 C 6 61
218-01-9 Chrysene 9.2 C NA 120
84-66-2 Diethyl Phthalate 29000 N NA 29000
206-44-0 Fluoranthene 1500 N NA 1500
86-73-7 Fluorene 240 N NA 310
91-20-3 Naphthalene 6.2 N NA 8.3
85-01-8 Phenanthrene 180 N(5) NA 23
129-00-0 Pyrene 180 N NA 1100
110-86-1 Pyridine 36 N NA NA
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U.S. EPA Region 9 U.S. EPA IDEM
CAS Chemical PRG(1) MCL(2) Groundwater

Number Tap Water Residential(3)

Energetics (µg/L)
99-35-4 1,3,5-Trinitrobenzene 1100 N NA NA
118-96-7 2,4,6-Trinitrotoluene 18 N(6) NA NA
6629-29-4 2,4-Diamino-6-Nitrotoluene NA NA NA
121-14-2 2,4-Dinitrotoluene 7.3 N(7) NA NA

35572-78-2 2-Amino-4,6-Dinitrotoluene 7.3 N(7) NA NA
88-72-2 2-Nitrotoluene 0.049 C NA NA
99-08-1 3-Nitrotoluene 120 N NA NA

19406-51-0 4-Amino-2,6-Dinitrotoluene 7.3 N(7) NA NA
DNX NA NA NA

2691-41-0 HMX 1800 N NA NA
MNX NA NA NA

121-82-4 RDX 0.61 C NA NA
Herbicides (µg/L)

70-30-4 Hexachlorophene 11 N NA NA
87-86-5 Pentachlorophenol 0.56 C 1 7.1

Metals (µg/L)
7429-90-5 Aluminum 36000 N NA NA
7440-36-0 Antimony 15 N 6 15
7440-38-2 Arsenic 0.045 C 10 0.57
7440-39-3 Barium 2600 N 2000 2600
7440-41-7 Beryllium 73 N 4 73
7440-43-9 Cadmium 18 N 5 18
7440-70-2 Calcium NA NA NA
7440-47-3 Chromium 110 N(8) 100 110(8)

7440-48-4 Cobalt 730 N NA NA
(9)7440-50-8 Copper 1500 N 1300(9) 1400

7439-89-6 Iron 11000 N NA NA
7439-92-1 Lead NA 15(9) 15
7439-93-2 Lithium 730 N NA NA
7439-95-4 Magnesium NA NA NA
7439-96-5 Manganese 880 N NA NA
7439-97-6 Mercury 11 N 2 11
7440-02-0 Nickel 730 N NA NA
7440-09-7 Potassium NA NA NA
7782-49-2 Selenium 180 N 50 180
7440-23-5 Sodium NA NA NA
7440-24-6 Strontium 22000 N NA NA
7440-28-0 Thallium 2.4 N 2 2.6
7440-31-5 Tin 22000 N NA NA
7440-32-6 Titanium 150000 N NA NA



TABLE 7-2

SCREENING CRITERIA USED IN SELECTION OF COPCS - GROUNDWATER/SURFACE WATER
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 3

U.S. EPA Region 9 U.S. EPA IDEM
CAS Chemical PRG(1) MCL(2) Groundwater

Number Tap Water Residential(3)

7440-62-2 Vanadium 36 N NA NA
7440-66-6 Zinc 11000 N NA 11000

Notes:
1 - U.S. EPA Region 9 Preliminary Remediation Goal Table, October, 2004, Updated December 28, 2004.
    (Cancer benchmark value = 1E-06, HI = 1.0).
2 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). 
3 -  Indiana Department of Environmental Management, Risk Integrated System of Closure (RISC) residential closure levels
     for groundwater (IDEM, January 2004).
4 - Value is for naphthalene.
5 - Value is for pyrene.
6 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic
     PRG is presented.
7 - Values are for aminodinitrotoluene.
8 - Values are for hexavalent chromium.
9 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented.

N - Noncarcinogenic.
C - Carcinogenic.
NA - Not criteria available.
SDWA - Safe Drinking Water Act
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 16 Dioxins/Furans
3268-87-9 1,2,3,4,6,7,8,9-OCDD 79.1 11500 ng/kg 16SS0330002 27/28 49.4 11500 NA 39000 C(8) NA NA No BSL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.62 J 20.1 ng/kg 16SS0130002 9/28 0.2 - 2.6 20.1 NA 39000 C(8) NA NA No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 1.1 J 151 ng/kg 16SS0060002 27/28 1.5 151 NA 390 C(8) NA NA No BSL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.33 J 8 ng/kg 16SS0130002 10/28 0.07 - 6.2 8 NA 390 C(8) NA NA No BSL
55673-89-7 1,2,3,4,7,8,9-HPCDF 1.8 J 1.8 J ng/kg 16SS0130002 1/28 0.08 - 1.2 1.8 NA 390 C(8) NA NA No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.2 J 1.5 J ng/kg 16SS0270002 6/28 0.1 - 0.82 1.5 NA 39 C(8) NA NA No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 0.17 J 0.98 J ng/kg 16SS0130002 9/28 0.05 - 0.44 0.98 NA 39 C(8) NA NA No BSL

C(8)

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

57653-85-7 1,2,3,6,7,8-HXCDD 0.27 J 2.5 J ng/kg 16SS0270002 8/28 0.09 - 0.92 2.5 NA 39 C(8) NA NA No BSL
57117-44-9 1,2,3,6,7,8-HXCDF 0.24 J 0.64 J ng/kg 16SS0130002 4/28 0.04 - 0.4 0.64 NA 39 C(8) NA NA No BSL
19408-74-3 1,2,3,7,8,9-HXCDD 0.47 J 4.7 J ng/kg 16SS0270002 14/28 0.1 - 1.1 4.7 NA 39 C(8) NA NA No BSL
72918-21-9 1,2,3,7,8,9-HXCDF 0.25 J 0.81 J ng/kg 16SS0160002 3/28 0.06 - 0.5 0.81 NA 39 C(8) NA NA No BSL
40321-76-4 1,2,3,7,8-PECDD 0.14 J 1.5 J ng/kg 16SS0320002 3/28 0.1 - 0.8 1.5 NA 3.9 C(8) NA NA No BSL
60851-34-5 2,3,4,6,7,8-HXCDF 0.12 J 0.75 J ng/kg 16SS0270002 5/28 0.05 - 0.4 0.75 NA 39 C(8) NA NA No BSL
51207-31-9 2,3,7,8-TCDF 0.51 J 0.75 J ng/kg 16SS0270002 2/28 0.05 - 0.4 0.75 NA 39 C(8) NA NA No BSL

2,3,7,8-TCDD TEQs 0.000079 3.30 ng/kg 16SS0270002 28/28 --- 3.30 NA 3.9 C NA NA No BSL
37871-00-4 TOTAL HPCDD 2.3 302 ng/kg 16SS0270002 27/28 3.3 302 NA NA NA NA No NTX
38998-75-3 TOTAL HPCDF 0.48 J 27.5 J ng/kg 16SS0130002 12/28 0.08 - 1.4 27.5 NA NA NA NA No NTX
34465-46-8 TOTAL HXCDD 1.6 45.9 ng/kg 16SS0270002 20/28 0.1 - 2 45.9 NA NA NA NA No NTX
55684-94-1 TOTAL HXCDF 0.17 11.7 J ng/kg 16SS0270002 15/28 0.05 - 0.51 11.7 NA NA NA NA No NTX
36088-22-9 TOTAL PECDD 0.34 4.4 J ng/kg 16SS0270002 5/28 0.1 - 0.8 4.4 NA NA NA NA No NTX
30402-15-4 TOTAL PECDF 1.3 J 7.6 J ng/kg 16SS0130002 8/28 0.07 - 0.87 7.6 NA NA NA NA No NTX
55722-27-5 TOTAL TCDF 0.26 13.3 J ng/kg 16SS0320002 6/28 0.05 - 7.9 13.3 NA NA NA NA No NTX

Volatile Organic Compounds
78-93-3 2-Butanone 1 1 J 5 J ug/kg 16SS0730102 5/65 0 888 - 1 3 5 NA 2200000 N 44000000 IDEM No BSL78-93-3 2-Butanone 1.1 J 5 J ug/kg 16SS0730102 5/65 0.888 - 1.3 5 NA 2200000 N 44000000 IDEM No BSL
591-78-6 2-Hexanone 3 J 3 J ug/kg 16SS0560102 1/69 0.888 - 1.3 3 NA NA NA NA No NTX
108-10-1 4-Methyl-2-Pentanone 1 J 1 J ug/kg 16SS0730102 1/69 0.888 - 1.3 1 NA 530000 N 12000000 IDEM No BSL
67-64-1 Acetone 1 J 71 J ug/kg 16SS0290002 18/67 0.93 - 13 71 NA 1400000 N 4800000 IDEM No BSL
75-15-0 Carbon Disulfide 2 J 3 ug/kg 16SS0720102 2/69 0.888 - 1.3 3 NA 36000 N 900000 IDEM No BSL
67-66-3 Chloroform 1 J 1 J ug/kg 16SS0990102 1/69 0.888 - 1.3 1 NA 220 C 910 IDEM No BSL
156-59-2 cis-1,2-Dichloroethene 1.1 J 73 ug/kg 16SS0660102 9/69 0.888 - 1.3 73 NA 4300 N 110000 IDEM No BSL
75-71-8 Dichlorodifluoromethane 1 J 20 J ug/kg 16SS0710102 15/69 0.893 - 1.3 20 NA 9400 N NA NA No BSL
75-09-2 Methylene Chloride 3 J 3 J ug/kg 16SS0710102 1/69 0.888 - 13 3 NA 9100 C 120000 IDEM No BSL
100-42-5 Styrene 1 J 1 J ug/kg 16SS0040002 1/69 0.888 - 1.3 1 NA 1700000 sat 11000000 IDEM No BSL

108-88-3 Toluene 1 J 1 J ug/kg 16SS0160002, 
16SS0730102 2/69 0.888 - 1.3 1 NA 520000 sat 1700000 IDEM No BSL

1330-20-7 Total Xylenes 3 3 ug/kg 16SS0730102 1/69 0.888 - 1.3 3 NA 27000 N 690000 IDEM No BSL

156-60-5 trans-1,2-Dichloroethene 1 J 2 J ug/kg 16SS0030002, 
16SS0390002 5/69 0.888 - 1.3 2 NA 6900 N 180000 IDEM No BSL

79-01-6 Trichloroethene 2 J 170 ug/kg 16SS0980102 17/69 0.893 - 1.3 170 NA 53 C 710 IDEM Yes ASL
75-69-4 Trichlorofluoromethane 1 3 ug/kg 7 Samples 33/69 0.893 - 1.3 3 NA 39000 N NA NA No BSL

108 05 4 Vi l A t t 1 J 1 J /k 16SS0190002, 2/69 0 888 1 3 1 NA 43000 N 1100000 IDEM N BSL108-05-4 Vinyl Acetate 1 J 1 J ug/kg 16SS0190002, 
16SS0350002 2/69 0.888 - 1.3 1 NA 43000 N 1100000 IDEM No BSL
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
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CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Semi-Volatile Organic Compounds
91-57-6 2-Methylnaphthalene 4 J 94 ug/kg 16SS0030002 2/39 3.4 - 4.3 94 NA 5600 N(9) 3200000 IDEM No BSL
83-32-9 Acenaphthene 5 J 1800 ug/kg 16SS0030002 2/39 3.5 - 4.3 1800 NA 370000 N 9500000 IDEM No BSL
208-96-8 Acenaphthylene 4 J 680 ug/kg 16SS0030002 3/39 3.5 - 4.3 680 NA 370000 N(10) 1100000 IDEM No BSL
120-12-7 Anthracene 5 J 3500 ug/kg 16SS0030002 4/39 3.5 - 4.3 3500 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 4 J 9600 ug/kg 16SS0030002 12/39 3.5 - 4.3 9600 NA 620 C 5000 IDEM Yes ASL
50-32-8 Benzo(a)pyrene 4 J 8400 ug/kg 16SS0030002 13/39 3.5 - 4.3 8400 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 4 J 9200 ug/kg 16SS0030002 16/39 3.5 - 4.2 9200 NA 620 C 5000 IDEM Yes ASL
191-24-2 Benzo(g,h,i)perylene 4 J 5100 ug/kg 16SS0030002 12/39 3.5 - 4.3 5100 NA 230000 N(11) 50000 IDEM No BSL191-24-2 Benzo(g,h,i)perylene 4 J 5100 ug/kg 16SS0030002 12/39 3.5 - 4.3 5100 NA 230000 N 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 4 J 5000 ug/kg 16SS0030002 11/39 3.5 - 4.3 5000 NA 6200 C 50000 IDEM No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 92 J 1200 ug/kg 16SS0040002 9/39 69 - 730 1200 NA 35000 C 300000 IDEM No BSL
218-01-9 Chrysene 4 J 11000 ug/kg 16SS0030002 15/39 3.5 - 4.3 11000 NA 62000 C 500000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 8 1600 ug/kg 16SS0030002 3/39 3.5 - 4.3 1600 NA 62 C 500 IDEM Yes ASL
132-64-9 Dibenzofuran 560 J 560 J ug/kg 16SS0030002 1/39 69 - 87 560 NA 15000 N 370000 IDEM No BSL
206-44-0 Fluoranthene 4 J 19000 ug/kg 16SS0030002 15/39 3.5 - 4.3 19000 NA 230000 N 6300000 IDEM No BSL
86-73-7 Fluorene 4 J 2300 ug/kg 16SS0030002 4/39 3.5 - 4.3 2300 NA 270000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 5 J 4400 ug/kg 16SS0030002 10/39 3.5 - 4.3 4400 NA 620 C 5000 IDEM Yes BSL
91-20-3 Naphthalene 4 J 180 ug/kg 16SS0030002 3/39 3.4 - 4.3 180 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 4 J 8700 ug/kg 16SS0030002 8/39 3.5 - 4.3 8700 NA 230000 N(11) 470000 IDEM No BSL
129-00-0 Pyrene 4 J 35000 ug/kg 16SS0030002 17/39 3.5 - 4.3 35000 NA 230000 N 4700000 IDEM No BSL
94-59-7 Safrole 340 J 15000 ug/kg 16SS0130002 5/39 69 - 150 15000 NA NA NA NA No NTX

Energetics
2691-41-0 HMX 0.34 J 0.34 J mg/kg 16SS0330002 1/39 0.25 0.34 NA 3100 N NA NA No BSL

Herbicides
70-30-4 Hexachlorophene 2.6 J 2.6 J ug/kg 16SS0030002 1/39 0.62 - 1.1 2.6 NA 1800 N NA NA No BSL
87-86-5 Pentachlorophenol 0.79 J 14 ug/kg 16SS0050002 4/39 0.46 - 0.58 14 NA 3000 C 20000 IDEM No BSL87-86-5 Pentachlorophenol 0.79 J 14 ug/kg 16SS0050002 4/39 0.46 - 0.58 14 NA 3000 C 20000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 1780 J 34200 J mg/kg 16SS0880002 48/49 3610 34200 5020 - 17400 7600 N NA NA Yes ASL
7440-36-0 Antimony 0.51 J 27.2 J mg/kg 16SS0140002 22/49 0.19 - 3.4 27.2 0.49 - 11.3 3.1 N 140 IDEM Yes ASL
7440-38-2 Arsenic 0.75 J 12.7 J mg/kg 16SS0880002 49/49 --- 12.7 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 11.9 J 303 J mg/kg 16SS0130002 49/49 --- 303 24.8 - 155 540 N 23000 IDEM No BSL
7440-41-7 Beryllium 0.23 J 1.4 J mg/kg 16SS0170002 23/49 0.06 - 1 1.4 0.3 - 0.82 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.19 J 2.8 J mg/kg 16SS0150002 17/49 0.13 - 1 2.8 0.05 - 3.6 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 212 J 246000 J mg/kg 16SS0030002 46/49 152 - 236 246000 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 4.3 J 38.2 J mg/kg 16SS0880002 49/49 --- 38.2 7.7 - 30.6 210 C(12) 430(13) IDEM No BSL
7440-48-4 Cobalt 0.87 J 25.9 J mg/kg 16SS0170002 49/49 --- 25.9 1.8 - 27.1 140 N(14) NA NA No BSL
7440-50-8 Copper 2.4 J 413 J mg/kg 16SS0150002 49/49 --- 413 3.5 - 23.8 310 N 13000 IDEM Yes ASL
7439-89-6 Iron 2170 J 43000 J mg/kg 16SS0200002 49/49 --- 43000 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 3.5 J 1240 J mg/kg 16SS0140002 48/49 14.8 1240 6.4 - 21.5 400 400 IDEM Yes ASL
7439-93-2 Lithium 0.81 J 21.5 J mg/kg 16SS0170002 37/39 4.3 - 5.6 21.5 7.8 - 46.6 160 N NA NA No BSL
7439-95-4 Magnesium 105 J 62500 J mg/kg 16SS0030002 49/49 --- 62500 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 3.8 J 1040 J mg/kg 16SS0130002 49/49 --- 1040 23.2 - 3040 180 N NA NA Yes ASL
7439-97-6 Mercury 0 015 J 0 22 J mg/kg 16SS0050002 34/49 0 002 - 0 021 0 22 0 04 - 0 14 2 3 N 100 IDEM No BSL7439-97-6 Mercury 0.015 J 0.22 J mg/kg 16SS0050002 34/49 0.002 - 0.021 0.22 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 0.71 J 41.3 J mg/kg 16SS0170002 49/49 --- 41.3 4.6 - 23.7 160 N 6900 IDEM No BSL
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 
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EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

7440-09-7 Potassium 206 J 2980 J mg/kg 16SS0880002 49/49 --- 2980 280 - 1650 NA NA NA No NUT
7782-49-2 Selenium 0.16 J 0.31 J mg/kg 16SS0320002 2/49 0.03 - 0.82 0.31 0.28 - 0.88 39 N 1700 IDEM No BSL
7440-22-4 Silver 0.28 J 0.28 J mg/kg 16SS0330002 1/49 0.02 - 0.26 0.28 0.04 - 0.11 39 N 1700 IDEM No BSL
7440-23-5 Sodium 162 J 496 J mg/kg 16SS0030002 4/49 12.7 - 84.9 496 3.7 - 205 NA NA NA No NUT
7440-24-6 Strontium 4.5 J 252 J mg/kg 16SS0030002 39/39 --- 252 4.2 - 63.2 4700 N NA NA No BSL
7440-28-0 Thallium 0.16 J 0.32 J mg/kg 16SS0110002 2/49 0.03 - 0.5 0.32 0.05 - 0.31 0.52 N 24 IDEM No BSL
7440-31-5 Tin 0.25 J 12.3 J mg/kg 16SS0080002 8/49 0.32 - 2.4 12.3 NA 4700 N NA NA No BSL
7440-32-6 Titanium 7.5 J 348 J mg/kg 16SS0110002 44/44 --- 348 4.1 - 11.7 31000 N(15) NA NA No BSL
7440-62-2 Vanadium 3.6 J 65.2 J mg/kg 16SS0880002 49/49 --- 65.2 14.1 - 48.5 7.8 N NA NA Yes ASLg g
7440-66-6 Zinc 24 J 1840 J mg/kg 16SS0420002 36/49 5.2 - 2510 1840 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, Naval Surface Warfare Center Crane, Crane, Indiana, January, 2001. J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The non-carcinogenic 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 (IDEM, January 2004). ND = Not detected.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically PRG = Preliminary Remediation Goal
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. sat = Soil Saturation Limit
8 - Value is derived by multiplying criteria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor. TEQs = Toxicity Equivalent Concentration
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene. ng/kg = nanograms per kilogram
10 - The value for acenaphthene was used as a surrogate for acenaphthylene. µg/kg = microgram per kilogram
11 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. mg/kg = milligram per kilogram
12 - The PRG for residential land use for total chromium is presented.
13 - Value is for hexavalent chromium. Rationale Codes:
14 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth non-carcinogenic PRG is presented. For selection as a COPC:
15 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG.   ASL = Above Screening Level and site background.
       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table.

For elimination as a COPC:
Associated Samples   BKG = Below Background
16SS0010002 16SS0150002 16SS0290002 16SS0450002 16SS0630102 16SS0770102   BSL = Below Screening Level
16SS0020002 16SS0160002 16SS0300002 16SS0460002 16SS0640102 16SS0780102   NTX = No Toxicity Data
16SS0030002 16SS0170002 16SS0310002 16SS0510102 16SS0650102 16SS0850002   NUT = Essential Nutrient
16SS0040002 16SS0180002 16SS0320002 16SS0520102 16SS0660102 16SS0860002
16SS0050002 16SS0190002 16SS0330002 16SS0530102 16SS0670102 16SS0870002
16SS0060002 16SS0200002 16SS0340002 16SS0540102 16SS0680102 16SS0880002
16SS0070002 16SS0210002 16SS0350002 16SS0550102 16SS0690102 16SS0890002
16SS0080002 16SS0220002 16SS0360002 16SS0560102 16SS0700102 16SS0980102
16SS0090002 16SS0230002 16SS0370002 16SS0570102 16SS0710102 16SS0990102
16SS0100002 16SS0240002 16SS0380002 16SS0580102 16SS0720102
16SS0110002 16SS0250002 16SS0390002 16SS0590102 16SS0730102
16SS0120002 16SS0260002 16SS0420002 16SS0600102 16SS0740102
16SS0130002 16SS0270002 16SS0430002 16SS0610102 16SS075010216SS0130002 16SS0270002 16SS0430002 16SS0610102 16SS0750102
16SS0140002 16SS0280002 16SS0440002 16SS0620102 16SS0760102
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

SWMU 16 Dioxins/Furans
3268-87-9 1,2,3,4,6,7,8,9-OCDD 49.4 11500 ng/kg 16SS0330002 26/28 89.4 - 815 11500 NA 430000 C(8) 2800 NA Yes ASL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.62 J 20.1 ng/kg 16SS0130002 9/28 0.2 - 2.6 20.1 NA 430000 C(8) 2800 NA No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 1.1 J 151 ng/kg 16SS0060002 27/28 1.5 151 NA 4300 C(8) 28 NA Yes ASL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.33 J 8 ng/kg 16SS0130002 10/28 0.07 - 6.2 8 NA 4300 C(8) 28 NA No BSL
55673-89-7 1,2,3,4,7,8,9-HPCDF 1.8 J 1.8 J ng/kg 16SS0130002 1/28 0.08 - 1.2 1.8 NA 4300 C(8) 28 NA No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.2 J 1.5 J ng/kg 16SS0270002 6/28 0.1 - 0.82 1.5 NA 430 C(8) 2.8 NA No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 0.17 J 0.98 J ng/kg 16SS0130002 9/28 0.05 - 0.44 0.98 NA 430 C(8) 2.8 NA No BSL
57653 85 7 1 2 3 6 7 8 HXCDD 0 27 J 2 5 J ng/kg 16SS0270002 8/28 0 09 0 92 2 5 NA 430 C(8) 2 8 NA No BSL

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(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 of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

57653-85-7 1,2,3,6,7,8-HXCDD 0.27 J 2.5 J ng/kg 16SS0270002 8/28 0.09 - 0.92 2.5 NA 430 C(8) 2.8 NA No BSL
57117-44-9 1,2,3,6,7,8-HXCDF 0.24 J 0.64 J ng/kg 16SS0130002 4/28 0.04 - 0.4 0.64 NA 430 C(8) 2.8 NA No BSL
19408-74-3 1,2,3,7,8,9-HXCDD 0.47 J 4.7 J ng/kg 16SS0270002 14/28 0.1 - 1.1 4.7 NA 430 C(8) 2.8 NA Yes ASL
72918-21-9 1,2,3,7,8,9-HXCDF 0.25 J 0.81 J ng/kg 16SS0160002 3/28 0.06 - 0.5 0.81 NA 430 C(8) 2.8 NA No BSL
40321-76-4 1,2,3,7,8-PECDD 0.14 J 1.5 J ng/kg 16SS0320002 3/28 0.1 - 0.8 1.5 NA 43 C(8) 0.28 NA Yes ASL
60851-34-5 2,3,4,6,7,8-HXCDF 0.12 J 0.75 J ng/kg 16SS0270002 5/28 0.05 - 0.4 0.75 NA 430 C(8) 2.8 NA No BSL
51207-31-9 2,3,7,8-TCDF 0.51 J 0.75 J ng/kg 16SS0270002 2/28 0.05 - 0.4 0.75 NA 430 C(8) 2.8 NA No BSL

2,3,7,8-TCDD TEQs 0.000079 3.30 ng/kg 16SS0270002 28/28 --- 3.30 NA 43 C 0.28 NA Yes ASL
37871-00-4 TOTAL HPCDD 2.3 302 ng/kg 16SS0270002 27/28 3.3 302 NA NA NA NA No NTX
38998-75-3 TOTAL HPCDF 0.48 J 27.5 J ng/kg 16SS0130002 12/28 0.08 - 1.4 27.5 NA NA NA NA No NTX
34465-46-8 TOTAL HXCDD 1.6 45.9 ng/kg 16SS0270002 20/28 0.1 - 2 45.9 NA NA NA NA No NTX
55684-94-1 TOTAL HXCDF 0.17 11.7 J ng/kg 16SS0270002 15/28 0.05 - 0.51 11.7 NA NA NA NA No NTX
36088-22-9 TOTAL PECDD 0.34 4.4 J ng/kg 16SS0270002 5/28 0.1 - 0.8 4.4 NA NA NA NA No NTX
30402-15-4 TOTAL PECDF 1.3 J 7.6 J ng/kg 16SS0130002 8/28 0.07 - 0.87 7.6 NA NA NA NA No NTX
55722-27-5 TOTAL TCDF 0.26 13.3 J ng/kg 16SS0320002 6/28 0.05 - 7.9 13.3 NA NA NA NA No NTX

Volatile Organic Compounds
78-93-3 2-Butanone 1.1 J 5 J ug/kg 16SS0730102 5/65 0.888 - 1.3 5 NA 24000000 sat 4400 35000 No BSLg g
591-78-6 2-Hexanone 3 J 3 J ug/kg 16SS0560102 1/69 0.888 - 1.3 3 NA NA NA NA No NTX
108-10-1 4-Methyl-2-Pentanone 1 J 1 J ug/kg 16SS0730102 1/69 0.888 - 1.3 1 NA 2700000 sat 620 20000 No BSL
67-64-1 Acetone 1 J 71 J ug/kg 16SS0290002 18/67 0.93 - 13 71 NA NA 6600 3800 No BSL
75-15-0 Carbon Disulfide 2 J 3 ug/kg 16SS0720102 2/69 0.888 - 1.3 3 NA 720000 sat 1500 10000 No BSL
67-66-3 Chloroform 1 J 1 J ug/kg 16SS0990102 1/69 0.888 - 1.3 1 NA 280 C 29 470 No BSL
156-59-2 cis-1,2-Dichloroethene 1.1 J 73 ug/kg 16SS0660102 9/69 0.888 - 1.3 73 NA NA 20 400 Yes ASL
75-71-8 Dichlorodifluoromethane 1 J 20 J ug/kg 16SS0710102 15/69 0.893 - 1.3 20 NA 25000 N 28000 NA No BSL
75-09-2 Methylene Chloride 3 J 3 J ug/kg 16SS0710102 1/69 0.888 - 13 3 NA 13000 C 1.2 23 Yes ASL
100-42-5 Styrene 1 J 1 J ug/kg 16SS0040002 1/69 0.888 - 1.3 1 NA 1500000 sat 180 3500 No BSL

108-88-3 Toluene 1 J 1 J ug/kg 16SS0160002, 
16SS0730102 2/69 0.888 - 1.3 1 NA 650000 sat 590 12000 No BSL

1330-20-7 Total Xylenes 3 3 ug/kg 16SS0730102 1/69 0.888 - 1.3 3 NA 71000 N 7100 210000 No BSL

156-60-5 trans-1,2-Dichloroethene 1 J 2 J ug/kg 16SS0030002, 
16SS0390002 5/69 0.888 - 1.3 2 NA NA 34 680 No BSL

79-01-6 Trichloroethene 2 J 170 ug/kg 16SS0980102 17/69 0.893 - 1.3 170 NA 71 C 2.8 57 Yes ASL
75-69-4 Trichlorofluoromethane 1 3 ug/kg 7 Samples 33/69 0.893 - 1.3 3 NA 110000 N 8000 NA No BSL

108-05-4 Vinyl Acetate 1 J 1 J ug/kg 16SS0190002, 
16SS0350002 2/69 0.888 - 1.3 1 NA 99000 N 7800 2300 No BSL108 05 4 Vinyl Acetate 1 J 1 J ug/kg 16SS0350002 2/69 0.888  1.3 1 NA 99000 N 7800 2300 No BSL
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

U.S. EPA Generic 
SSL for Soil to 

Air(5)
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U.S. EPA Generic 
SSL for 
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Groundwater(5)

IDEM SSL for 
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Groundwater(6)

Exposure 
Point Units Sample of Maximum 

Concentration
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Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Semi-Volatile Organic Compounds
91-57-6 2-Methylnaphthalene 4 J 94 ug/kg 16SS0030002 2/39 3.4 - 4.3 94 NA NA NA 16000 No BSL
83-32-9 Acenaphthene 5 J 1800 ug/kg 16SS0030002 2/39 3.5 - 4.3 1800 NA NA 31000 130000 No BSL
208-96-8 Acenaphthylene 4 J 680 ug/kg 16SS0030002 3/39 3.5 - 4.3 680 NA NA NA 18000 No BSL
120-12-7 Anthracene 5 J 3500 ug/kg 16SS0030002 4/39 3.5 - 4.3 3500 NA NA 650000 51000 No BSL
56-55-3 Benzo(a)anthracene 4 J 9600 ug/kg 16SS0030002 12/39 3.5 - 4.3 9600 NA NA 160 19000 Yes ASL
50-32-8 Benzo(a)pyrene 4 J 8400 ug/kg 16SS0030002 13/39 3.5 - 4.3 8400 NA NA 410 8200 Yes ASL
205-99-2 Benzo(b)fluoranthene 4 J 9200 ug/kg 16SS0030002 16/39 3.5 - 4.2 9200 NA NA 490 57000 Yes ASL
191-24-2 Benzo(g,h,i)perylene 4 J 5100 ug/kg 16SS0030002 12/39 3.5 - 4.3 5100 NA NA NA 16000 No BSL
207 08 9 B (k)fl th 4 J 5000 /k 16SS0030002 11/39 3 5 4 3 5000 NA NA 490 39000 Y ASL207-08-9 Benzo(k)fluoranthene 4 J 5000 ug/kg 16SS0030002 11/39 3.5 - 4.3 5000 NA NA 490 39000 Yes ASL
117-81-7 Bis(2-ethylhexyl)phthalate 92 J 1200 ug/kg 16SS0040002 9/39 69 - 730 1200 NA NA 180000 3600000 No BSL
218-01-9 Chrysene 4 J 11000 ug/kg 16SS0030002 15/39 3.5 - 4.3 11000 NA 7500000 C 160 25000 Yes ASL
53-70-3 Dibenzo(a,h)anthracene 8 1600 ug/kg 16SS0030002 3/39 3.5 - 4.3 1600 NA NA 1500 18000 Yes ASL
132-64-9 Dibenzofuran 560 J 560 J ug/kg 16SS0030002 1/39 69 - 87 560 NA NA 2400 4900 No BSL
206-44-0 Fluoranthene 4 J 19000 ug/kg 16SS0030002 15/39 3.5 - 4.3 19000 NA NA 310000 880000 No BSL
86-73-7 Fluorene 4 J 2300 ug/kg 16SS0030002 4/39 3.5 - 4.3 2300 NA NA 41000 170000 No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 5 J 4400 ug/kg 16SS0030002 10/39 3.5 - 4.3 4400 NA NA 1400 3100 Yes ASL
91-20-3 Naphthalene 4 J 180 ug/kg 16SS0030002 3/39 3.4 - 4.3 180 NA 17000 N 3100 700 No BSL
85-01-8 Phenanthrene 4 J 8700 ug/kg 16SS0030002 8/39 3.5 - 4.3 8700 NA NA NA 13000 No BSL
129-00-0 Pyrene 4 J 35000 ug/kg 16SS0030002 17/39 3.5 - 4.3 35000 NA NA 230000 570000 No BSL
94-59-7 Safrole 340 J 15000 ug/kg 16SS0130002 5/39 69 - 150 15000 NA NA NA NA NA NTX

Energetics
2691-41-0 HMX 0.34 J 0.34 J ug/kg 16SS0330002 1/39 0.25 0.34 NA NA NA NA No NTX

Herbicides
70-30-4 Hexachlorophene 2.6 J 2.6 J ug/kg 16SS0030002 1/39 0.62 - 1.1 2.6 NA NA 570000 NA No BSL
87-86-5 Pentachlorophenol 0.79 J 14 ug/kg 16SS0050002 4/39 0.46 - 0.58 14 NA NA 1.4 28 Yes ASL

InorganicsInorganics
7429-90-5 Aluminum 1780 J 34200 J mg/kg 16SS0880002 48/49 3610 34200 5020 - 17400 686000 N 8.3 NA Yes ASL
7440-36-0 Antimony 0.51 J 27.2 J mg/kg 16SS0140002 22/49 0.19 - 3.4 27.2 0.49 - 11.3 NA 0.27 5.4 Yes ASL
7440-38-2 Arsenic 0.75 J 12.7 J mg/kg 16SS0880002 49/49 --- 12.7 1.1 - 10.2 745 C 0.29 29 Yes ASL
7440-39-3 Barium 11.9 J 303 J mg/kg 16SS0130002 49/49 --- 303 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.23 J 1.4 J mg/kg 16SS0170002 23/49 0.06 - 1 1.4 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-43-9 Cadmium 0.19 J 2.8 J mg/kg 16SS0150002 17/49 0.13 - 1 2.8 0.05 - 3.6 1780 C 0.38 7.5 Yes ASL
7440-70-2 Calcium 212 J 246000 J mg/kg 16SS0030002 46/49 152 - 236 246000 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium(8) 4.3 J 38.2 J mg/kg 16SS0880002 49/49 --- 38.2 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 0.87 J 25.9 J mg/kg 16SS0170002 49/49 --- 25.9 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 2.4 J 413 J mg/kg 16SS0150002 49/49 --- 413 3.5 - 23.8 NA 560 920 No BSL
7439-89-6 Iron 2170 J 43000 J mg/kg 16SS0200002 49/49 --- 43000 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 3.5 J 1240 J mg/kg 16SS0140002 48/49 14.8 1240 6.4 - 21.5 NA NA 81 Yes ASL
7439-93-2 Lithium 0.81 J 21.5 J mg/kg 16SS0170002 37/39 4.3 - 5.6 21.5 7.8 - 46.6 NA NA NA No NTX
7439-95-4 Magnesium 105 J 62500 J mg/kg 16SS0030002 49/49 --- 62500 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 3.8 J 1040 J mg/kg 16SS0130002 49/49 --- 1040 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.015 J 0.22 J mg/kg 16SS0050002 34/49 0.002 - 0.021 0.22 0.04 - 0.14 2.9 sat 0.1 2.1 Yes ASL
7440-02-0 Nickel 0.71 J 41.3 J mg/kg 16SS0170002 49/49 --- 41.3 4.6 - 23.7 NA 14 NA Yes ASL7440-02-0 Nickel 0.71 J 41.3 J mg/kg 16SS0170002 49/49 --- 41.3 4.6 - 23.7 NA 14 NA Yes ASL
7440-09-7 Potassium 206 J 2980 J mg/kg 16SS0880002 49/49 --- 2980 280 - 1650 NA NA NA No NUT
7782-49-2 Selenium 0.16 J 0.31 J mg/kg 16SS0320002 2/49 0.03 - 0.82 0.31 0.28 - 0.88 NA 0.26 5.2 Yes ASL
7440-22-4 Silver 0.28 J 0.28 J mg/kg 16SS0330002 1/49 0.02 - 0.26 0.28 0.04 - 0.11 NA 1.6 31 No BSL
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Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil
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7440-23-5 Sodium 162 J 496 J mg/kg 16SS0030002 4/49 12.7 - 84.9 496 3.7 - 205 NA NA NA No NUT
7440-24-6 Strontium 4.5 J 252 J mg/kg 16SS0030002 39/39 --- 252 4.2 - 63.2 NA 770 NA No BSL
7440-28-0 Thallium 0.16 J 0.32 J mg/kg 16SS0110002 2/49 0.03 - 0.5 0.32 0.05 - 0.31 NA 0.056 2.8 Yes ASL
7440-31-5 Tin 0.25 J 12.3 J mg/kg 16SS0080002 8/49 0.32 - 2.4 12.3 NA NA NA NA No NTX
7440-32-6 Titanium 7.5 J 348 J mg/kg 16SS0110002 44/44 --- 348 4.1 - 11.7 NA NA NA No NTX
7440-62-2 Vanadium 3.6 J 65.2 J mg/kg 16SS0880002 49/49 --- 65.2 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 24 J 1840 J mg/kg 16SS0420002 36/49 5.2 - 2510 1840 9.4 - 60.2 NA 680 14000 Yes ASL

Footnotes Definitions:
1 S l d d li t id d t t l h d t i i th i i d i t ti ARAR/TBC A li bl R l t d A i t R i t T B C id d1 - 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, January, 2001. J = Estimated value
5 - EPA Soil Screening Levels. 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 (IDEM, January 2004). ND = Not detected.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically SSL = Soil Screening Level
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. sat = Soil Saturation Limit
8 - Value is derived by multiplying criteria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor. ng/kg = nanogram per kilogram
9 - Value is for total chromium. µg/kg = microgram per kilogram

mg/kg = milligram per kilogram
Associated Samples
16SS0010002 16SS0160002 16SS0310002 16SS0520102 16SS0670102 16SS0880002 Rationale Codes:
16SS0020002 16SS0170002 16SS0320002 16SS0530102 16SS0680102 16SS0890002 For selection as a COPC:
16SS0030002 16SS0180002 16SS0330002 16SS0540102 16SS0690102 16SS0980102   ASL = Above Screening Level and site background.
16SS0040002 16SS0190002 16SS0340002 16SS0550102 16SS0700102 16SS0990102
16SS0050002 16SS0200002 16SS0350002 16SS0560102 16SS0710102 For elimination as a COPC:16SS0050002 16SS0200002 16SS0350002 16SS0560102 16SS0710102 For elimination as a COPC:
16SS0060002 16SS0210002 16SS0360002 16SS0570102 16SS0720102   BKG = Below Background
16SS0070002 16SS0220002 16SS0370002 16SS0580102 16SS0730102   BSL = Below Screening Level
16SS0080002 16SS0230002 16SS0380002 16SS0590102 16SS0740102   NUT = Essential Nutrient
16SS0090002 16SS0240002 16SS0390002 16SS0600102 16SS0750102   NTX = No Toxicity Data
16SS0100002 16SS0250002 16SS0420002 16SS0610102 16SS0760102
16SS0110002 16SS0260002 16SS0430002 16SS0620102 16SS0770102
16SS0120002 16SS0270002 16SS0440002 16SS0630102 16SS0780102
16SS0130002 16SS0280002 16SS0450002 16SS0640102 16SS0850002
16SS0140002 16SS0290002 16SS0460002 16SS0650102 16SS0860002
16SS0150002 16SS0300002 16SS0510102 16SS0660102 16SS0870002
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Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 16 Volatile Organic Compounds
79-00-5 1,1,2-Trichloroethane 4 8 J ug/kg 16SB0560206 2/79 0.814 - 1.48 8 NA 730 C 9400 IDEM No BSL
78-93-3 2-Butanone 1 J 2 J ug/kg 16SB0600206 3/70 0.814 - 1.48 2 NA 2200000 N 44000000 IDEM No BSL
67-64-1 Acetone 3 J 72 J ug/kg 16SB0650206 11/78 0.869 - 24 72 NA 1400000 N 4800000 IDEM No BSL
74-83-9 Bromomethane 4 J 4 J ug/kg 16SB0560206 1/79 0.814 - 1.48 4 NA 390 N 9900 IDEM No BSL
75-15-0 Carbon Disulfide 2 J 2 J ug/kg 16SB0650206 1/78 0.814 - 1.48 2 NA 36000 N 900000 IDEM No BSL
67-66-3 Chloroform 1.1 J 15 ug/kg 16SB0950607 9/79 0.814 - 1.48 15 NA 220 C 910 IDEM No BSL
156-59-2 cis-1,2-Dichloroethene 1 J 200 ug/kg 16SB0390203 19/78 0.814 - 1.48 200 NA 4300 N 110000 IDEM No BSL
75-71-8 Dichlorodifluoromethane 1 J 170 ug/kg 16SB0470405 49/78 0.929 - 1.45 170 NA 9400 N NA NA No BSL

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

g g
108-88-3 Toluene 1 J 1 J ug/kg 16SB0980607 1/78 0.814 - 1.48 1 NA 520000 sat 1700000 IDEM No BSL

1330-20-7 Total Xylenes 1 J 2 J ug/kg
16SB0470405, 
16SB0480203, 
16SB0490405

4/78 0.869 - 1.48 2 NA 27000 N 690000 IDEM No BSL

156-60-5 trans-1,2-Dichloroethene 1 J 12 ug/kg 16SB0390203 5/78 0.814 - 1.48 12 NA 6900 N 180000 IDEM No BSL
79-01-6 Trichloroethene 1 J 9000 ug/kg 16SB0950406 50/79 0.92 - 1.35 9000 NA 53 C 710 IDEM Yes ASL
75-69-4 Trichlorofluoromethane 1 J 2 J ug/kg 11 Samples 15/78 0.814 - 1.45 2 NA 39000 N NA IDEM No BSL
75-01-4 Vinyl Chloride 6 12 ug/kg 16SB0650206 2/79 0.814 - 1.48 12 NA 79 C 1500 IDEM No BSL

Semi-Volatile Organic Compounds
91-57-6 2-Methylnaphthalene 4 J 4 J ug/kg 16SB0410507 1/27 3.5 - 4.1 4 NA 5600 N(8) 3200000 IDEM No BSL
56-55-3 Benzo(a)anthracene 4 J 7 J ug/kg 16SB0340203 2/27 3.5 - 4.1 7 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 6 J 10 ug/kg 16SB0340203 2/27 3.5 - 4.1 10 NA 62 C 500 IDEM No BSL
205-99-2 Benzo(b)fluoranthene 8 J 16 J ug/kg 16SB0340203 2/27 3.5 - 4.1 16 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 6 J 6 J ug/kg 16SB0340203 1/27 3.5 - 4.1 6 NA 230000 N(10) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 6 J 13 ug/kg 16SB0340203 2/27 3.5 - 4.1 13 NA 6200 C 50000 IDEM No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 86 J 1400 ug/kg 16SB0410507 3/27 70 - 1000 1400 NA 35000 C 300000 IDEM No BSL
218-01-9 Chrysene 6 J 10 ug/kg 16SB0340203 3/27 3.5 - 4.1 10 NA 62000 C 500000 IDEM No BSLy g g
206-44-0 Fluoranthene 6 J 9 ug/kg 16SB0340203 2/27 3.5 - 4.1 9 NA 230000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 6 J 6 J ug/kg 16SB0340203 1/27 3.5 - 4.1 6 NA 620 C 5000 IDEM No BSL
120-58-1 Isosafrole 150 J 150 J ug/kg 16SB0410507 1/27 70 - 83 150 NA NA NA NA No NTX
91-20-3 Naphthalene 5 J 6 J ug/kg 16SB0410507 2/27 3.5 - 4.1 6 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 6 J 6 J ug/kg 16SB0410507 1/27 3.5 - 4.1 6 NA 230000 N(10) 470000 IDEM No BSL
129-00-0 Pyrene 6 J 12 ug/kg 16SB0340203 3/27 3.5 - 4.1 12 NA 230000 N 4700000 IDEM No BSL
94-59-7 Safrole 480 67000 ug/kg 16SB0410507 2/27 70 - 83 67000 NA NA NA NA NA NTX

Herbicides
70-30-4 Hexachlorophene 0.96 J 0.96 J ug/kg 16SB0260204 1/27 0.68 - 1 0.96 NA 1800 N NA NA No BSL
87-86-5 Pentachlorophenol 1.6 J 1.6 J ug/kg 16SB0300203 1/27 0.47 - 0.56 1.6 NA 3000 C 20000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 1540 J 26700 J mg/kg 16SB0850204 32/32 --- 26700 5020 - 17400 7600 N NA NA Yes ASL
7440-36-0 Antimony 0.33 J 1.4 J mg/kg 16SB0870204 4/32 0.14 - 1.5 1.4 0.49 - 11.3 3.1 N 140 IDEM No BSL
7440-38-2 Arsenic 0.35 J 11.5 J mg/kg 16SB0890204 32/32 --- 11.5 1.1 - 10.2 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 9.1 J 119 J mg/kg 16SB0320204 32/32 --- 119 24.8 - 155 540 N 23000 IDEM No BSL
7440-41-7 Beryllium 0.2 J 2.4 J mg/kg 16SB0180203 12/32 0.17 - 0.81 2.4 0.3 - 0.82 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.19 J 0.74 J mg/kg 16SB0180203 7/32 0.09 - 0.37 0.74 0.05 - 3.6 3.7 N 12 IDEM No BSL7440 43 9 Cadmium 0.19 J 0.74 J mg/kg 16SB0180203 7/32 0.09  0.37 0.74 0.05  3.6 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 68.7 J 2150 J mg/kg 16SB0340203 29/32 35.6 - 380 2150 53.6 - 35300 NA NA NA No NUT
7440-47-3 Chromium 5.1 J 48.2 J mg/kg 16SB0890204 32/32 --- 48.2 7.7 - 30.6 210 C(11) 430(12) IDEM No BSL
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Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

7440-48-4 Cobalt 0.54 J 15.7 J mg/kg 16SB0170204 32/32 --- 15.7 1.8 - 27.1 140 N(13) NA NA No BSL
7440-50-8 Copper 3.6 J 34.8 J mg/kg 16SB0180203 32/32 --- 34.8 3.5 - 23.8 310 N 13000 IDEM No BSL
7439-89-6 Iron 3630 J 34500 J mg/kg 16SB0850204 32/32 --- 34500 7140 - 40800 2300 N NA NA Yes ASL
7439-92-1 Lead 3.4 J 71.1 J mg/kg 16SB0870204 31/32 7.9 71.1 6.4 - 21.5 400 400 IDEM No BSL
7439-93-2 Lithium 3.4 J 23.6 J mg/kg 16SB0170204 18/27 2 - 6.3 23.6 7.8 - 46.6 160 N NA NA No BSL
7439-95-4 Magnesium 279 J 2620 J mg/kg 16SB0410305 32/32 --- 2620 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 3.2 J 415 J mg/kg 16SB0390203 32/32 --- 415 23.2 - 3040 180 N NA NA Yes ASL
7439-97-6 Mercury 0.003 J 0.083 J mg/kg 16SB0860204 20/32 0.002 - 0.012 0.083 0.04 - 0.14 2.3 N 100 IDEM No BSL
7440-02-0 Nickel 2 J 35.6 J mg/kg 16SB0170204 32/32 --- 35.6 4.6 - 23.7 160 N 6900 IDEM No BSLg g
7440-09-7 Potassium 225 J 2980 J mg/kg 16SB0890204 32/32 --- 2980 280 - 1650 NA NA NA No NUT
7782-49-2 Selenium 0.22 J 0.63 J mg/kg 16SB0180203 2/32 0.02 - 0.62 0.63 0.28 - 0.88 39 N 1700 IDEM No BSL
7440-22-4 Silver 0.42 J 0.42 J mg/kg 16SB0340203 1/32 0.02 - 0.22 0.42 0.04 - 0.11 39 N 1700 IDEM No BSL
7440-23-5 Sodium 50.5 J 50.5 J mg/kg 16SB0320204 1/32 13.9 - 75.8 50.5 3.7 - 205 NA NA NA No NUT
7440-24-6 Strontium 2.8 J 21.8 J mg/kg 16SB0130204 27/27 --- 21.8 4.2 - 63.2 4700 N NA NA No BSL
7440-31-5 Tin 0.31 J 1.3 J mg/kg 16SB0320204 5/32 0.22 - 0.71 1.3 NA - NA 4700 N NA NA No BSL
7440-32-6 Titanium 12.2 J 177 J mg/kg 16SB0410305 27/27 --- 177 4.1 - 11.7 31000 N(14) NA NA No BSL
7440-62-2 Vanadium 2.9 J 55.2 J mg/kg 16SB0890204 32/32 --- 55.2 14.1 - 48.5 7.8 N NA NA Yes ASL
7440-66-6 Zinc 10.2 J 130 mg/kg 16SB0870204 24/32 4.5 - 39.7 130 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, Naval Surface Warfare Center Crane, Crane, Indiana, January, 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 Availableg p ( g g) ( g , , p , ) pp
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). ND = Not detected.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically PRG = Preliminary Remediation Goal
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. sat = Soil Saturation Limit
8 - The value for naphthalene is used as a surrogate for 2-methylnaphthalene. µg/kg = microgram per kilogram
9 - The value for acenaphthene is used as a surrogate for acenaphthylene. mg/kg = milligram per kilogram
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
11 - The PRG for residential land use for total chromium is presented. Rationale Codes:
12 - Value is for hexavalent chromium. For selection as a COPC: For elimination as a COPC:
13 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth non-carcinogenic PRG is presented.   ASL = Above Screening Level and site background.   BKG = Below Background
14 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG.   BSL = Below Screening Level
       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table.   NUT = Essential Nutrient

  NTX = No Toxicity Data
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -DIRECT CONTACT WITH SUBSURFACE SOIL
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Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

Associated Samples
16SB0010406 16SB0290203 16SB0500103 16SB0600609 16SB0680206 16SB0770610 16SB0930608
16SB0020406 16SB0300203 16SB0510204 16SB0610206 16SB0680609 16SB0780206 16SB0940708
16SB0110204 16SB0320204 16SB0520205 16SB0610607 16SB0690206 16SB0780609 16SB0950406
16SB0120204 16SB0330204 16SB0530205 16SB0620206 16SB0690607 16SB0850204 16SB0950607
16SB0130204 16SB0340203 16SB0540205 16SB0620607 16SB0700206 16SB0860204 16SB0960406
16SB0170204 16SB0360203 16SB0550206 16SB0630206 16SB0700607 16SB0870204 16SB0960608
16SB0180203 16SB0380203 16SB0550607 16SB0630608 16SB0710206 16SB0880204 16SB0970406
16SB0190203 16SB0390203 16SB0560206 16SB0640206 16SB0720206 16SB0890204 16SB0970607
16SB0220203 16SB0400506 16SB0560608 16SB0640608 16SB0720607 16SB0900406 16SB0980206
16SB0230203 16SB0400608 16SB0570206 16SB0650206 16SB0730204 16SB0900608 16SB0980607
16SB0240203 16SB0410305 16SB0580206 16SB0650608 16SB0740206 16SB0910406 16SB0990206
16SB0250203 16SB0410507 16SB0580607 16SB0660206 16SB0750203 16SB0910609 16SB0990608
16SB0260204 16SB0470405 16SB0590206 16SB0660608 16SB0760206 16SB0920406
16SB0270203 16SB0480203 16SB0590608 16SB0670206 16SB0760607 16SB0920608
16SB0280203 16SB0490405 16SB0600206 16SB0670609 16SB0770206 16SB0930406
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

SWMU 16 Volatile Organic Compounds
79-00-5 1,1,2-Trichloroethane 4 8 J ug/kg 16SB0560206 2/79 0.814 - 1.48 8 NA 980 C 0.91 30 Yes ASL
78-93-3 2-Butanone 1 J 2 J ug/kg 16SB0600206 3/70 0.814 - 1.48 2 NA 24000000 sat 4400 35000 No BSL
67-64-1 Acetone 3 J 72 J ug/kg 16SB0650206 11/78 0.869 - 24 72 NA NA 6600 3800 No BSL
74-83-9 Bromomethane 4 J 4 J ug/kg 16SB0560206 1/79 0.814 - 1.48 4 NA 950 N 12 52 No BSL
75-15-0 Carbon Disulfide 2 J 2 J ug/kg 16SB0650206 1/78 0.814 - 1.48 2 NA 720000 sat 1500 10000 No BSL
67-66-3 Chloroform 1.1 J 15 ug/kg 16SB0950607 9/79 0.814 - 1.48 15 NA 280 C 29 470 No BSL
156-59-2 cis-1,2-Dichloroethene 1 J 200 ug/kg 16SB0390203 19/78 0.814 - 1.48 200 NA NA 20 400 Yes ASL
75-71-8 Dichlorodifluoromethane 1 J 170 ug/kg 16SB0470405 49/78 0.929 - 1.45 170 NA 25000 N 28000 NA No BSL
108 88 3 Toluene 1 J 1 J ug/kg 16SB0980607 1/78 0 814 1 48 1 NA 650000 sat 590 12000 No BSL

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(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 of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

108-88-3 Toluene 1 J 1 J ug/kg 16SB0980607 1/78 0.814 - 1.48 1 NA 650000 sat 590 12000 No BSL

1330-20-7 Total Xylenes 1 J 2 J ug/kg
16SB0470405, 
16SB0480203, 
16SB0490405

4/78 0.869 - 1.48 2 NA 71000 N 7100 210000 No BSL

156-60-5 trans-1,2-Dichloroethene 1 J 12 ug/kg 16SB0390203 5/78 0.814 - 1.48 12 NA NA 34 680 No BSL
79-01-6 Trichloroethene 1 J 9000 ug/kg 16SB0950406 50/79 0.92 - 1.35 9000 NA 71 C 2.8 57 Yes ASL
75-69-4 Trichlorofluoromethane 1 J 2 J ug/kg 11 Samples 15/78 0.814 - 1.45 2 NA 110000 N 8000 NA No BSL
75-01-4 Vinyl Chloride 6 12 ug/kg 16SB0650206 2/79 0.814 - 1.48 12 NA 280 C 0.67 13 Yes ASL

Semi-Volatile Organic Compounds
91-57-6 2-Methylnaphthalene 4 J 4 J ug/kg 16SB0410507 1/27 3.5 - 4.1 4 NA NA NA 16000 No BSL
56-55-3 Benzo(a)anthracene 4 J 7 J ug/kg 16SB0340203 2/27 3.5 - 4.1 7 NA NA 160 19000 No BSL
50-32-8 Benzo(a)pyrene 6 J 10 ug/kg 16SB0340203 2/27 3.5 - 4.1 10 NA NA 410 8200 No BSL
205-99-2 Benzo(b)fluoranthene 8 J 16 J ug/kg 16SB0340203 2/27 3.5 - 4.1 16 NA NA 490 57000 No BSL
191-24-2 Benzo(g,h,i)perylene 6 J 6 J ug/kg 16SB0340203 1/27 3.5 - 4.1 6 NA NA NA 16000 No BSL
207-08-9 Benzo(k)fluoranthene 6 J 13 ug/kg 16SB0340203 2/27 3.5 - 4.1 13 NA NA 490 39000 No BSL
117-81-7 Bis(2-ethylhexyl)phthalate 86 J 1400 ug/kg 16SB0410507 3/27 70 - 1000 1400 NA NA 180000 3600000 No BSL
218-01-9 Chrysene 6 J 10 ug/kg 16SB0340203 3/27 3.5 - 4.1 10 NA 7500000 C 160 25000 No BSL
206-44-0 Fluoranthene 6 J 9 ug/kg 16SB0340203 2/27 3.5 - 4.1 9 NA NA 310000 880000 No BSLg g
193-39-5 Indeno(1,2,3-cd)pyrene 6 J 6 J ug/kg 16SB0340203 1/27 3.5 - 4.1 6 NA NA 1400 3100 No BSL
120-58-1 Isosafrole 150 J 150 J ug/kg 16SB0410507 1/27 70 - 83 150 NA NA NA NA No NTX
91-20-3 Naphthalene 5 J 6 J ug/kg 16SB0410507 2/27 3.5 - 4.1 6 NA 17000 N 3100 700 No BSL
85-01-8 Phenanthrene 6 J 6 J ug/kg 16SB0410507 1/27 3.5 - 4.1 6 NA NA NA 13000 No BSL
129-00-0 Pyrene 6 J 12 ug/kg 16SB0340203 3/27 3.5 - 4.1 12 NA NA 230000 570000 No BSL
94-59-7 Safrole 480 67000 ug/kg 16SB0410507 2/27 70 - 83 67000 NA NA NA NA NA NTX

Herbicides
70-30-4 Hexachlorophene 0.96 J 0.96 J ug/kg 16SB0260204 1/27 0.68 - 1 0.96 NA NA 570000 NA No BSL
87-86-5 Pentachlorophenol 1.6 J 1.6 J ug/kg 16SB0300203 1/27 0.47 - 0.56 1.6 NA NA 1.4 28 Yes ASL

Inorganics
7429-90-5 Aluminum 1540 J 26700 J mg/kg 16SB0850204 32/32 --- 26700 5020 - 17400 686000 N 8.3 NA Yes ASL
7440-36-0 Antimony 0.33 J 1.4 J mg/kg 16SB0870204 4/32 0.14 - 1.5 1.4 0.49 - 11.3 NA 0.27 5.4 Yes ASL
7440-38-2 Arsenic 0.35 J 11.5 J mg/kg 16SB0890204 32/32 --- 11.5 1.1 - 10.2 745 C 0.29 29 Yes ASL
7440-39-3 Barium 9.1 J 119 J mg/kg 16SB0320204 32/32 --- 119 24.8 - 155 68600 N 82 1600 Yes ASL
7440-41-7 Beryllium 0.2 J 2.4 J mg/kg 16SB0180203 12/32 0.17 - 0.81 2.4 0.3 - 0.82 1330 C 3.2 63 No BSL
7440-43-9 Cadmium 0.19 J 0.74 J mg/kg 16SB0180203 7/32 0.09 - 0.37 0.74 0.05 - 3.6 1780 C 0.38 7.5 Yes ASL
7440-70-2 Calcium 68.7 J 2150 J mg/kg 16SB0340203 29/32 35.6 - 380 2150 53.6 - 35300 NA NA NA No NUT
7440 47 3 Chromium 5 1 J 48 2 J mg/kg 16SB0890204 32/32 48 2 7 7 30 6 267 C 2 1 NA Yes ASL7440-47-3 Chromium 5.1 J 48.2 J mg/kg 16SB0890204 32/32 --- 48.2 7.7 - 30.6 267 C 2.1 NA Yes ASL
7440-48-4 Cobalt 0.54 J 15.7 J mg/kg 16SB0170204 32/32 --- 15.7 1.8 - 27.1 1140 C 0.17 NA Yes ASL
7440-50-8 Copper 3.6 J 34.8 J mg/kg 16SB0180203 32/32 --- 34.8 3.5 - 23.8 NA 560 920 No BSL
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Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(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 of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

7439-89-6 Iron 3630 J 34500 J mg/kg 16SB0850204 32/32 --- 34500 7140 - 40800 NA NA NA No NTX
7439-92-1 Lead 3.4 J 71.1 J mg/kg 16SB0870204 31/32 7.9 71.1 6.4 - 21.5 NA NA 81 No BSL
7439-93-2 Lithium 3.4 J 23.6 J mg/kg 16SB0170204 18/27 2 - 6.3 23.6 7.8 - 46.6 NA NA NA No NTX
7439-95-4 Magnesium 279 J 2620 J mg/kg 16SB0410305 32/32 --- 2620 496 - 2870 NA NA NA No NUT
7439-96-5 Manganese 3.2 J 415 J mg/kg 16SB0390203 32/32 --- 415 23.2 - 3040 6860 N 110 NA Yes ASL
7439-97-6 Mercury 0.003 J 0.083 J mg/kg 16SB0860204 20/32 0.002 - 0.012 0.083 0.04 - 0.14 2.9 sat 0.1 2.1 No BSL
7440-02-0 Nickel 2 J 35.6 J mg/kg 16SB0170204 32/32 --- 35.6 4.6 - 23.7 NA 14 NA Yes ASL
7440-09-7 Potassium 225 J 2980 J mg/kg 16SB0890204 32/32 --- 2980 280 - 1650 NA NA NA No NUT
7782-49-2 Selenium 0.22 J 0.63 J mg/kg 16SB0180203 2/32 0.02 - 0.62 0.63 0.28 - 0.88 NA 0.26 5.2 Yes ASL
7440 22 4 Silver 0 42 J 0 42 J mg/kg 16SB0340203 1/32 0 02 0 22 0 42 0 04 0 11 NA 1 6 31 No BSL7440-22-4 Silver 0.42 J 0.42 J mg/kg 16SB0340203 1/32 0.02 - 0.22 0.42 0.04 - 0.11 NA 1.6 31 No BSL
7440-23-5 Sodium 50.5 J 50.5 J mg/kg 16SB0320204 1/32 13.9 - 75.8 50.5 3.7 - 205 NA NA NA No NUT
7440-24-6 Strontium 2.8 J 21.8 J mg/kg 16SB0130204 27/27 --- 21.8 4.2 - 63.2 NA 770 NA No BSL
7440-31-5 Tin 0.31 J 1.3 J mg/kg 16SB0320204 5/32 0.22 - 0.71 1.3 NA - NA NA NA NA No NTX
7440-32-6 Titanium 12.2 J 177 J mg/kg 16SB0410305 27/27 --- 177 4.1 - 11.7 NA NA NA No NTX
7440-62-2 Vanadium 2.9 J 55.2 J mg/kg 16SB0890204 32/32 --- 55.2 14.1 - 48.5 NA 260 NA No BSL
7440-66-6 Zinc 10.2 J 130 mg/kg 16SB0870204 24/32 4.5 - 39.7 130 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, Crane, Indiana, January, 2001. J = Estimated value
5 - EPA Soil Screening Levels. 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 (IDEM, January 2004). ND = Not detected.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically SSL = Soil Screening Level
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. sat = Soil Saturation Limitg y

µg/kg = microgram per kilogram
Associated Samples mg/kg = milligram per kilogram
16SB0010406 16SB0290203 16SB0500103 16SB0600609 16SB0680206 16SB0770610 16SB0930608
16SB0020406 16SB0300203 16SB0510204 16SB0610206 16SB0680609 16SB0780206 16SB0940708 Rationale Codes:
16SB0110204 16SB0320204 16SB0520205 16SB0610607 16SB0690206 16SB0780609 16SB0950406 For selection as a COPC:
16SB0120204 16SB0330204 16SB0530205 16SB0620206 16SB0690607 16SB0850204 16SB0950607   ASL = Above Screening Level and site background.
16SB0130204 16SB0340203 16SB0540205 16SB0620607 16SB0700206 16SB0860204 16SB0960406
16SB0170204 16SB0360203 16SB0550206 16SB0630206 16SB0700607 16SB0870204 16SB0960608 For elimination as a COPC:
16SB0180203 16SB0380203 16SB0550607 16SB0630608 16SB0710206 16SB0880204 16SB0970406   BKG = Below Background
16SB0190203 16SB0390203 16SB0560206 16SB0640206 16SB0720206 16SB0890204 16SB0970607   BSL = Below Screening Level
16SB0220203 16SB0400506 16SB0560608 16SB0640608 16SB0720607 16SB0900406 16SB0980206   NUT = Essential Nutrient
16SB0230203 16SB0400608 16SB0570206 16SB0650206 16SB0730204 16SB0900608 16SB0980607   NTX = No Toxicity Data
16SB0240203 16SB0410305 16SB0580206 16SB0650608 16SB0740206 16SB0910406 16SB0990206
16SB0250203 16SB0410507 16SB0580607 16SB0660206 16SB0750203 16SB0910609 16SB0990608
16SB0260204 16SB0470405 16SB0590206 16SB0660608 16SB0760206 16SB0920406
16SB0270203 16SB0480203 16SB0590608 16SB0670206 16SB0760607 16SB0920608
16SB0280203 16SB0490405 16SB0600206 16SB0670609 16SB0770206 16SB0930406
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - UPPER ZONE
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Upper Zone Volatile Organic Compounds
79-34-5 1,1,2,2-Tetrachloroethane 1.6 J 2.1 ug/L 16GWT0604 2/23 0.3 - 60 2.1 ND 0.055 C NA NA Yes ASL

0.9 IDEM
79-00-5 1,1,2-Trichloroethane 2.1 220 J ug/L 16GWT0603 7/23 0.3 - 60 220 ND 0.2 C 5 FED-MCL Yes ASL

5 IDEM
75-35-4 1,1-Dichloroethene 1.4 160 ug/L 16GWT0604 6/23 0.3 - 60 160 ND 34 N 7 FED-MCL Yes ASL

7 IDEM
96-18-4 1,2,3-Trichloropropane 0.6 J 0.6 J ug/L 16GWT0604 1/23 0.3 - 60 0.6 ND 0.0056 C NA NA Yes ASL

NA NA

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

107-06-2 1,2-Dichloroethane 0.6 J 2.3 ug/L 16GWT0604 2/23 0.3 - 60 2.3 ND 0.12 C 5 FED-MCL Yes ASL
5 IDEM

591-78-6 2-Hexanone 1.4 J 16 J ug/L 16GWT0603 2/23 0.5 - 100 16 ND NA NA NA No NTX
NA NA

108-10-1 4-Methyl-2-Pentanone 3.5 J 27 ug/L 16GWT0604 3/23 0.5 - 100 27 ND 200 N NA NA No BSL
2200 IDEM

67-64-1 Acetone 0.5 J 18 J ug/L 16GWT0603 3/17 0.5 - 100 18 ND 550 N NA NA No BSL
950 IDEM

71-43-2 Benzene 0.9 J 3.5 ug/L 16GWT0604 5/23 0.3 - 60 3.5 ND 0.35 C 5 FED-MCL Yes ASL
5 IDEM

75-27-4 Bromodichloromethane 0.8 J 0.8 J ug/L 16GWT0601 1/23 0.3 - 60 0.8 ND 0.18 C 80 FED-MCL Yes ASL
80 IDEM

75-15-0 Carbon Disulfide 0.8 J 4.3 ug/L 16GWT0603 3/23 0.3 - 60 4.3 ND 100 N NA NA No BSL
1300 IDEM

56-23-5 Carbon Tetrachloride 0.8 J 15 ug/L 16GW0301 4/23 0.3 - 60 15 ND 0.17 C 5 FED-MCL Yes ASL
5 IDEM

67-66-3 Chloroform 0.8 J 15 ug/L 16GWT0604 12/23 0.3 - 60 15 ND 0.17 C 80 FED-MCL Yes ASL
80 IDEM80 IDEM

156-59-2 cis-1,2-Dichloroethene 0.2 J 4200 ug/L 16GWT0603 16/23 0.3 4200 ND 6.1 N 70 FED-MCL Yes ASL
70 IDEM

74-84-0 Ethane 0.013 7.7 ug/L 16GWT0603 4/4 --- 7.7 0.062 NA NA NA No NTX
NA NA

74-85-1 Ethene 0.027 65 ug/L 16GWT0603 4/4 --- 65 0.018 NA NA NA No NTX
NA NA

100-41-4 Ethylbenzene 1.6 3.9 ug/L 16GWT0604 3/23 0.3 - 60 3.9 ND 130 N 700 FED-MCL No BSL
700 IDEM

74-82-8 Methane 0.032 280 ug/L 16GWT0603 4/4 --- 280 15 NA NA NA No NTX
NA NA

75-09-2 Methylene Chloride 59 J 59 J ug/L 16GWT1301 1/23 0.3 - 60 59 ND 4.3 C 5 FED-MCL Yes ASL
5 IDEM

127-18-4 Tetrachloroethene 1.4 160 ug/L 16GWT0603 5/23 0.3 - 60 160 ND 0.1 C 5 FED-MCL Yes ASL
5 IDEM

108-88-3 Toluene 2.8 310 J ug/L 16GWT0604 4/23 0.3 - 60 310 ND 72 N 1000 FED-MCL Yes ASL
1000 IDEM

1330 20 7 T t l X l 2 8 6 5 /L 16GWT0604 3/23 0 3 60 6 5 ND 21 N 10000 FED MCL N BSL1330-20-7 Total Xylenes 2.8 6.5 ug/L 16GWT0604 3/23 0.3 - 60 6.5 ND 21 N 10000 FED-MCL No BSL
10000 IDEM
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

156-60-5 Trans-1,2-Dichloroethene 1 22 ug/L 16GWT0603 6/23 0.3 - 60 22 ND 12 N 100 FED-MCL Yes ASL
100 IDEM

79-01-6 Trichloroethene 1.2 330000 ug/L 16GWT0604 23/23 --- 330000 ND 0.028 C 5 FED-MCL Yes ASL
5 IDEM

75-01-4 Vinyl Chloride 0.3 J 390 J ug/L 16GWT0604 7/23 0.3 - 60 390 ND 0.02 C 2 FED-MCL Yes ASL
2 IDEM

Semivolatile Organic Compounds
91-57-6 2-Methylnaphthalene 0.11 0.11 ug/L 16GWT0601 1/4 0.05 0.11 ND 0.62 N(8) NA NA No BSL

150 IDEM
83-32-9 Acenaphthene 0.07 J 0.07 J ug/L 16GWT0601 1/4 0.05 0.07 ND 37 N NA NA No BSL

460 IDEM
205-99-2 Benzo(b)fluoranthene 0.09 J 0.09 J ug/L 16GWT0601 1/4 0.05 0.09 ND 0.092 C NA NA No BSL

1.2 IDEM
218-01-9 Chrysene 0.1 J 0.1 J ug/L 16GWT0601 1/4 0.05 0.1 ND 9.2 C NA NA No BSL

1.6 IDEM
84-66-2 Diethyl Phthalate 1 J 1 J ug/L 16GWT0601 1/5 1 1 ND 2900 N NA NA No BSL

29000 IDEM
206-44-0 Fluoranthene 0.11 0.11 ug/L 16GWT0601 1/4 0.05 0.11 ND 150 N NA NA No BSL

210 IDEM
86-73-7 Fluorene 0.1 J 0.1 J ug/L 16GWT0601 1/4 0.05 0.1 ND 24 N NA NA No BSL

310 IDEM
85-01-8 Phenanthrene 0.54 0.54 ug/L 16GWT0601 1/4 0.05 0.54 ND 18 N(9) NA NA No BSL

23 IDEM
129-00-0 Pyrene 0.2 0.2 ug/L 16GWT0601 1/4 0.05 0.2 ND 18 N NA NA No BSL

140 IDEM
110-86-1 Pyridine 9 9 ug/L 16GWT0602 1/5 1 9 ND 3.6 N NA NA Yes ASLy g

NA NA
Energetics

99-35-4 1,3,5-Trinitrobenzene 1.8 1.8 ug/L 16GWT0604 1/21 0.242 - 0.55 1.8 ND 110 N NA NA No BSL
NA NA

118-96-7 2,4,6-Trinitrotoluene 4.8 4.8 ug/L 16GWT0604 1/21 0.242 - 0.55 4.8 ND 1.8 N(10) NA NA Yes ASL
NA NA

6629-29-4 2,4-Diamino-6-Nitrotoluene 0.27 J 0.27 J ug/L 16GWT0603 1/8 0.25 - 0.287 0.27 ND NA NA NA No NTX
NA NA

121-14-2 2,4-Dinitrotoluene 0.8 0.8 ug/L 16GWT0604 1/21 0.242 - 0.55 0.8 ND 7.3 N NA NA No BSL
NA NA

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.31 J 29 J ug/L 16GWT0604 7/21 0.26 - 0.55 29 ND 0.73 N(11) NA NA Yes ASL
NA NA

99-08-1 3-Nitrotoluene 1.5 J 2.1 J ug/L 16GWT1002 2/21 0.242 - 0.55 2.1 ND 12 N NA NA No BSL
NA NA

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.56 14 ug/L 16GWT0604 8/21 0.26 - 0.55 14 ND 0.73 N(11) NA NA Yes ASL
NA NA

TTNUS498 DNX 0.63 J 0.63 J ug/L 16GWT0402 1/8 0.25 - 0.287 0.63 ND NA NA NA No NTXTTNUS498 DNX 0.63 J 0.63 J ug/L 16GWT0402 1/8 0.25  0.287 0.63 ND NA NA NA No NTX
NA NA
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

2691-41-0 HMX 0.27 J 21 ug/L 16GWT0402 13/21 0.26 - 0.385 21 ND 180 N NA NA No BSL
NA NA

TTNUS232 MNX 0.5 J 4.1 ug/L 16GWT0402 4/8 0.25 - 0.275 4.1 ND NA NA NA No NTX
NA NA

121-82-4 RDX 0.79 200 ug/L 16GWT0402 18/21 0.26 - 0.275 200 ND 0.61 C NA NA Yes ASL
NA NA

Total Metals
7429-90-5 Aluminum 168 5810 J ug/L 16GWT1001 11/12 29.1 5810 85.6 3600 N NA NA Yes ASL

NA NA
7440-38-2 Arsenic 0.81 J 4.5 J ug/L 16GWT0601 4/12 0.1 - 1.9 4.5 0.66 J 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium 13.4 J 107 J ug/L 16GWT0201 12/12 --- 107 17.8 J - 21.6 J 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 Beryllium 1.9 J 1.9 J ug/L 16GWT1001 1/12 0.03 - 1.3 1.9 ND 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-70-2 Calcium 22600 J 101000 J ug/L 16GWT0603 12/12 --- 101000 97300 J - 212000 J NA NA NA No NUT

NA NA
7440-47-3 Chromium 0.68 J 5.5 J ug/L 16GWT1301 4/12 0.3 - 1.3 5.5 ND 11 N(12) 100 FED-MCL No BSL

100 IDEM(12)

7440-48-4 Cobalt 2 J 131 J ug/L 16GWT1001 12/12 --- 131 9.2 J - 18.7 J 73 N NA NA Yes ASL
NA NA

7440-50-8 Copper 0.82 J 12.4 J ug/L 16GWT1001 7/12 0.56 - 1.2 12.4 0.87 J 150 N 1300 FED-MCL No BSL
1300 IDEM

7439-89-6 Iron 171 J 50200 J ug/L 16GWT1001 12/12 --- 50200 287 J - 13700 J 1100 N NA NA Yes ASL
NA NA

7439-92-1 Lead 2.6 J 6.6 J ug/L 16GWT1001 3/12 0.12 - 0.55 6.6 ND NA 15 FED-MCL(13) No BSL7439 92 1 Lead 2.6 J 6.6 J ug/L 16GWT1001 3/12 0.12  0.55 6.6 ND NA 15 FED MCL No BSL
15 IDEM(13)

7439-93-2 Lithium 8.5 J 33.2 J ug/L 16GW0301 3/4 0.72 33.2 32.7 J - 33.6 J 73 N NA NA No BSL
NA NA

7439-95-4 Magnesium 8270 J 78800 J ug/L 16GWT1001 12/12 --- 78800 6240 J - 35200 J NA NA NA No NUT
NA NA

7439-96-5 Manganese 353 J 24600 J ug/L 16GWT1001 12/12 --- 24600 864 J - 2440 J 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel 1.5 J 219 J ug/L 16GWT1001 12/12 --- 219 27 J - 36.7 J 73 N NA NA Yes ASL
NA NA

7440-09-7 Potassium 1360 J 11900 J ug/L 16GWT0601 12/12 --- 11900 738 J - 2640 J NA NA NA No NUT
NA NA

7782-49-2 Selenium 1.2 J 1.2 J ug/L 16GWT0601 1/12 0.04 - 1.4 1.2 ND 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 6770 J 149000 J ug/L 16GWT0603 12/12 --- 149000 17900 J - 20200 J NA NA NA No NUT
NA NA

7440-24-6 Strontium 186 J 387 J ug/L 16GWT0201 4/4 --- 387 88.4 J - 98.4 J 2200 N NA NA No BSL
NA NANA NA

7440-32-6 Titanium 1 J 35 J ug/L 16GWT0603 7/12 0.45 - 4.5 35 3 J - 3.8 J 15000 N NA NA No BSL
NA NA
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

7440-62-2 Vanadium 0.51 J 4.1 J ug/L 16GWT1301 4/12 0.05 - 0.36 4.1 ND 3.6 N NA NA Yes ASL
NA NA

7440-66-6 Zinc 6.2 J 443 J ug/L 16GWT1001 12/12 --- 443 15.8 J - 50 J 1100 N NA NA No BSL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum, Filtered 342 J 342 J ug/L 16GWT1301-F 1/1 --- 342 NA 3600 N NA NA No BSL

NA NA
7440-39-3 Barium, Filtered 56.6 J 56.6 J ug/L 16GWT1301-F 1/1 --- 56.6 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 Calcium, Filtered 38800 J 38800 J ug/L 16GWT1301-F 1/1 --- 38800 NA NA NA NA No NUT

NA NA
7440-48-4 Cobalt, Filtered 58.5 J 58.5 J ug/L 16GWT1301-F 1/1 --- 58.5 NA 73 N NA NA No BSL

NA NA
7440-50-8 Copper, Filtered 5.4 J 5.4 J ug/L 16GWT1301-F 1/1 --- 5.4 NA 150 N 1300 FED-MCL No BSL

1300 IDEM
7439-89-6 Iron, Filtered 5230 J 5230 J ug/L 16GWT1301-F 1/1 --- 5230 NA 1100 N NA NA Yes ASL

NA NA
7439-95-4 Magnesium, Filtered 11800 J 11800 J ug/L 16GWT1301-F 1/1 --- 11800 NA NA NA NA No NUT

NA NA
7439-96-5 Manganese, Filtered 3600 J 3600 J ug/L 16GWT1301-F 1/1 --- 3600 NA 88 N NA NA Yes ASL

NA NA
7440-02-0 Nickel, Filtered 193 J 193 J ug/L 16GWT1301-F 1/1 --- 193 NA 73 N NA NA Yes ASL

NA NA
7440-09-7 Potassium, Filtered 7280 J 7280 J ug/L 16GWT1301-F 1/1 --- 7280 NA NA NA NA No NUT

NA NA
7440-23-5 Sodium, Filtered 18500 J 18500 J ug/L 16GWT1301-F 1/1 --- 18500 NA NA NA NA No NUT

NA NANA NA
7440-66-6 Zinc, Filtered 244 J 244 J ug/L 16GWT1301-F 1/1 --- 244 NA 1100 N NA NA No BSL

11000 IDEM
Miscellaneous Parameters

Nitrite/Nitrate-N 0.03 0.7 mg/L 16GW0302 8/12 0.025 - 0.05 0.7 ND 1 1 FED-MCL No BSL
NA NA

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 - Upgradient samples are from location 16MW02. J = Estimated value
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient MCL = Maximum Contaminant Level
      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). N = Noncarcinogen
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). NA = Not Applicable/Not Available
      Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). ND = Not detected
7 - 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. PRG = Preliminary Remediation Goal

Ch i l l t d COPC i di t d b h d d h i l SDWA S f D i ki W t A t     Chemicals selected as COPCs are indicated by shaded chemical names. SDWA = Safe Drinking Water Act
8 - Value is for naphthalene. µg/L = microgram per liter
9 - Value is for pyrene. mg/L = milligram per liter
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

10 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth non-carcinogenic PRG is presented.
11 - Values are for aminodinitrotoluene. Rationale Codes:
12 - Values are for hexavalent chromium. For selection as a COPC:
13 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
16GW0301 16GWT0402 16GWT1301   BKG = Below Background
16GW0302 16GWT0403 16GWT1301-F   BSL = Below Screening Level
16GW0303 16GWT0601 16GWT1302   NUT = Essential Nutrient

16GWT0101 16GWT0602 16GWT1701   NTX = No Toxicity Data
16GWT0102 16GWT0603 16GWT1702
16GWT0103 16GWT0604 16GW0201
16GWT0201 16GWT0901 16GW0202
16GWT0202 16GWT0902 16GW0203
16GWT0203 16GWT1001 16GW0204
16GWT0401 16GWT1002
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Upper Zone Volatile Organic Compounds
79-34-5 1,1,2,2-Tetrachloroethane 1.6 J 2.1 ug/L 16GWT0604 2/23 0.3 - 60 2.1 ND 3 NA NA No BSL

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

g
79-00-5 1,1,2-Trichloroethane 2.1 220 J ug/L 16GWT0603 7/23 0.3 - 60 220 ND 5 NA NA Yes ASL
75-35-4 1,1-Dichloroethene 1.4 160 ug/L 16GWT0604 6/23 0.3 - 60 160 ND 190 NA NA No BSL
96-18-4 1,2,3-Trichloropropane 0.6 J 0.6 J ug/L 16GWT0604 1/23 0.3 - 60 0.6 ND 290 NA NA No BSL
107-06-2 1,2-Dichloroethane 0.6 J 2.3 ug/L 16GWT0604 2/23 0.3 - 60 2.3 ND 5 NA NA No BSL
591-78-6 2-Hexanone 1.4 J 16 J ug/L 16GWT0603 2/23 0.5 - 100 16 ND NA NA NA No NTX
108-10-1 4-Methyl-2-Pentanone 3.5 J 27 ug/L 16GWT0604 3/23 0.5 - 100 27 ND 14000 NA NA No BSL
67-64-1 Acetone 0.5 J 18 J ug/L 16GWT0603 3/17 0.5 - 100 18 ND 220000 NA NA No BSL
71-43-2 Benzene 0.9 J 3.5 ug/L 16GWT0604 5/23 0.3 - 60 3.5 ND 5 NA NA No BSL
75-27-4 Bromodichloromethane 0.8 J 0.8 J ug/L 16GWT0601 1/23 0.3 - 60 0.8 ND 2.1 NA NA No BSL
75-15-0 Carbon Disulfide 0.8 J 4.3 ug/L 16GWT0603 3/23 0.3 - 60 4.3 ND 560 NA NA No BSL
56-23-5 Carbon Tetrachloride 0.8 J 15 ug/L 16GW0301 4/23 0.3 - 60 15 ND 5 NA NA Yes ASL
67-66-3 Chloroform 0.8 J 15 ug/L 16GWT0604 12/23 0.3 - 60 15 ND 80 NA NA No BSL
156-59-2 cis-1,2-Dichloroethene 0.2 J 4200 ug/L 16GWT0603 16/23 0.3 4200 ND 210 NA NA Yes ASL
74-84-0 Ethane 0.013 7.7 ug/L 16GWT0603 4/4 --- 7.7 0.062 NA NA NA No NTX
74-85-1 Ethene 0.027 65 ug/L 16GWT0603 4/4 --- 65 0.018 NA NA NA No NTX
100-41-4 Ethylbenzene 1.6 3.9 ug/L 16GWT0604 3/23 0.3 - 60 3.9 ND 700 NA NA No BSL
74-82-8 Methane 0.032 280 ug/L 16GWT0603 4/4 --- 280 15 NA NA NA No NTX

09 2 M h l Chl id 9 J 9 J /L 16GWT1301 1/23 0 3 60 9 ND 6 NA NA Y ASL75-09-2 Methylene Chloride 59 J 59 J ug/L 16GWT1301 1/23 0.3 - 60 59 ND 6.7 NA NA Yes ASL
127-18-4 Tetrachloroethene 1.4 160 ug/L 16GWT0603 5/23 0.3 - 60 160 ND 5 NA NA Yes ASL
108-88-3 Toluene 2.8 310 J ug/L 16GWT0604 4/23 0.3 - 60 310 ND 1500 NA NA No BSL
1330-20-7 Total Xylenes 2.8 6.5 ug/L 16GWT0604 3/23 0.3 - 60 6.5 ND NA NA NA No BSL
156-60-5 Trans-1,2-Dichloroethene 1 22 ug/L 16GWT0603 6/23 0.3 - 60 22 ND 180 NA NA No BSL
79-01-6 Trichloroethene 1.2 330000 ug/L 16GWT0604 23/23 --- 330000 ND 5 NA NA Yes ASL
75-01-4 Vinyl Chloride 0.3 J 390 J ug/L 16GWT0604 7/23 0.3 - 60 390 ND 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 - Upgradient samples are from location 16MW02. J = Estimated value
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. 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:
16GW0301 16GWT0401 16GWT1001 For selection as a COPC:
16GW0302 16GWT0402 16GWT1002 16GW0203   ASL = Above Screening Level and site background.
16GW0303 16GWT0403 16GWT1301 16GW0204

16GWT0101 16GWT0601 16GWT1301-F For elimination as a COPC:
16GWT0102 16GWT0602 16GWT1302   BKG = Below Background
16GWT0103 16GWT0603 16GWT1701   BSL = Below Screening Level
16GWT0201 16GWT0604 16GWT1702   NUT = Essential Nutrient
16GWT0202 16GWT0901 16GW0201   NTX = No Toxicity Data
16GWT0203 16GWT0902 16GW0202
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Middle Zone Volatile Organic Compounds
75-15-0 Carbon Disulfide 0.3 J 0.3 J ug/L 16GWT1601 1/19 0.3 0.3 ND 100 N NA NA No BSL

1300 IDEM
156-59-2 cis-1,2-Dichloroethene 0.3 J 0.3 J ug/L 16GW0401 2/19 0.3 0.3 ND 6.1 N 70 FED-MCL No BSL

16GWT1601 70 IDEM
74-84-0 Ethane 0.032 0.37 J ug/L 16GWT1201 2/2 --- 0.37 0.062 NA NA NA No NTX

NA NA
74-85-1 Ethene 0.0093 0.031 J ug/L 16GWT1201 2/2 --- 0.031 0.018 NA NA NA No NTX

NA NA

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

NA NA
74-82-8 Methane 0.86 11 ug/L 16GWT1201 2/2 --- 11 15 NA NA NA No NTX

NA NA
127-18-4 Tetrachloroethene 0.3 J 0.3 J ug/L 16GWT1601 1/19 0.3 0.3 ND 0.1 C 5 FED-MCL Yes ASL

5 IDEM
79-01-6 Trichloroethene 0.5 J 340 ug/L 16GWT1602 9/19 0.3 340 ND 0.028 C 5 FED-MCL Yes ASL

5 IDEM
Energetics

88-72-2 2-Nitrotoluene 1 1 ug/L 16GWT1602 1/19 0.165 - 0.65 1 ND 0.049 C NA NA Yes ASL
NA NA

2691-41-0 HMX 0.39 1.3 J ug/L 16GWT1201 6/19 0.25 - 0.65 1.3 ND 180 N NA NA No BSL
NA NA

121-82-4 RDX 0.66 4.8 ug/L 16GW0501 6/19 0.25 - 0.6 4.8 ND 0.61 C NA NA Yes ASL
NA NA

Total Metals
7429-90-5 Aluminum 19.2 J 53900 J ug/L 16GWT1601 12/13 26.4 53900 85.6 3600 N NA NA Yes ASL

NA NA
7440-38-2 Arsenic 1.1 J 32.1 J ug/L 16GW0102 12/13 1.5 32.1 0.66 J 0.045 C 10 FED-MCL Yes ASL7440 38 2 Arsenic 1.1 J 32.1 J ug/L 16GW0102 12/13 1.5 32.1 0.66 J 0.045 C 10 FED MCL Yes ASL

50 IDEM
7440-39-3 Barium 5 J 286 J ug/L 16GWT1601 13/13 --- 286 17.8 J - 21.6 J 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 Beryllium 2 J 8.3 J ug/L 16GWT1601 6/13 0.16 - 2.7 8.3 ND 7.3 N 4 FED-MCL Yes ASL

4 IDEM
7440-43-9 Cadmium 0.83 J 4 J ug/L 16GWT1601 4/13 0.05 - 1.4 4 ND 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium 39500 J 194000 J ug/L 16GW0101 12/13 106000 194000 97300 J - 212000 J NA NA NA No NUT

NA NA
7440-47-3 Chromium 12.4 J 73.6 J ug/L 16GWT1601 3/13 0.27 - 0.68 73.6 ND 11 N(8) 100 FED-MCL Yes ASL

100 IDEM(8)

7440-48-4 Cobalt 32 J 563 J ug/L 16GWT1602 13/13 --- 563 9.2 J - 18.7 J 73 N NA NA Yes ASL
NA NA

7440-50-8 Copper 1.4 J 51.5 J ug/L 16GWT1602 6/13 0.06 - 0.32 51.5 0.87 J 150 N 1300 FED-MCL No BSL
1300 IDEM

7439-89-6 Iron 2190 J 83900 J ug/L 16GW0102 13/13 --- 83900 287 J - 13700 J 1100 N NA NA Yes ASL
NA NANA NA

7439-92-1 Lead 0.89 J 54.8 J ug/L 16GWT1601 7/13 0.03 - 0.7 54.8 ND NA 15 FED-MCL(9) Yes ASL
15 IDEM(9)
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

7439-93-2 Lithium 92.7 J 328 J ug/L 16GW0101 5/5 --- 328 32.7 J - 33.6 J 73 N NA NA Yes ASL
NA NA

7439-95-4 Magnesium 25000 J 133000 J ug/L 16GWT1601 13/13 --- 133000 6240 J - 35200 J NA NA NA No NUT
NA NA

7439-96-5 Manganese 2450 J 29300 J ug/L 16GW0101 13/13 --- 29300 864 J - 2440 J 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel 86.3 J 808 J ug/L 16GWT1602 13/13 --- 808 27 J - 36.7 J 73 N NA NA Yes ASL
NA NA

7440-09-7 Potassium 2970 J 19300 J ug/L 16GWT1601 13/13 --- 19300 738 J - 2640 J NA NA NA No NUT7440 09 7 Potassium 2970 J 19300 J ug/L 16GWT1601 13/13 19300 738 J  2640 J NA NA NA No NUT
NA NA

7782-49-2 Selenium 2.8 J 5.2 J ug/L 16GWT1601 2/13 0.04 - 0.9 5.2 ND 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 10400 J 107000 J ug/L 16GWT1601 13/13 --- 107000 17900 J - 20200 J NA NA NA No NUT
NA NA

7440-24-6 Strontium 106 J 279 J ug/L 16GW0501 5/5 --- 279 88.4 J - 98.4 J 2200 N NA NA No BSL
NA NA

7440-31-5 Tin 1.8 J 2.5 J ug/L 16GWT1601 2/13 0.03 - 0.58 2.5 ND 2200 N NA NA No BSL
NA NA

7440-32-6 Titanium 1.2 J 134 J ug/L 16GWT1601 7/12 0.07 - 1.5 134 3 J - 3.8 J 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium 0.6 J 64.8 J ug/L 16GWT1601 8/13 0.05 - 1.7 64.8 ND 3.6 N NA NA Yes ASL
NA NA

7440-66-6 Zinc 86.1 J 791 J ug/L 16GWT1601 13/13 --- 791 15.8 J - 50 J 1100 N NA NA No BSL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum, Filtered 2460 J 2460 J ug/L 16GWT1601-F 1/2 33 2460 NA 3600 N NA NA No BSL7429 90 5 Aluminum, Filtered 2460 J 2460 J ug/L 16GWT1601 F 1/2 33 2460 NA 3600 N NA NA No BSL

NA NA
7440-38-2 Arsenic, Filtered 4.6 J 4.6 J ug/L 16GWT1601-F 1/2 1.2 4.6 NA 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium, Filtered 12.9 J 17 J ug/L 16GWT1601-F 2/2 --- 17 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 Beryllium, Filtered 3.8 J 3.8 J ug/L 16GWT1601-F 1/2 0.17 3.8 NA 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-43-9 Cadmium, Filtered 3 J 3 J ug/L 16GWT1601-F 1/2 0.04 3 NA 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium, Filtered 38900 J 158000 J ug/L 16GWT1601-F 2/2 --- 158000 NA NA NA NA No NUT

NA NA
7440-48-4 Cobalt, Filtered 36.9 J 522 J ug/L 16GWT1601-F 2/2 --- 522 NA 73 N NA NA Yes ASL

NA NA
7440-50-8 Copper, Filtered 20 J 20 J ug/L 16GWT1601-F 1/2 0.49 20 NA 150 N 1300 FED-MCL No BSL

1300 IDEM
7439-89-6 Iron, Filtered 43200 J 43200 J ug/L 16GWT0302-F 1/2 1140 43200 NA 1100 N NA NA Yes ASL

NA NANA NA
7439-92-1 Lead, Filtered 6.2 J 6.2 J ug/L 16GWT1601-F 1/2 0.15 6.2 NA NA 15 FED-MCL(9) No BSL

15 IDEM(9)
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

7439-95-4 Magnesium, Filtered 27200 J 131000 J ug/L 16GWT1601-F 2/2 --- 131000 NA NA NA NA No NUT
NA NA

7439-96-5 Manganese, Filtered 4030 J 16700 J ug/L 16GWT1601-F 2/2 --- 16700 NA 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel, Filtered 80.6 J 622 J ug/L 16GWT1601-F 2/2 --- 622 NA 73 N NA NA Yes ASL
NA NA

7440-09-7 Potassium, Filtered 3920 J 16500 J ug/L 16GWT1601-F 2/2 --- 16500 NA NA NA NA No NUT
NA NA

7782-49-2 Selenium, Filtered 3.1 J 3.1 J ug/L 16GWT1601-F 1/2 0.05 3.1 NA 18 N 50 FED-MCL No BSL7782 49 2 Selenium, Filtered 3.1 J 3.1 J ug/L 16GWT1601 F 1/2 0.05 3.1 NA 18 N 50 FED MCL No BSL
50 IDEM

7440-23-5 Sodium, Filtered 29000 J 105000 J ug/L 16GWT1601-F 2/2 --- 105000 NA NA NA NA No NUT
NA NA

7440-32-6 Titanium, Filtered 2.4 J 2.4 J ug/L 16GWT1601-F 1/2 2.3 2.4 NA 15000 N NA NA No BSL
NA NA

7440-66-6 Zinc, Filtered 67 J 596 J ug/L 16GWT1601-F 2/2 --- 596 NA 1100 N NA NA No BSL
11000 IDEM

Miscellaneous Parameters
Nitrite/Nitrate-N 0.07 0.07 mg/L 16GW0102 1/11 0.025 - 0.05 0.7 ND 1 1 FED-MCL No BSL

NA NA

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 - Upgradient samples are from location 16MW02. J = Estimated value
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient MCL = Maximum Contaminant Level5  The U.S. EPA Region 9 tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient MCL  Maximum Contaminant Level
      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). N = Noncarcinogen
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). NA = Not Applicable/Not Available
      Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). ND = Not detected.
7 - 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. PRG = Preliminary Remediation Goal
     Chemicals selected as COPCs are indicated by shaded chemical names. SDWA - Safe Drinking Water Act
8 - Values are for hexavalent chromium. µg/L = microgram per liter
9 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented. mg/L = milligram per liter

Associated Samples Rationale Codes:
16GW0101 16GWT0302 16GW0202 For selection as a COPC:
16GW0102 16GWT1602 16GW0203   ASL = Above Screening Level and site background.
16GW0103 16GWT0303 16GW0204
16GW0401 16GWT0501 16GWT0302-F For elimination as a COPC:
16GW0402 16GWT0502 16GWT1601-F   BKG = Below Background
16GW0403 16GWT0503   BSL = Below Screening Level
16GW0501 16GWT1201   NUT = Essential Nutrient
16GW0502 16GWT1202  NTX = No Toxicity Data16GW0502 16GWT1202  NTX  No Toxicity Data
16GW0503 16GWT1601

16GWT0301 16GW0201
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Middle Zone Volatile Organic Compounds
75-15-0 Carbon Disulfide 0.3 J 0.3 J ug/L 16GWT1601 1/19 0.3 0.3 ND 560 NA NA No BSL

Units Sample of 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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

75 15 0 Carbon Disulfide 0.3 J 0.3 J ug/L 16GWT1601 1/19 0.3 0.3 ND 560 NA NA No BSL
156-59-2 cis-1,2-Dichloroethene 0.3 J 0.3 J ug/L 16GW0401 2/19 0.3 0.3 ND 210 NA NA No BSL
74-84-0 Ethane 0.032 0.37 J ug/L 16GWT1201 2/2 --- 0.37 0.062 NA NA NA No NTX
74-85-1 Ethene 0.0093 0.031 J ug/L 16GWT1201 2/2 --- 0.031 0.018 NA NA NA No NTX
74-82-8 Methane 0.86 11 ug/L 16GWT1201 2/2 --- 11 15 NA NA NA No NTX

127-18-4 Tetrachloroethene 0.3 J 0.3 J ug/L 16GWT1601 1/19 0.3 0.3 ND 5 NA NA No BSL
79-01-6 Trichloroethene 0.5 J 340 ug/L 16GWT1602 9/19 0.3 340 ND 5 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 - Upgradient samples are from location 16MW02. J = Estimated value
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. 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:
16GW0101 16GWT0302 16GW0202 For selection as a COPC:
16GW0102 16GWT1602 16GW0203   ASL = Above Screening Level and site background.
16GW0103 16GWT0303 16GW0204
16GW0401 16GWT0501 16GWT0302-F For elimination as a COPC:
16GW0402 16GWT0502 16GWT1601-F   BKG = Below Background
16GW0403 16GWT0503   BSL = Below Screening Level
16GW0501 16GWT1201   NUT = Essential Nutrient
16GW0502 16GWT1202   NTX = No Toxicity Data
16GW0503 16GWT1601

16GWT0301 16GW0201

3/4/2011
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Lower Zone and Volatile Organic Compounds
Valley Wells 67-64-1 Acetone 0.8 J 7.4 J ug/L 16GWT2101 4/10 0.5 7.4 ND 550 N NA NA No BSL

950 IDEM
71-43-2 Benzene 0.7 J 0.7 J ug/L 16GWT1501 1/10 0.3 0.7 ND 0.35 C 5 FED-MCL Yes ASL

5 IDEM
67-66-3 Chloroform 0.8 J 16 ug/L 16GWT1101 5/10 0.3 16 ND 0.17 C 80 FED-MCL Yes ASL

80 IDEM
74-84-0 Ethane 1 5.4 ug/L 16GWT1801 2/2 --- 5.4 0.062 NA NA NA No NTX

NA NA

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

CAS 
Number Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)Chemical
Minimum 

Concentration(1)

NA NA
74-85-1 Ethene 0.14 0.22 ug/L 16GWT1501 2/2 --- 0.22 0.018 NA NA NA No NTX

NA NA
100-41-4 Ethylbenzene 0.9 J 0.9 J ug/L 16GWT2101 1/10 0.3 0.9 ND 130 N 700 FED-MCL No BSL

700 IDEM
74-82-8 Methane 4500 5800 ug/L 16GWT1801 2/2 --- 5800 15 NA NA NA No NTX

NA NA
75-09-2 Methylene Chloride 0.6 J 0.6 J ug/L 16GWT0801 1/10 0.3 0.6 ND 4.3 C 5 FED-MCL No BSL

5 IDEM
107-12-0 Propionitrile 26 J 26 J ug/L 16GWT1501 1/10 20 26 ND NA NA NA No NTX

NA NA
108-88-3 Toluene 1.3 1.3 ug/L 16GWT2101 1/10 0.3 1.3 ND 72 N 1000 FED-MCL No BSL

1000 IDEM
1330-20-7 Total Xylenes 2.2 2.2 ug/L 16GWT2101 1/10 0.3 2.2 ND 21 N 10000 FED-MCL No BSL

10000 IDEM
Total Metals

7429-90-5 Aluminum 65.8 J 296000 J ug/L 16GWT0801 7/8 8.35 296000 85.6 3600 N NA NA Yes ASL
NA NANA NA

7440-36-0 Antimony 2.1 J 6.3 J ug/L 16GWT1101 2/8 0.09 - 1.3 6.3 ND 1.5 N 6 FED-MCL Yes ASL
6 IDEM

7440-38-2 Arsenic 1.9 J 29.2 J ug/L 16GWT0801 5/8 0.13 - 1.5 29.2 0.66 J 0.045 C 10 FED-MCL Yes ASL
50 IDEM

7440-39-3 Barium 41.7 J 1700 J ug/L 16GWT0801 8/8 --- 1700 17.8 J - 21.6 J 260 N 2000 FED-MCL Yes ASL
2000 IDEM

7440-41-7 Beryllium 4.8 J 15.1 J ug/L 16GWT0801 2/8 0.02 - 0.5 15.1 ND 7.3 N 4 FED-MCL Yes ASL
4 IDEM

7440-70-2 Calcium 6800 J 91800 J ug/L 16GWT2101 7/8 19700 91800 97300 J - 212000 J NA NA NA No NUT
NA NA

7440-47-3 Chromium 5.1 J 452 J ug/L 16GWT0801 5/8 0.69 - 1.1 452 ND 11 N(8) 100 FED-MCL Yes ASL
100 IDEM(8)

7440-48-4 Cobalt 0.3 J 95.7 J ug/L 16GWT0801 7/8 0.71 95.7 9.2 J - 18.7 J 73 N NA NA Yes ASL
NA NA

7440-50-8 Copper 2.5 86.1 J ug/L 16GWT0801 5/8 0.24 - 0.47 86.1 0.87 J 150 N 1300 FED-MCL No BSL
1300 IDEM

7439-89-6 Iron 376 241000 J ug/L 16GWT0801 6/8 19 8 - 73 5 241000 287 J - 13700 J 1100 N NA NA Yes ASL7439-89-6 Iron 376 241000 J ug/L 16GWT0801 6/8 19.8 - 73.5 241000 287 J - 13700 J 1100 N NA NA Yes ASL
NA NA
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

CAS 
Number Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)Chemical
Minimum 

Concentration(1)

7439-92-1 Lead 3 J 127 J ug/L 16GWT0801 3/8 0.069 - 2 127 ND NA 15 FED-MCL(9) Yes ASL
15 IDEM(9)

7439-95-4 Magnesium 108 J 39000 J ug/L 16GWT1901 8/8 --- 39000 6240 J - 35200 J NA NA NA No NUT
NA NA

7439-96-5 Manganese 5.7 3800 J ug/L 16GWT0801 8/8 --- 3800 864 J - 2440 J 88 N NA NA Yes ASL
NA NA

7439-97-6 Mercury 0.028 J 0.12 J ug/L 16GWT0801 2/8 0.007 - 0.049 0.12 ND 1.1 N 2 FED-MCL No BSL
2 IDEM

7440-02-0 Nickel 1 6 338 J ug/L 16GWT0801 8/8 --- 338 27 J - 36 7 J 73 N NA NA Yes ASL7440-02-0 Nickel 1.6 338 J ug/L 16GWT0801 8/8 --- 338 27 J - 36.7 J 73 N NA NA Yes ASL
NA NA

7440-09-7 Potassium 1140 J 74400 J ug/L 16GWT0801 8/8 --- 74400 738 J - 2640 J NA NA NA No NUT
NA NA

7782-49-2 Selenium 2.1 J 5 J ug/L 16GWT0801 3/8 0.094 - 1.4 5 ND 18 N 50 FED-MCL No BSL
50 IDEM

7440-23-5 Sodium 11100 J 231000 J ug/L 16GWT2101 8/8 --- 231000 17900 J - 20200 J NA NA NA No NUT
NA NA

7440-31-5 Tin 3.9 J 3.9 J ug/L 16GWT0801 1/8 0.06 - 2.6 3.9 ND 2200 N NA NA No BSL
NA NA

7440-32-6 Titanium 32.3 J 1020 J ug/L 16GWT0801 4/4 --- 1020 3 J - 3.8 J 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium 4.4 J 410 J ug/L 16GWT0801 5/8 1.14 410 ND 3.6 N NA NA Yes ASL
NA NA

7440-66-6 Zinc 6.5 J 454 J ug/L 16GWT0801 6/8 2.7 - 4.8 454 15.8 J - 50 J 1100 N NA NA No BSL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum Filtered 126 J 126 J ug/L 16GWT1801-F 1/3 65 9 - 85 5 126 NA 3600 N NA NA No BSL7429-90-5 Aluminum, Filtered 126 J 126 J ug/L 16GWT1801-F 1/3 65.9 - 85.5 126 NA 3600 N NA NA No BSL

NA NA
7440-36-0 Antimony, Filtered 1.5 J 8.8 J ug/L 16GWT1101-F 2/3 1.5 8.8 NA 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic, Filtered 1.3 J 1.3 J 16GWT1801-F 1/3 1.3 - 1.5 1.3 NA 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium, Filtered 28 J 341 J ug/L 16GWT1801-F 3/3 --- 341 NA 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-70-2 Calcium, Filtered 7910 J 10600 J ug/L 16GWT1101-F 3/3 --- 10600 NA NA NA NA No NUT

NA NA
7440-47-3 Chromium, Filtered 0.59 J 0.59 J ug/L 16GWT1801-F 1/3 0.42 - 0.69 0.59 NA 11 N(8) 100 FED-MCL No BSL

100 IDEM(8)

7440-48-4 Cobalt, Filtered 4.8 J 7.5 J ug/L 16GWT1101-F 2/3 1.1 7.5 NA 73 N NA NA No BSL
NA NA

7440-50-8 Copper, Filtered 2.8 J 2.8 J ug/L 16GWT1501-F 1/3 0.72 - 1.5 2.8 NA 150 N 1300 FED-MCL No BSL
1300 IDEM

7439-95-4 Magnesium, Filtered 2850 J 3500 J ug/L 16GWT1801-F 3/3 --- 3500 NA NA NA NA No NUT
NA NANA NA

7439-96-5 Manganese, Filtered 17.7 J 194 J ug/L 16GWT1101-F 3/3 --- 194 NA 88 N NA NA Yes ASL
NA NA
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

CAS 
Number Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)Chemical
Minimum 

Concentration(1)

7440-02-0 Nickel, Filtered 4.6 J 5.2 J ug/L 16GWT1101-F 2/3 1.4 5.2 NA 73 N NA NA No BSL
NA NA

7440-09-7 Potassium, Filtered 3410 J 5880 J ug/L 16GWT1801-F 3/3 --- 5880 NA NA NA NA No NUT
NA NA

7440-23-5 Sodium, Filtered 77500 J 218000 J ug/L 16GWT1801-F 3/3 --- 218000 NA NA NA NA No NUT
NA NA

7440-32-6 Titanium, Filtered 1.9 J 1.9 J ug/L 16GWT1801-F 1/3 0.68 - 0.85 1.9 NA 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium, Filtered 0.53 J 0.53 J ug/L 16GWT1801-F 1/3 0.31 - 0.59 0.53 NA 3.6 N NA NA No BSL7440 62 2 Vanadium, Filtered 0.53 J 0.53 J ug/L 16GWT1801 F 1/3 0.31  0.59 0.53 NA 3.6 N NA NA No BSL
NA NA

7440-66-6 Zinc, Filtered 1.6 J 48.2 J ug/L 16GWT1101-F 3/3 --- 48.2 NA 1100 N NA NA 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 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 - Upgradient samples are from location 16MW02. J = Estimated value
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient MCL = Maximum Contaminant Level
      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). N = Noncarcinogen
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). NA = Not Applicable/Not Available
      Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). ND = Not detected.
7 - 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. PRG = Preliminary Remediation Goal
     Chemicals selected as COPCs are indicated by shaded chemical names. SDWA - Safe Drinking Water Act
8 - Values are for hexavalent chromium. µg/L = microgram per liter
9 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented.9  The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented.

Rationale Codes:
Associated Samples For selection as a COPC:

16GWT0801 16GWT1802   ASL = Above Screening Level and site background.
16GWT0802 16GWT2101
16GWT1101 16GWT1901 For elimination as a COPC:

16GWT1101-F 16GWT2001   BKG = Below Background
16GWT1102 16GW0201   BSL = Below Screening Level
16GWT1501 16GW0202   NUT = Essential Nutrient

16GWT1501-F 16GW0203   NTX = No Toxicity Data
16GWT1502 16GW0204
16GWT1801

16GWT1801-F



TABLE 7-12

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  GROUNDWATER - LOWER ZONE AND VALLEY WELLS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Lower Zone and Volatile Organic Compounds
Valley Wells 67-64-1 Acetone 0.8 J 7.4 J ug/L 16GWT2101 4/10 0.5 7.4 ND 220000 NA NA No BSL

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

CAS 
Number Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)Chemical
Minimum 

Concentration(1)

Valley Wells 67 64 1 Acetone 0.8 J 7.4 J ug/L 16GWT2101 4/10 0.5 7.4 ND 220000 NA NA No BSL
71-43-2 Benzene 0.7 J 0.7 J ug/L 16GWT1501 1/10 0.3 0.7 ND 5 NA NA No BSL
67-66-3 Chloroform 0.8 J 16 ug/L 16GWT1101 5/10 0.3 16 ND 80 NA NA No BSL
74-84-0 Ethane 1 5.4 ug/L 16GWT1801 2/2 --- 5.4 0.062 NA NA NA No NTX
74-85-1 Ethene 0.14 0.22 ug/L 16GWT1501 2/2 --- 0.22 0.018 NA NA NA No NTX

100-41-4 Ethylbenzene 0.9 J 0.9 J ug/L 16GWT2101 1/10 0.3 0.9 ND 700 NA NA No BSL
74-82-8 Methane 4500 5800 ug/L 16GWT1801 2/2 --- 5800 15 NA NA NA No NTX
75-09-2 Methylene Chloride 0.6 J 0.6 J ug/L 16GWT0801 1/10 0.3 0.6 ND 6.7 NA NA No BSL

107-12-0 Propionitrile 26 J 26 J ug/L 16GWT1501 1/10 20 26 ND NA NA NA No NTX
108-88-3 Toluene 1.3 1.3 ug/L 16GWT2101 1/10 0.3 1.3 ND 1500 NA NA No BSL
1330-20-7 Total Xylenes 2.2 2.2 ug/L 16GWT2101 1/10 0.3 2.2 ND NA 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 - Upgradient samples are from location 16MW02. J = Estimated value
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052. N = Noncarcinogen5  Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530 F 02 052. 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:
16GWT0801 16GWT1802 For selection as a COPC:
16GWT0802 16GWT2101   ASL = Above Screening Level and site background.
16GWT1101 16GWT1901

16GWT1101-F 16GWT2001 For elimination as a COPC:
16GWT1102 16GW0201   BKG = Below Background
16GWT1501 16GW0202   BSL = Below Screening Level

16GWT1501-F 16GW0203   NUT = Essential Nutrient
16GWT1502 16GW0204   NTX = No Toxicity Data
16GWT1801

16GWT1801-F



TABLE 7-13

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - GULLIES
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Gullies Volatile Organic Compounds
67-64-1 Acetone 0.5 J 2.8 J ug/L 16SW2701 3/10 0.5 2.8 0.6 J 550 N NA NA No BSL

950 IDEM
156-59-2 cis-1,2-Dichloroethene 1.4 3.4 ug/L 16SW2901 2/11 0.3 3.4 ND 6.1 N 70 FED-MCL No BSL

70 IDEM
79-01-6 Trichloroethene 0.8 J 26 ug/L 16SW2901 5/11 0.3 26 ND 0.028 C 5 FED-MCL Yes ASL

5 IDEM
Energetics
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.29 J 0.29 J ug/L 16SW3001 1/7 0.25 - 0.255 0.29 ND 0.73 N(11) NA NA No BSL

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

35572 78 2 2 Amino 4,6 Dinitrotoluene 0.29 J 0.29 J ug/L 16SW3001 1/7 0.25  0.255 0.29 ND 0.73 N NA NA No BSL
NA NA

19406-51-0 4-Amino-2,6-Dinitrotoluene 0.63 0.63 ug/L 16SW3001 1/7 0.25 - 0.255 0.63 ND 0.73 N(11) NA NA No BSL
NA NA

2691-41-0 HMX 0.27 J 4.8 ug/L 16SW3001 3/7 0.25 - 0.255 4.8 ND 180 N NA NA No BSL
NA NA

121-82-4 RDX 0.29 J 24 ug/L 16SW3001 2/7 0.25 - 0.255 24 ND 0.61 C NA NA Yes ASL
NA NA

Total Metals
7429-90-5 Aluminum 173 J 9510 J ug/L 16SW1501 18/21 87.3 - 128 9510 485 J - 891 J 3600 N NA NA Yes ASL

NA NA
7440-36-0 Antimony 4.2 J 14.2 J ug/L 16SW0301 8/21 0.085 - 2.7 14.2 ND 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic 0.29 J 3.8 J ug/L 16SW1501 15/21 0.16 - 0.52 3.8 ND 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium 44.3 J 425 J ug/L 16SW0601 21/21 --- 425 53.4 J - 57.3 J 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 Beryllium 0 02 J 0 5 J ug/L 16SW2801 12/21 0 02 - 0 52 0 5 ND 7 3 N 4 FED-MCL No BSL7440-41-7 Beryllium 0.02 J 0.5 J ug/L 16SW2801 12/21 0.02 - 0.52 0.5 ND 7.3 N 4 FED-MCL No BSL

4 IDEM
7440-43-9 Cadmium 0.2 J 4.4 ug/L 16SW0601 15/21 0.04 - 0.4 4.4 ND 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium 6800 J 49600 J ug/L 16SW0601 21/21 --- 49600 16600 J - 38700 J NA NA NA No NUT

NA NA
7440-47-3 Chromium 1.4 J 11.8 J ug/L 16SW1501 11/21 0.34 - 1.3 11.8 0.78 J 11 N(12) 100 FED-MCL Yes ASL

110 IDEM(12)

7440-48-4 Cobalt 0.11 J 4.6 J ug/L 16SW1501 18/21 0.1 - 0.48 4.6 ND 73 N NA NA No BSL
NA NA

7440-50-8 Copper 0.95 J 134 J ug/L 16SW0401 19/21 1.1 - 1.5 134 ND 150 N 1300 FED-MCL(13) No BSL
1300 IDEM

7439-89-6 Iron 278 J 9990 J ug/L 16SW1501 18/21 44.6 - 114 9990 263 J - 599 J 1100 N NA NA Yes ASL
NA NA

7439-92-1 Lead 4.8 J 281 J ug/L 16SW0401 17/21 0.27 - 0.55 281 ND NA 15 FED-MCL(13) Yes ASL
15 IDEM

7439-95-4 Magnesium 1310 J 9450 J ug/L 16SW1501 21/21 --- 9450 5820 J - 7810 J NA NA NA No NUT
NA NA

7439-96-5 Manganese 4.9 J 443 J ug/L 16SW1501 18/21 3 - 10 443 19.2 J - 135 J 88 N NA NA Yes ASL
NA NA



TABLE 7-13

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - GULLIES
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

7440-02-0 Nickel 1.2 J 11.8 ug/L 16SW2701 18/21 0.94 - 1.6 11.8 1.1 J - 2.3 J 73 N NA NA No BSL
NA NA

7440-09-7 Potassium 727 4520 J ug/L 16SW1101 21/21 --- 4520 1780 J - 2230 J NA NA NA No NUT
NA NA

7440-23-5 Sodium 1820 J 18900 J ug/L 16SW1101 16/21 1070 - 1540 18900 9580 J - 15000 J NA NA NA No NUT
NA NA

7440-28-0 Thallium 0.16 J 0.16 J ug/L 16SW0601 1/21 0.04 - 0.41 0.16 ND 0.24 N 2 FED-MCL No BSL
2 IDEM

7440-31-5 Tin 0.47 J 0.84 J ug/L 16SW0401 2/21 0.05 - 0.52 0.84 ND 2200 N NA NA No BSL7440 31 5 Tin 0.47 J 0.84 J ug/L 16SW0401 2/21 0.05  0.52 0.84 ND 2200 N NA NA No BSL
NA NA

7440-32-6 Titanium 2 J 156 J ug/L 16SW1501 4/4 --- 156 3.4 J - 19.7 J 15000 N NA NA No BSL
NA NA

7440-62-2 Vanadium 0.63 J 19 J ug/L 16SW1501 15/21 0.56 - 1.14 19 0.85 J 3.6 N NA NA Yes ASL
NA NA

7440-66-6 Zinc 16.9 J 1340 J ug/L 16SW0401 19/21 4.2 - 12.3 1340 16.6 J 1100 N NA NA Yes ASL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum, Filtered 21 J 124 ug/L 16SW2701-F 8/21 8.35 - 71.1 124 164 J 3600 N NA NA No BSL

NA NA
7440-36-0 Antimony, Filtered 4.3 J 10.8 J ug/L 16SW0301-F 6/21 0.21 - 3.4 10.8 ND 1.5 N 6 FED-MCL Yes ASL

6 IDEM
7440-38-2 Arsenic, Filtered 0.26 J 0.65 J ug/L 16SW1101-F 3/21 0.07 - 0.22 0.65 ND 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium, Filtered 43.2 J 335 J ug/L 16SW0601-F 21/21 --- 335 46.6 J - 57.2 J 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 Beryllium, Filtered 0.02 J 0.1 J ug/L 6SW1302-F, 16SW2701- 6/21 0.02 - 0.06 0.1 ND 7.3 N 4 FED-MCL No BSL7440 41 7 Beryllium, Filtered 0.02 J 0.1 J ug/L 6SW1302 F, 16SW2701 6/21 0.02  0.06 0.1 ND 7.3 N 4 FED MCL No BSL

4 IDEM
7440-43-9 Cadmium, Filtered 0.12 J 3.7 ug/L 16SW0901-F 15/21 0.039 - 0.09 3.7 ND 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 Calcium, Filtered 6570 J 49100 J ug/L 16SW1501-F 21/21 --- 49100 15700 J - 37400 J NA NA NA No NUT

NA NA
7440-47-3 Chromium, Filtered 2.1 J 2.1 J ug/L 16SW3001-F 1/21 0.16 - 0.7 2.1 ND 11 N(12) 100 FED-MCL No BSL

110 IDEM(12)

7440-48-4 Cobalt, Filtered 0.09 J 2.9 J ug/L 16SW1301-F 17/21 0.088 - 0.11 2.9 2.7 J - 3.1 J 73 N NA NA No BSL
NA NA

7440-50-8 Copper, Filtered 1 J 35.7 J ug/L 16SW1001-F 17/21 0.57 - 0.93 35.7 ND 150 N 1300 FED-MCL(13) No BSL
1300 IDEM

7439-89-6 Iron, Filtered 76.4 J 188 J ug/L 16SW2901-F 9/21 7.8 - 131 188 ND 1100 N NA NA No BSL
NA NA

7439-92-1 Lead, Filtered 0.81 J 35.8 J ug/L 16SW0301-F 15/21 0.08 - 0.38 35.8 ND NA 15 FED-MCL(13) Yes ASL
15 IDEM

7439-95-4 Magnesium, Filtered 1280 J 8870 J ug/L 16SW1501-F 21/21 --- 8870 5400 J - 7390 J NA NA NA No NUT
NA NANA NA

7439-96-5 Manganese, Filtered 1.9 J 171 J ug/L 16SW1201-F 18/21 0.82 - 9.7 171 10.9 J - 29.8 J 88 N NA NA Yes ASL
NA NA



TABLE 7-13

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - GULLIES
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

7439-97-6 Mercury, Filtered 0.04 J 0.04 J ug/L 16SW1501-F 1/21 0.02 - 0.03 0.04 ND 1.1 N 2 FED-MCL No BSL
2 IDEM

7440-02-0 Nickel, Filtered 0.95 J 9.4 ug/L 16SW1202-F 18/21 0.83 - 1.4 9.4 1.2 J 73 N NA NA No BSL
NA NA

7440-09-7 Potassium, Filtered 647 4720 ug/L 16SW1101-F 21/21 --- 4720 1550 J - 2140 J NA NA NA No NUT
NA NA

7440-23-5 Sodium, Filtered 2030 J 19900 J ug/L 16SW1101-F 15/21 1060 - 1480 19900 9010 J - 14000 J NA NA NA No NUT
NA NA

7440-32-6 Titanium, Filtered 1.4 J 1.6 J ug/L 16SW1301-F 2/4 0.55 - 1.1 1.6 1.5 J - 8.5 J 15000 N NA NA No BSL7440 32 6 Titanium, Filtered 1.4 J 1.6 J ug/L 16SW1301 F 2/4 0.55  1.1 1.6 1.5 J  8.5 J 15000 N NA NA No BSL
NA NA

7440-66-6 Zinc, Filtered 3.1 J 421 J ug/L 16SW1601-F 18/21 6 - 197 421 18.1 J - 33.3 J 1100 N NA NA No BSL
11000 IDEM

Miscellaneous Parameters
Nitrite/Nitrate-N 0.11 0.55 mg/L 16SW1302 4/7 0.025 - 0.05 0.55 0.07  - 3.2 1 1 FED-MCL No BSL

NA NA

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 - Upgradient samples are from locations 16SW/SD14, 16SW/SD20, and 16SW/SD21. J = Estimated value
5 - The U.S. EPA Region 9 tap water PRG is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient MCL = Maximum Contaminant Level
      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) N = Noncarcinogen
     (U.S. EPA Region 9, October 2004, updated December 28, 2004). NA = Not Applicable/Not Available
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). ND = Not detected.
      Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). PRG = Preliminary Remediation Goal      Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, 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 and its respective site background value. SDWA = Safe Drinking Water Act
     Chemicals selected as COPCs are indicated by shaded chemical names. µg/L = microgram per liter
8 - Value is for naphthalene. mg/L = milligram per liter
9 - Value is for pyrene.
10 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth non-carcinogenic PRG is presented. Rationale Codes:
11 - Values are for aminodinitrotoluene. For selection as a COPC:
12 - Values are for hexavalent chromium.   ASL = Above Screening Level and site background.
13 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented.

For elimination as a COPC:
Associated Samples   BKG = Below Background
16SW0301 16SW0801-F 16SW1202 16SW1601-F 16SW2801 16SW2001-F   BSL = Below Screening Level
16SW0301-F 16SW0901 16SW1202-F 16SW1701 16SW2801-F 16SW2101   NUT = Essential Nutrient
16SW0401 16SW0901-F 16SW1301 16SW1701-F 16SW2901 16SW2101-F   NTX = No Toxicity Data
16SW0401-F 16SW1001 16SW1301-F 16SW2301 16SW2901-F
16SW0501 16SW1001-F 16SW1302 16SW2301-F 16SW3001
16SW0501-F 16SW1101 16SW1302-F 16SW2601 16SW3001-F
16SW0601 16SW1101-F 16SW1501 16SW2601-F 16SW140116SW0601 16SW1101 F 16SW1501 16SW2601 F 16SW1401
16SW0601-F 16SW1201 16SW1501-F 16SW2701 16SW1401-F
16SW0801 16SW1201-F 16SW1601 16SW2701-F 16SW2001



TABLE 7-14

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - TURKEY CREEK
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Energetics
Turkey Creek 2691-41-0 HMX 0.32 J 0.32 J ug/L 16SW2401 1/1 --- 0.32 ND 180 N NA NA No BSL

NA NA
Total Metals
7429-90-5 Aluminum 146 J 822 J ug/L 16SW1901 2/3 48.7 822 ND 3600 N NA NA No BSL

NA NA
7440-38-2 Arsenic 0.37 J 0.37 J ug/L 16SW1901 1/3 0.09 - 0.23 0.37 ND 0.045 C 10 FED-MCL Yes ASL

50 IDEM
7440-39-3 Barium 48.1 J 95.7 J ug/L 16SW2401 3/3 --- 95.7 23 J 260 N 2000 FED-MCL No BSL

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentration(4)

7440 39 3 Barium 48.1 J 95.7 J ug/L 16SW2401 3/3 95.7 23 J 260 N 2000 FED MCL No BSL
2000 IDEM

7440-41-7 Beryllium 0.09 J 0.09 J ug/L 16SW1901 1/3 0.02 - 0.03 0.09 ND 7.3 N 4 FED-MCL No BSL
4 IDEM

7440-43-9 Cadmium 0.66 J 0.66 J ug/L 16SW1901 1/3 0.039 - 0.05 0.66 ND 1.8 N 5 FED-MCL No BSL
5 IDEM

7440-70-2 Calcium 9360 J 17900 J ug/L 16SW2501 3/3 --- 17900 9930 J NA NA NA No NUT
NA NA

7440-48-4 Cobalt 0.14 J 0.72 J ug/L 16SW2501 3/3 --- 0.72 ND 73 N NA NA No BSL
NA NA

7440-50-8 Copper 0.24 J 4.1 J ug/L 16SW1901 3/3 --- 4.1 2.7 J 150 N 1300 FED-MCL(8) No BSL
1300 IDEM

7439-89-6 Iron 43.6 J 886 J ug/L 16SW1901 3/3 --- 886 ND 1100 N NA NA No BSL
NA NA

7439-92-1 Lead 1.2 1.2 ug/L 16SW1901 1/3 0.11 - 0.31 1.2 ND NA 15 FED-MCL(8) No BSL
15 IDEM

7439-95-4 Magnesium 3370 6340 J ug/L 16SW2501 3/3 --- 6340 2460 J NA NA NA No NTX
NA NANA NA

7439-96-5 Manganese 21.5 476 ug/L 16SW2501 3/3 --- 476 30 J 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel 4.5 J 5.7 ug/L 16SW2401 3/3 --- 5.7 ND 73 N NA NA No NTX
16SW2501 NA NA

7440-09-7 Potassium 989 J 1680 ug/L 16SW1901 3/3 --- 1680 790 J NA NA NA No NUT
NA NA

7440-23-5 Sodium 3660 J 8600 J ug/L 16SW2401 3/3 --- 8600 8330 J NA NA NA No NUT
NA NA

7440-62-2 Vanadium 1.5 J 1.5 J ug/L 16SW1901 1/3 1.14 1.5 ND 3.6 N NA NA No BSL
NA NA

7440-66-6 Zinc 6.9 J 18.7 J ug/L 16SW1901 3/3 --- 18.7 ND 1100 N NA NA No BSL
11000 IDEM

Dissolved Metals
7429-90-5 Aluminum, Filtered 90.1 119 J ug/L 16SW2401-F 2/3 61.8 119 ND 3600 N NA NA No BSL

NA NA
7440-39-3 Barium, Filtered 43.7 J 98.3 J ug/L 16SW2401-F 3/3 --- 98.3 48.2 J 260 N 2000 FED-MCL No BSL

2000 IDEM2000 IDEM
7440-41-7 Beryllium, Filtered 0.04 J 0.04 J ug/L 16SW1901-F 1/3 0.02 0.04 ND 7.3 N 4 FED-MCL No BSL

4 IDEM
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OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER - TURKEY CREEK
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Units Sample of Maximum 
Concentration

Maximum 
Concentration(1)

CAS 
Number Chemical

Minimum 
Concentration(1)

Exposure 
Point

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 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentration(4)

7440-43-9 Cadmium, Filtered 1.4 1.4 ug/L 16SW1901-F 1/3 0.039 1.4 ND 1.8 N 5 FED-MCL No BSL
5 IDEM

7440-70-2 Calcium, Filtered 9910 J 17400 J ug/L 16SW2501-F 3/3 --- 17400 10100 J NA NA NA No NUT
NA NA

7440-48-4 Cobalt, Filtered 0.16 J 1.9 ug/L 16SW2501-F 3/3 --- 1.9 2.6 J 73 N NA NA No BSL
NA NA

7440-50-8 Copper, Filtered 0.22 J 3.9 J ug/L 16SW1901-F 3/3 --- 3.9 ND 150 N 1300 FED-MCL(8) No BSL
1300 IDEM

7439-89-6 Iron, Filtered 11.8 J 163 ug/L 16SW2501-F 3/3 --- 163 ND 1100 N NA NA No BSL7439 89 6 Iron, Filtered 11.8 J 163 ug/L 16SW2501 F 3/3 163 ND 1100 N NA NA No BSL
NA NA

7439-92-1 Lead, Filtered 0.54 J 0.54 J ug/L 16SW1901-F 1/3 0.11 - 0.19 0.54 ND NA 15 FED-MCL(8) No BSL
15 IDEM

7439-95-4 Magnesium, Filtered 3020 J 6450 ug/L 16SW2501-F 3/3 --- 6450 3770 J NA NA NA No NUT
NA NA

7439-96-5 Manganese, Filtered 7.7 1970 J ug/L 16SW2501-F 3/3 --- 1970 12.5 J 88 N NA NA Yes ASL
NA NA

7440-02-0 Nickel, Filtered 4 J 8.6 ug/L 16SW2501-F 3/3 --- 8.6 ND 73 N NA NA No BSL
NA NA

7440-09-7 Potassium, Filtered 1030 J 1900 J ug/L 16SW2501-F 3/3 --- 1900 846 J NA NA NA No NUT
NA NA

7440-23-5 Sodium, Filtered 3840 J 8190 J ug/L 16SW2401-F 3/3 --- 8190 4360 J NA NA NA No NUT
NA NA

7440-66-6 Zinc, Filtered 9.1 J 21.8 J ug/L 16SW2401-F 3/3 --- 21.8 ND 1100 N NA NA No BSL
11000 IDEM

Miscellaneous Parameters
Nitrite/Nitrate-N 0 05 0 05 mg/L 16SW2401 1/1 --- 0 05 ND 1 1 FED-MCL No BSLNitrite/Nitrate-N 0.05 0.05 mg/L 16SW2401 1/1 --- 0.05 ND 1 1 FED-MCL No BSL

NA NA

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 - Upgradient concentrations are from location 16SW/SD18. J = Estimated value
5 - The U.S. EPA Region 9 tap water PRG is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient MCL = Maximum Contaminant Level
      of 0.1 for non-carcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 for carcinogens (denoted with a "C" flag) N = Noncarcinogen
     (U.S. EPA Region 9, October 2004, updated December 28, 2004). NA = Not Applicable/Not Available
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). ND = Not detected.
      Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, 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 and its respective site background value. SDWA = Safe Drinking Water Act
     Chemicals selected as COPCs are indicated by shaded chemical names. µgL = microgram per liter
8 - The MCL for this parameter is actually a treatment technique.  The SDWA action level (at the tap) has been presented. mg/L = milligram per liter

For elimination as a COPC:
Associated Samples Rationale Codes: BSL = Below Screening LevelAssociated Samples Rationale Codes:  BSL = Below Screening Level
16SW1901 16SW2401 16SW2501 For selection as a COPC:   NUT = Essential Nutrient
16SW1901-F 16SW2401-F 16SW2501-F  ASL = Above Screening Level and site background.   NTX = No Toxicity Data



TABLE 7-15

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - GULLIES
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Gullies Volatile Organic Compounds
67-64-1 Acetone 3 J 69 J ug/kg 16SD2201 6/10 1.3 - 10 69 5 J - 7 J 1400000 N 4800000 IDEM No BSL
156-59-2 cis-1,2-Dichloroethene 3 J 3 J ug/kg 16SD1201 1/10 0.948 - 1.58 3 ND 4300 N 110000 IDEM No BSL
75-71-8 Dichlorodifluoromethane 2 J 2 J ug/kg 16SD2701 1/10 0.948 - 1.58 2 ND 9400 N NA NA No BSL
79-01-6 Trichloroethene 2 J 19 ug/kg 16SD2901 2/10 0.948 - 1.58 19 ND 53 C 710 IDEM No BSL

Semi-Volatile Organic Compounds
91-57-6 2-Methylnaphthalene 5 J 5 J ug/kg 16SD0301 1/10 4 - 5.8 5 NA 5600 N(8) 3200000 IDEM No BSL
83-32-9 Acenaphthene 8 J 8 J ug/kg 16SD0501 1/10 3.9 - 5.8 8 NA 370000 N 9500000 IDEM No BSL
208-96-8 Acenaphthylene 4 J 8 ug/kg 16SD0301 3/10 4.1 - 5.8 8 NA 370000 N(9) 1100000 IDEM No BSL

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

p y g g
120-12-7 Anthracene 5 J 15 ug/kg 16SD0501 4/10 3.9 - 4.6 15 NA 2200000 N 47000000 IDEM No BSL
56-55-3 Benzo(a)anthracene 5 J 66 ug/kg 16SD0501 8/10 4.3 - 4.4 66 NA 620 C 5000 IDEM No BSL
50-32-8 Benzo(a)pyrene 7 J 84 ug/kg 16SD0501 6/10 3.9 - 4.6 84 NA 62 C 500 IDEM Yes ASL
205-99-2 Benzo(b)fluoranthene 6 J 120 ug/kg 16SD0501 7/10 3.9 - 4.6 120 NA 620 C 5000 IDEM No BSL
191-24-2 Benzo(g,h,i)perylene 5 J 65 ug/kg 16SD0501 7/10 4.3 - 4.6 65 NA 230000 N(10) 50000 IDEM No BSL
207-08-9 Benzo(k)fluoranthene 7 J 65 ug/kg 16SD0501 6/10 3.9 - 4.6 65 NA 6200 C 50000 IDEM No BSL
218-01-9 Chrysene 5 J 100 ug/kg 16SD0501 8/10 4.4 - 4.6 100 NA 62000 C 500000 IDEM No BSL
84-74-2 di-n-Butyl Phthalate 130 J 130 J ug/kg 16SD0801 1/9 79 - 120 130 NA 610000 N 18000000 IDEM No BSL
53-70-3 Dibenzo(a,h)anthracene 18 18 ug/kg 16SD0501 1/10 3.9 - 5.8 18 NA 62 C 500 IDEM No BSL
122-39-4 Diphenylamine 140 J 170 J ug/kg 16SD0301 2/9 82 - 120 170 NA 150000 N NA NA No BSL
206-44-0 Fluoranthene 5 J 160 ug/kg 16SD0501 9/10 4.6 160 NA 230000 N 6300000 IDEM No BSL
86-73-7 Fluorene 8 J 8 J ug/kg 16SD0501 1/10 3.9 - 5.8 8 NA 270000 N 6300000 IDEM No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 7 J 55 ug/kg 16SD0501 6/10 4.1 - 4.6 55 NA 620 C 5000 IDEM No BSL
91-20-3 Naphthalene 5 J 6 J ug/kg 16SD0301 2/10 4.1 - 5.8 6 NA 5600 N 3200000 IDEM No BSL
85-01-8 Phenanthrene 4 J 100 ug/kg 16SD0501 8/10 4.3 - 4.6 100 NA 230000 N(10) 470000 IDEM No BSL
129-00-0 Pyrene 6 J 170 ug/kg 16SD0501 9/10 4.6 170 NA 230000 N 4700000 IDEM No BSL

Energeticsg
606-20-2 2,6-Dinitrotoluene 0.54 J 0.92 J mg/kg 16SD1501 2/14 0.25 0.92 ND 6.1 N 6.3 IDEM(11) No BSL
121-82-4 RDX 0.27 J 0.27 J mg/kg 16SD0301 1/14 0.25 0.27 ND 4.4 C NA NA No BSL

Herbicides
87-86-5 Pentachlorophenol 2.6 J 19 J ug/kg 16SD1101 5/9 0.55 - 0.6 19 NA 3000 C 20000 IDEM No BSL

Inorganics
7429-90-5 Aluminum 5560 19500 J mg/kg 16SD0402 31/31 --- 19500 8710 J - 12800 J 7600 N NA NA Yes ASL
7440-36-0 Antimony 0.65 J 174 J mg/kg 16SD0601 30/31 0.6 174 1.3 J - 1.7 J 3.1 N 140 IDEM Yes ASL
7440-38-2 Arsenic 2.5 J 34.1 J mg/kg 16SD2601 31/31 --- 34.1 24.4 J - 27.5 J 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 56.6 J 2820 J mg/kg 16SD0301 31/31 --- 2820 84.5 J - 454 J 540 N 23000 IDEM Yes ASL
7440-41-7 Beryllium 0.43 J 2.3 J mg/kg 16SD1301 21/31 0.39 - 1.4 2.3 1.6 J - 3 J 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.47 J 27.2 J mg/kg 16SD0402 30/31 0.33 27.2 0.38 J - 0.62 J 3.7 N 12 IDEM Yes ASL
7440-70-2 Calcium 395 J 98100 J mg/kg 16SD0602 31/31 --- 98100 539 J - 846 J NA NA NA No NUT
7440-47-3 Chromium 13.3 J 85.2 J mg/kg 16SD1002 31/31 --- 85.2 36.9 J - 85 J 210 C(12) 430(13) IDEM No BSL
7440-48-4 Cobalt 2.5 J 41.2 J mg/kg 16SD1201 31/31 --- 41.2 29.7 J - 38.7 J 140 N(14) NA NA No BSL
7440-50-8 Copper 9.2 J 2570 J mg/kg 16SD0601 31/31 --- 2570 14.8 J - 15 J 310 N 13000 IDEM Yes ASL
7439-89-6 Iron 16500 J 127000 J mg/kg 16SD1002 31/31 --- 127000 74000 J - 141000 J 2300 N NA NA Yes ASL
7439-92-1 Lead 13.6 J 15200 J mg/kg 16SD0601 31/31 --- 15200 29.6 J - 73.2 J 400 400 IDEM Yes ASLg g
7439-93-2 Lithium 2.9 J 10.4 J mg/kg 16SD0401 9/9 --- 10.4 NA 160 N NA NA No BSL
7439-95-4 Magnesium 470 J 6080 J mg/kg 16SD0501 31/31 --- 6080 491 J - 916 J NA NA NA No NUT
7439-96-5 Manganese 54.6 J 2510 J mg/kg 16SD2601 31/31 --- 2510 2270 J - 3650 J 180 N NA NA Yes ASL



TABLE 7-15

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - GULLIES
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentrations(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

7439-97-6 Mercury 0.023 J 4.6 mg/kg 16SD0402 26/31 0.03 - 0.056 4.6 0.026 J - 0.043 J 2.3 N 100 IDEM Yes ASL
7440-02-0 Nickel 8.9 J 804 J mg/kg 16SD0602 31/31 --- 804 34.5 J - 39.2 J 160 N 6900 IDEM Yes ASL
7440-09-7 Potassium 282 J 1530 J mg/kg 16SD0902 31/31 --- 1530 739 J - 1120 J NA NA NA No NUT
7782-49-2 Selenium 0.33 J 1.5 J mg/kg 16SD1301 18/31 0.14 - 0.57 1.5 0.7 J - 1.2 J 39 N 1700 IDEM No BSL
7440-22-4 Silver 1.5 J 1.5 J mg/kg 16SD2901 1/31 0.01 - 0.53 1.5 ND 39 N 1700 IDEM No BSL
7440-23-5 Sodium 33.8 J 283 J mg/kg 16SD1102 8/31 11.7 - 65.3 283 40.3 J - 43.9 J NA NA NA No NUT
7440-24-6 Strontium 51 J 2740 J mg/kg 16SD0301 9/9 --- 2740 NA 4700 N NA NA No BSL
7440-31-5 Tin 0.4 J 19.6 J mg/kg 16SD0602 20/31 0.31 - 1.8 19.6 ND 4700 N NA NA No BSL
7440-32-6 Titanium 9.4 J 156 J mg/kg 16SD0401 14/14 --- 156 39.5 J - 54.3 J 31000 N(15) NA NA No BSL
7440-62-2 Vanadium 12.8 J 71.7 J mg/kg 16SD1301 31/31 --- 71.7 43.7 J - 52.4 J 7.8 N NA NA Yes ASL
7440-66-6 Zinc 68.3 J 23400 J mg/kg 16SD0301 30/31 270 23400 109 J - 131 J 2300 N 100000 IDEM 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 - Upgradient samples are from locations 16SW/SD14, 16SW/SD20, and 16SW/SD21. 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 (IDEM, January 2004). ND = Not detected
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically PRG = Preliminary Remediation Goal
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. sat = Soil Saturation Limit
8 - The value for naphthalene is used as a surrogate for 2-methylnaphthalene. µg/kg = microgram per kilogram
9 - The value for acenaphthene is used as a surrogate for acenaphthylene. mg/kg = milligram per kilogram
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
11 - Value is for dinitrotoluene mixtures. Rationale Codes:
12 The RBC for residential land use for total chromium is presented For selection as a COPC:12 - The RBC for residential land use for total chromium is presented. For selection as a COPC:
13 - Value is for hexavalent chromium.   ASL = Above Screening Level and site background.
14 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth non-carcinogenic PRG is presented.
15 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG. For elimination as a COPC:
       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table.   BKG = Below Background

  BSL = Below Screening Level
Associated Samples   NUT = Essential Nutrient

16SD0201 16SD0802 16SD1302 16SD2901   NTX = No Toxicity Data
16SD0301 16SD0901 16SD1501 16SD3001
16SD0302 16SD0902 16SD1601 16SD1401
16SD0401 16SD1001 16SD1602 16SD2001
16SD0402 16SD1002 16SD1701 16SD2101
16SD0501 16SD1101 16SD2201
16SD0502 16SD1102 16SD2302
16SD0601 16SD1201 16SD2601
16SD0602 16SD1202 16SD2701
16SD0801 16SD1301 16SD2801



TABLE 7-16

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - TURKEY CREEK
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment

Turkey Creek Volatile Organic Compounds
67-64-1 Acetone 7 J 7 J ug/kg 16SD1901 1/1 --- 7 ND 1400000 N 4800000 IDEM No BSL

Exposure 
Point Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)CAS Number Chemical
Minimum 

Concentration(1)

Rationale for 
Contaminant 
Deletion or 
Selection(7)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Concentration(4)

EPA Region 9 PRG 
(Residential)(5)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

g g
75-71-8 Dichlorodifluoromethane 22 22 ug/kg 16SD1901 1/1 --- 22 ND 9400 N NA NA No BSL

Inorganics
7429-90-5 Aluminum 8730 J 10500 J mg/kg 16SD1902 4/4 --- 10500 8090 J 7600 N NA NA Yes ASL
7440-36-0 Antimony 0.8 J 1.1 J mg/kg 16SD1901, 16SD2501 3/4 0.74 1.1 1.2 J 3.1 N 140 IDEM No BSL
7440-38-2 Arsenic 7 J 30.8 J mg/kg 16SD1901 4/4 --- 30.8 34.8 J 0.39 C 3.9 IDEM Yes ASL
7440-39-3 Barium 69.7 J 110 J mg/kg 16SD1901 4/4 --- 110 62.5 J 540 N 23000 IDEM No BSL
7440-41-7 Beryllium 1.5 J 2.4 J mg/kg 16SD1901 3/4 0.4 2.4 2.6 J 15 N 680 IDEM No BSL
7440-43-9 Cadmium 0.54 J 0.79 J mg/kg 16SD1901 3/4 0.47 0.79 0.54 J 3.7 N 12 IDEM No BSL
7440-70-2 Calcium 539 J 973 J mg/kg 16SD1901 4/4 --- 973 362 J NA NA NA No NUT
7440-47-3 Chromium 16.3 J 79.9 J mg/kg 16SD2401 4/4 --- 79.9 78.5 J 210 C(8) 430(9) IDEM No BSL
7440-48-4 Cobalt 16.1 J 26.9 J mg/kg 16SD1901 4/4 --- 26.9 21.4 J 140 N(10) NA NA No BSL
7440-50-8 Copper 13.4 J 15.1 J mg/kg 16SD1902 4/4 --- 15.1 12.6 J 310 N 13000 IDEM No BSL
7439-89-6 Iron 15800 J 122000 J mg/kg 16SD1901 4/4 --- 122000 124000 J 2300 N NA NA Yes ASL
7439-92-1 Lead 23.3 J 32.9 J mg/kg 16SD2501 4/4 --- 32.9 28.1 J 400 400 IDEM No BSL
7439-95-4 Magnesium 400 J 916 J mg/kg 16SD2501 4/4 --- 916 292 J NA NA NA No NUT
7439-96-5 Manganese 398 J 1900 J mg/kg 16SD1901 4/4 --- 1900 1370 J 180 N NA NA Yes ASL
7439-97-6 Mercury 0.022 J 0.022 J mg/kg 16SD1901 1/4 0.036 - 0.046 0.022 0.025 J 2.3 N 100 IDEM No BSLy g g
7440-02-0 Nickel 20.8 J 43.4 J mg/kg 16SD1901 4/4 --- 43.4 43 J 160 N 6900 IDEM No BSL
7440-09-7 Potassium 462 J 1040 J mg/kg 16SD2501 4/4 --- 1040 438 J NA NA NA No NUT
7782-49-2 Selenium 0.5 J 0.8 J mg/kg 16SD2401 3/4 0.31 0.8 0.5 J 39 N 1700 IDEM No BSL
7440-32-6 Titanium 50.6 J 50.6 J mg/kg 16SD1901 1/1 --- 50.6 56.4 J 31000 N(11) NA NA No BSL
7440-62-2 Vanadium 21.1 J 51.2 J mg/kg 16SD2401 4/4 --- 51.2 56.3 J 7.8 N NA NA Yes ASL
7440-66-6 Zinc 84.4 J 206 J mg/kg 16SD1901 4/4 --- 206 92.5 J 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 - Upgradient concentrations are from location 16SW/SD18. J = Estimated value
5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG).  The non-carcinogenic 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 (IDEM, January 2004). ND = Not detected
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically PRG = Preliminary Remediation Goal
      determined to be above site background.  Chemicals selected as COPCs are indicated by shaded chemical names. sat = Soil Saturation Limitg y
8 - The RBC for residential land use for total chromium is presented. µg/kg = microgram per kilogram
9 - Value is for hexavalent chromium. mg/kg = milligram per kilogram
10 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth non-carcinogenic PRG is presented.
11 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG. Rationale Codes:
       The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. For selection as a COPC:

  ASL = Above Screening Level and site background.
Associated Samples

16SD1901 16SD2501 For elimination as a COPC:
16SD1902 16SD1801   BKG = Below Background
16SD2401   BSL = Below Screening Level

  NUT = Essential Nutrient
  NTX = No Toxicity Data



TABLE 7-17

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - BUILDING 146 INDOOR AIR
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Air
Exposure Medium: Indoor Air

Building 146 Volatile Organic Compounds
79-01-6 Trichloroethene 4.46 J 11.3 ug/m3 146ASIN04 6/10 4.73 - 5.37 11.3 NA 1.2 C 1.2 IDEM Yes ASL

Exposure 
Point

Rationale for 
Contaminant 
Deletion or 
Selection(7)

COPC 
Flag

Potential 
ARAR/TBC(6)

Potential 
ARAR/TBC 
Source(6)

ORNL RSL
Air

 (Residential)(5)

Frequency 
of 

Detection

Range of 
Nondects(2)

Concentratio
n Used for 

Screening(3)

Upgradient 
Concentrations(4)Units Sample of Maximum 

Concentration
Maximum 

Concentration(1)
CAS 

Number Chemical
Minimum 

Concentration(1)

79 01 6 Trichloroethene 4.46 J 11.3 ug/m 146ASIN04 6/10 4.73  5.37 11.3 NA 1.2 C 1.2 IDEM 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 - No upgradient or background air samples were collected. J = Estimated value
5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level (RSL).  Carcinogenic values represent an incremental cancer risk of 1.0E-06 NA = Not Applicable/Not Available
     (carcinogens denoted with a "C" flag)  (ORNL, September 12, 2008).
6 -  IDEM Draft Vapor Intrusion Pilot Plant Guidance Appendix VIII, Table 2 - 30 year chronic action levels (IDEM, 2006). Rationale Codes:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level . For selection as a COPC:
     Chemicals selected as COPCs are indicated by shaded chemical names.   ASL = Above Screening Level and site background.

Associated Samples For elimination as a COPC:
146ASIN01   BSL = Below Screening Level
146ASIN02
146ASIN03
146ASIN04146ASIN04
146ASIN05
146ASIN06
146ASIN06

146ASIN06-D
146ASIN07
146ASIN08
146ASOT01



TABLE 7-18

CHEMICALS RETAINED AS COPCs
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 2

Surface Soil Subsurface Soil Ground Water Surface Water Sediment

Chemical Upper Aquifer Middle Aquifer Lower and Valley 
Aquifers

Direct 
Contact

Vapor 
Intrusion

Direct 
Contact

Vapor 
Intrusion

Direct 
Contact

Vapor 
Intrusion

Dioxin/Furans
1,2,3,4,6,7,8,9-OCDD X
1,2,3,4,6,7,8-HPCDD X
1,2,3,7,8,9-HXCDD X
1,2,3,7,8-PECDD X
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane X X
1,1,2-Trichloroethane X X
1,1-Dichloroethene X
1,2,3-Trichloropropane X
1,2-Dichloroethane X
Benzene X X
Bromodichloromethane X
Carbon Tetrachloride X X
Chloroform X X
cis-1,2-Dichloroethene X X X X
Methylene Chloride X X X
Tetrachloroethene X X X
Toluene X
trans-1,2-Dichloroethene X
Trichloroethene X X X X X X X X X X X X
Vinyl Chloride X X X
Semivolatile Organic Compounds
Benzo(a)anthracene X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X
Benzo(k)fluoranthene X
Bis(2-ethylhexyl)phthalate
Chrysene X
Dibenzo(a,h)anthracene X X
Indeno(1,2,3-cd)pyrene X X
Naphthalene X
Pyridine X
Herbicides

Turkey 
Creek

Building 146 
Indoor AirDirect 

Contact Soil to Air Soil to 
Groundwater

Direct 
Contact Gullies Turkey 

CreekSoil to Air Soil to 
Groundwater Gullies

Herbicides
Pentachlorophenol X X
Energetics
2-Nitrotoluene X
2,4,6-Trinitrotoluene X
2-Amino-4,6-Dinitrotoluene X
4-Amino-2,6-Dinitrotoluene X
HMX
RDX X X X
Inorganics
Aluminum X X X X X X X X X X
Antimony X X X X X X
Arsenic X X X X X X X X X X X
Barium X X X X X X
Beryllium X X
Cadmium X X X X X
Chromium X X X X X
Cobalt X X X X X
Copper X X
Iron X X X X X X X X
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Surface Soil Subsurface Soil Ground Water Surface Water Sediment

Chemical Upper Aquifer Middle Aquifer Lower and Valley 
Aquifers

Direct 
Contact

Vapor 
Intrusion

Direct 
Contact

Vapor 
Intrusion

Direct 
Contact

Vapor 
Intrusion

Turkey 
Creek

Building 146 
Indoor AirDirect 

Contact Soil to Air Soil to 
Groundwater

Direct 
Contact Gullies Turkey 

CreekSoil to Air Soil to 
Groundwater Gullies

Lead X X X X X X
Lithium X
Manganese X X X X X X X X X X X
Mercury X X
Nickel X X X X X X
Selenium X X
Thallium X
Vanadium X X X X X X X X
Zinc X X X

Notes
X - Indicates chemical was retained as a COPC.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Soil Surface Soil SWMU 16 Maintenance Adult Ingestion Quant Maintenance workers may contact surface soil during normal work activities.
Worker Dermal Quant

Occupational Adult Ingestion Quant Occupational workers may contact surface soil during normal work activities.
Worker Dermal Quant

Trespassers Adolescents Ingestion Quant

Dermal Quant

Air SWMU 16 Maintenance Adult Inhalation Quant
Worker

Occupational Adult Inhalation Quant
Worker

Trespassers Adolescents Inhalation Quant

Subsurface Soil Subsurface Soil SWMU 16 Maintenance Adult Ingestion None Maintenance workers are not expected to be exposed to subsurface soil.
Worker Dermal None

Occupational Adult Ingestion None Occupational workers are not expected to be exposed to subsurface soil.
Worker Dermal None

Trespassers Adolescents Ingestion None
Dermal None

Air SWMU 16 Maintenance Adult Inhalation None
Worker

Occupational Adult Inhalation None
Worker

Trespassers Adolescents Inhalation None

Groundwater Groundwater All Aquifers Maintenance Adult Ingestion None Maintenance workers are not expected to have contact with groundwater.
Workers Dermal None

Occupational Adult Ingestion Quant

Occupational workers may be exposed to fugitive dust and volatile emissions during work 
activities.

Trespassers are not exposed to subsurface soil.

Although access to the base is controlled, once inside the base, access to the SWMU 16 is 
not limited by any physical restraint.  Adolescent trespassers may be exposed to surface soil 
while at the site.

Although access to the base is controlled, once inside the base, access to the SWMU 16 is 
not limited by any physical restraint.

Trespassers are not exposed to subsurface soil.

Occupational workers may be exposed to groundwater if groundwater was used as a potable

Maintenance workers are not expected to be exposed to subsurface soil. 

Occupational workers are not expected to be exposed to subsurface soil.

Maintenance workers may be exposed to fugitive dust and volatile emissions during work 
activities. 

Occupational Adult Ingestion Quant
Worker Dermal Quant

Trespassers Adolescents Ingestion None Adolescent trespassers are not expected to be exposed to groundwater.
Dermal None

Air All Aquifers Maintenance Adult Inhalation None
Workers

Occupational Adult Inhalation None
Worker

Trespassers Adolescents Inhalation None Adolescent trespassers are not expected to be exposed to groundwater.

Vapor Intrusion Occupational Adult Inhalation Quant
Worker

Maintenance workers are not expected to be exposed to COPCs that have volatilized from 
groundwater.

Occupational workes may be exposed to COPCs that have volatilzed from groundwater and 
migrated through building foundations into indoor air

Occupational workers may be exposed to groundwater if groundwater was used as a potable 
water source.

Occupational workers are not expected to be exposed to COPCs that have volatilized from 
groundwater.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Water Surface Water Gullies and Turkey Creek Maintenance Adult Ingestion None Maintenance workers are not expected to ingest surface water.
Workers Dermal Quant Maintenance workers may have dermal contact with surface water.

Occupational Adult Ingestion None Occupational workers are not expected to be exposed to surface water.
Worker Dermal None

Trespassers Adolescents Ingestion Quant

Dermal Quant

Sediment Sediment Gullies and Turkey Creek Maintenance Adult Ingestion Quant Maintenance workers may contact sediment.
Workers Dermal Quant

Occupational Adult Ingestion None Occupational workers are not expected to be exposed to sediment.
Worker Dermal None

Trespassers Adolescents Ingestion Quant

Dermal Quant

Future Surface Soil Surface Soil SWMU 16 Construction Adult Ingestion Quant
Workers Dermal Quant

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Air SWMU 16 Construction Adult Inhalation Quant
Workers

Recreational Child Inhalation Quant
Users

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future. 

Although a future residential scenario is considered unlikely at the site this scenario is included 
to aid in future risk management decisions.

Construction workers may be exposed to fugitive dust and volatile emissions during 
construction activities. 

Construction workers may have contact with surface soil during excavation activities.

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.

Although access to the base is controlled, once inside the base, access to the SWMU 16 is 
not limited by any physical restraint.  Adolescent trespassers may be exposed to surface water 
while at the site.

Although access to the base is controlled, once inside the base, access to the SWMU 16 is 
not limited by any physical restraint.  Adolescent trespassers may be exposed to sediment 
while at the site.

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.

Although a future residential scenario is considered unlikely at the site this scenario is included 
to aid in future risk management decisions.

Users
Adult Inhalation Quant

Residents Child Inhalation Quant

Adult Inhalation Quant

Subsurface Soil Subsurface Soil SWMU 16 Construction Adult Ingestion Quant
Workers Dermal Quant

Recreational Child Ingestion None Recreational users are not expected to be exposed to subsurface soil.

Users Dermal None
Adult Ingestion None Recreational users are not expected to be exposed to subsurface soil.

Dermal None

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.

state park in the future. 

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.
Construction workers may have contact with subsurface soil during excavation activities.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Residents Child Ingestion None Future residents are not expected to be exposed to subsurface soil.

Dermal None
Adult Ingestion None Future residents are not expected to be exposed to subsurface soil.

Dermal None
Future Subsurface Soil Air SWMU 16 Construction Adult Inhalation None

Workers

Recreational Child Inhalation None
Users

Adult Inhalation None

Air SWMU 16 Residents Child Inhalation None

Adult Inhalation None

Groundwater Groundwater All Aquifers Construction Adult Ingestion None Construction workers are not expected to ingest groundwater.
Workers

Dermal Quant Construction workers may have dermal contact with ground water during excavation activities.

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Air All Aquifers Construction Adult Inhalation Quant
Workers

Recreational Child Inhalation None

Recreational workers are not expected to be exposed to subsurface soil.

Recreational workers are not expected to be exposed to subsurface soil. 

Recreational users may be exposed to groundwater if groundwater was used as a potable 
water source.

Recreational users may be exposed to groundwater if groundwater was used as a potable 
water source.

Construction workers may be exposed to COPCs that have volatilized from groundwater 
during excavation activities.

Future residents are not expected to be exposed to subsurface soil.

Future residents are not expected to be exposed to subsurface soil.

Construction workers may be exposed to fugitive dust and volatile emissions during 
construction activities. 

Recreational users are not expected to be exposed to COPCs that have volatilized from

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

Recreational Child Inhalation None
Users

Adult Inhalation None

Residents Child Inhalation Quant

Adult Inhalation Quant

Vapor Intrusion Residents Child Inhalation Quant Child Residents may be exposed to COPCs that have volatilzed from groundwater
 and migrated through building foundations into indoor air.

Adult Inhalation Quant Adult Residents may be exposed to COPCs that have volatilzed from groundwater
 and migrated through building foundations into indoor air.

Surface Water Surface Water Gullies and Turkey Creek Construction Adult Ingestion None Construction workers are not expected to be exposed to surface water.
Workers Dermal None

Recreational users are not expected to be exposed to COPCs that have volatilized from 
groundwater.

Recreational users are not expected to be exposed to COPCs that have volatilized from 
groundwater.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Future Sediment Sediment Gullies and Turkey Creek Construction Adult Ingestion None Construction workers are not expected to be exposed to sediment.
Workers Dermal None

Recreational Child Ingestion Quant
Users Dermal Quant

Adult Ingestion Quant
Dermal Quant

Residents Child Ingestion Quant
Dermal Quant

Adult Ingestion Quant
Dermal Quant

Notes:
Quant - Quantitative.
Qual - Qualitative.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

Although a future residential scenario is considered unlikely at the site, this scenario is 
included to aid in future risk management decisions.

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.

This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future.
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RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
SWMU 16 CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR 

NSWC CRANE, CRANE INDIANA 
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Receptors Exposure Routes 

Maintenance Workers 
(current/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/future land use)(1) 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Direct ingestion of ground water 
• Groundwater dermal contact 
• Inhalation of vapors intruding into a building from the 

groundwater 
Adolescent Trespassers 
(6 to 17 years) 
(current/future land use) 

• Soil dermal contact (surface) 
• Soil ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment dermal contact 
• Surface water/sediment Ingestion 

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) 
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 dermal contact 
• Surface water/sediment ingestion 
• Groundwater dermal contact 
• Direct ingestion of groundwater 
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Receptors Exposure Routes 

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 
• Groundwater dermal contact (showering/bathing) 
• Inhalation of volatiles in groundwater (showering/bathing) 
• Inhalation of vapors intruding into a building from the 

groundwater 
• Surface water/sediment dermal contact 
• Surface water/sediment ingestion 

 
1 – Occupational workers and residents will also be evaluated for exposures to chemicals of concern in 

subsurface soil in the uncertainty section of the risk assessments.  This scenario is included to 
account for the possibility that subsurface soil could be brought to the surface in future excavation 
projects. 
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TABLE 7-21

EXPOSURE POINT CONCENTRATIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Surface Surface/ Surface Water Sediment
Chemical Soil Subsurface Soil Groundwater Gullies Turkey Creek Gullies Turkey Creek

(mg/kg) (mg/kg) (ug/L) (ug/L) (ug/L) (mg/kg) (mg/kg)
Volatile Organic Compounds
1,1,2,2-Tetrachloroethane NA NA 1.52(1) NA NA NA NA
1,1,2-Trichloroethane NA NA 18.2(1) NA NA NA NA
1,1-Dichloroethene NA NA 10.5(1) NA NA NA NA
1,2,3-Trichloropropane NA NA 1.44(1) NA NA NA NA
1,2-Dichloroethane NA NA 1.5(1) NA NA NA NA
Benzene NA NA 1.7(1) NA NA NA NA
Bromodichloromethane NA NA 1.45(1) NA NA NA NA
Carbon Tetrachloride NA NA 2.58(1) NA NA NA NA
Chloroform NA NA 4.24(1) NA NA NA NA
cis-1,2-Dichloroethene NA NA 286(1) NA NA NA NA
Methylene Chloride NA NA 2.7(1) NA NA NA NA
Tetrachloroethene NA NA 10.9(1) NA NA NA NA

(1)Toluene NA NA 19(1) NA NA NA NA
trans-1,2-Dichloroethene NA NA 2.89(1) NA NA NA NA
Trichloroethene 0.031(2) 0.774(3) 21055(1) 20.4(2) NA NA NA
Vinyl Chloride NA NA 24.2(1) NA NA NA NA
Semivolatile Organic Compounds
Benzo(a)anthracene 2.70(3) 1.06(2) NA NA NA NA NA
Benzo(a)pyrene 2.36(3) 0.927(2) NA NA NA 0.043(4) NA
Benzo(b)fluoranthene 2.59(3) 1.02(2) NA NA NA NA NA
Dibenzo(a,h)anthracene 0.451(3) 0.132(5) NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 1.24(3) 0.486(2) NA NA NA NA NA
Naphthalene 0.027(5) 0.017(5) NA NA NA NA NA
Pyridine NA NA 1.92(1) NA NA NA NA
Energetics
2-Nitrotoluene NA NA 0.172(1) NA NA NA NA
2,4,6-Trinitrotoluene NA NA 0.284(1) NA NA NA NA
2-Amino-4,6-Dinitrotoluene NA NA 1.18(1) NA NA NA NA
4-Amino-2,6-Dinitrotoluene NA NA 0.722(1) NA NA NA NA
RDX NA NA 25.1(1) 24(6) NA NA NA
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EXPOSURE POINT CONCENTRATIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Surface Surface/ Surface Water Sediment
Chemical Soil Subsurface Soil Groundwater Gullies Turkey Creek Gullies Turkey Creek

(mg/kg) (mg/kg) (ug/L) (ug/L) (ug/L) (mg/kg) (mg/kg)
Inorganics
Aluminum 13725(7) 12636(7) 23388(1) 2767(4) NA 12961(7) 10500(6)

Antimony 5.15(8) 4.59(2) 0.745(1) 5.82(4) NA 48.7(4) NA
Arsenic 6.29(4) 5.81(4) 5.29(1) 1.49(9) 0.37(6) 13.1(4) 30.8(6)

Barium NA NA 284(1) 200(4) NA 1662(3) NA
Beryllium NA NA 1.88(1) NA NA NA NA
Cadmium NA NA 0.455(1) 2.25(4) NA 14.5(8) NA
Chromium NA NA 32(1) 3.67(4) NA NA NA
Cobalt NA NA 81.7(1) NA NA NA NA
Copper 70(8) 82.9(2) NA NA NA 1463(9) NA
Iron 21817(7) 20410(7) 29423(1) 3038(4) NA 64255(5) 122000(6)

Lead 127(1) 82.2(1) 13.6(1) 48.4(1) NA 1730(1) NA
Lithium NA NA 33(1) NA NA NA NA

(4) (4) (1) (4) (6) (7) (6)Manganese 354(4) 257(4) 4948(1) 127(4) 476(6) 1193(7) 1900(6)

Mercury NA NA NA NA NA 0.933(9) NA
Nickel NA NA 145(1) NA NA 159(5) NA
Vanadium 28.3(4) 25.4(7) 29.3(1) 5.29(4) NA 38.4(4) 51.2(6)

Zinc NA NA NA 513(4) NA 5842(4) NA
Notes
NA - Not applicable.  Not a COPC for this media.
1 - Arithmetic Mean.
2 - 97.5% Chebyshev(Mean, Std) UCL.
3 - 99% Chebyshev(Mean, Std) UCL.
4 - Approximate Gamma 95% UCL.
5 - 95% Chebyshev(Mean, Std) UCL.
6 - Maximum detected concentration.
7 - Student-t UCL.
8 - H-UCL.
9 - 95% Chebyshev(MVUE) UCL.

RAGS Part D tables for the exposure point concentrations are included in Appendix I.



TABLE 7-22

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 16 CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE INDIANA
PAGE 1 OF 3

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)ET (hours/day) 8( ) 8( ) 8( ) 4( ) 4( ) 4( ) 24( ) 24( )

EF-Soil (days/year) 150(8) 24(9) 250(5) 26(10) 52(11) 52(11) 350(5) 350(5)

PEF (m3/kg) 1.49E+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)
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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

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)

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)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



TABLE 7-22

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 16 CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE INDIANA
PAGE 3 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

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 non-carcinogenic 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 groundwater/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, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
6 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
7 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
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 exposure9 - 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 reasonable 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, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
13 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997b: Exposure Factors Handbook. EPA/600/8-95/002FA.
14 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
15 - Assume that  head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997b.
16 - U.S. EPA, 1996: Soil Screening Guidance: Technical Background Document (PEF values site specific).
17 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
18 - Assume an 8-hour work shift.
19 - IDEM, 2004: RISC Technical Guide, January Update.
20 - VDEQ September 2004. Virginia Department of Environmental Quality (VDEQ, online -http://www.deq.state.va.us/brownfieldweb/vrp.html).
21 - Foster, S.A. and P.C. Chrostowski, 1987.  Inhalation Exposure to Volatile Organic Contaminants in the Shower.
22 - U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.



TABLE 7-23

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 16 CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE INDIANA
PAGE 1 OF 3

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)

EF-Soil (days/year) 150(7) 12(8) 219(3) 13(9) 26(10) 26(10) 234(3) 234(3)

PEF (m3/kg) 1.49E+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)

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)



TABLE 7-23

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 16 CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE INDIANA
PAGE 2 OF 3

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(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-

NA
chemical- chemical- chemical- chemical- chemical-

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



TABLE 7-23

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 16 CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE INDIANA
PAGE 3 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

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 non-carcinogenic 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 groundwater/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, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6 - Central tendency exposure is assumed to be one-half the reasonable maximum exposure 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.10  Assume 2 days a week in warm weather months for RME and one day a week for CTE.
11 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
12 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997b: Exposure Factors Handbook. EPA/600/8-95/002FA.
13 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
14 - Assume that  head, arms, hands, lower legs, and feet are exposed (U.S. EPA, 1997b).
15 - U.S. EPA, 1996: Soil Screening Guidance: Technical Background Document (PEF values site specific).
16 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
17 - U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
18 - Assume an 8-hour work shift.
19 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
20 - IDEM, 2004: RISC Technical Guide, January Update.
21 - VDEQ September 2004. Virginia Department of Environmental Quality (VDEQ, online -http://www.deq.state.va.us/brownfieldweb/vrp.html).
22 - Foster, S.A. and P.C. Chrostowski, 1987.  Inhalation Exposure to Volatile Organic Contaminants in the Shower.
23 - U.S. EPA Region IV, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.
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TABLE 7-24

CHEMICAL PROPERTIES FOR
VOLATILIZATION FROM SOIL/GROUNDWATER TO OUTDOOR AIR MODELS

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA

Molecular Organic Carbon Air Water Solubility Henry's Law Constant
Chemical Weight Partition Coefficient Diffusivity Diffusivity Limit

(g/mole) (cm3/g) (cm2/sec) (cm2/sec) (mg/L) (Dimensionless) (atm-m3/mol)
1,1,2,2-Tetrachloroethane 1.68E+02 9.33E+01 7.10E-02 7.90E-06 2.97E+03 1.41E-02 3.44E-04
1,1,2-Trichloroethane 1.33E+02 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.74E-02 9.12E-04
1,1-Dichloroethene 9.69E+01 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.61E-02
1,2,3-Trichloropropane 1.47E+02 1.75E+00 7.10E-02 7.90E-06 1.75E+03 1.15E+00 2.80E-02
1,2-Dichloroethane 9.90E+01 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.01E-02 9.78E-04
2-Nitrotoluene 1.37E+02 1.05E+02 4.75E-02 8.67E-06 6.50E+02 3.60E-03 8.79E-05
Benzene 7.81E+01 5.89E+01 8.80E-02 9.80E-06 1.75E+03 2.28E-01 5.56E-03
Bromodichloromethane 1.64E+02 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.56E-02 1.60E-03
Carbon Tetrachloride 1.54E+02 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.25E+00 3.05E-02
Chloroform 1.19E+02 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03
cis-1,2-Dichloroethene 9.70E+01 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03
Methylene Chloride 8.49E+01 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02 2.19E-03
Naphthalene 1.28E+02 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.83E-04
TetrachloroetheneTe rachloroethene 1.66E+02 166E+02 .55E+0255E+02 7 20E 02.20E-02 8 20E 06.20E-06 2 00E+.00E+02 7 54E 01 1 84E 0202 .54E-01 .84E-02
Toluene 9.21E+01 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.63E-03
trans-1,2-Dichloroethene 9.70E+01 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.85E-01 9.39E-03
Trichloroethene 1.31E+02 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 1.03E-02
Vinyl Chloride 6.25E+01 1.86E+01 1.06E-01 1.23E-05 2.76E+03 1.11E+00 2.71E-02

Source: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, U.S. EPA, December 2002.



TABLE 7-25

INPUT PARAMETERS FOR CALCULATION OF
THE VOLATILIZATION FROM SOIL TO OUTDOOR AIR MODELS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Parameter Definition Value Reference
Q/C Inverse of mean concentration at center of source (g/m2-s per kg/m3). 68.81 U.S. EPA, 1996; IDEM, 2004

T Exposure interval (seconds). 9.5E+08 U.S. EPA, 1996; IDEM, 2004
pb Dry soil bulk density (g/cm3). 1.5 U.S. EPA, 1996; IDEM, 2004
ps Soil particle density (g/cm3). 2.65 U.S. EPA, 1996; IDEM, 2004
θw Water-filled soil porosity (Lpore/Lsoil). 0.15 U.S. EPA, 1996; IDEM, 2004
n Total soil porosity (Lpore/Lsoil). 0.434 U.S. EPA, 1996; IDEM, 2004
Di Diffusivity in air (cm2/sec). Chemical specific U.S. EPA, 2002
H' Dimensionless Henry's Law Constant. Chemical specific U.S. EPA, 2002
S Solubility limit (mg/L) Chemical specific U.S. EPA, 2002

Dw Diffusivity in water (cm2/sec). Chemical specific U.S. EPA, 2002
Koc Soil organic carbon partition coefficient (cm3/g). Chemical specific U.S. EPA, 2002
foc Fraction organic carbon in soil (g/g). 0.006 U.S. EPA, 1996; IDEM, 2004

Notes:
Chemical specific values are presented in Table 7-20
IDEM, 2004: RISC Technical Guide, January Update.
U.S. EPA, 1996: Soil Screening Guidance: Technical Background Document. EPA/540/R95/128.
U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
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INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 3

Chemical of Media Dermal Absorption FA Kp T(event) Tau T* B
Potential Concern  Fraction (soil) Value Value Units Value Units Value Units Value Units Value

Volatile Organic Compounds
1,1,2,2-Tetrachloroethane Groundwater NA 1 6.9E-03 cm/hr (1) hr 9.3E-01 hr 2.2E+00 hr 3.5E-02
1,1,2-Trichloroethane Groundwater NA 1 6.4E-03 cm/hr (1) hr 6.0E-01 hr 1.4E+00 hr 2.9E-02
1,1-Dichloroethene Groundwater NA 1 1.2E-02 cm/hr (1) hr 3.7E-01 hr 8.9E-01 hr 4.4E-02
1,2,3-Trichloropropane Groundwater NA 1 7.5E-03 cm/hr (1) hr 7.0E-01 hr 1.7E+00 hr 3.5E-02
1,2-Dichloroethane Groundwater NA 1 4.2E-03 cm/hr (1) hr 3.8E-01 hr 9.2E-01 hr 1.6E-02
Benzene Groundwater NA 1 1.5E-02 cm/hr (1) hr 2.9E-01 hr 7.0E-01 hr 5.1E-02
Bromodichloromethane Groundwater NA 1 4.6E-03 cm/hr (1) hr 8.8E-01 hr 2.1E+00 hr 2.3E-02
Carbon Tetrachloride Groundwater NA 1 1.6E-02 cm/hr (1) hr 7.8E-01 hr 1.9E+00 hr 7.8E-02

Chloroform Groundwater, 
Surface Water

NA 1 6.8E-03 cm/hr (1) hr 5.0E-01 hr 1.2E+00 hr 2.9E-02

cis-1,2-Dichloroethene Surface Water NA 1 1.1E-02 cm/hr (1) hr 3.7E-01 hr 8.8E-01 hr 4.1E-02
Methylene Chloride Groundwater NA 1 3.5E-03 cm/hr (1) hr 3.2E-01 hr 7.6E-01 hr 1.3E-02
Tetrachloroethene Groundwater NA 1 3.3E-02 cm/hr (1) hr 9.1E-01 hr 2.2E+00 hr 1.7E-01
Toluene Groundwater NA 1 3.1E-02 cm/hr (1) hr 3.5E-01 hr 8.4E-01 hr 1.1E-01
Trans-1,2-Dichloroethene Groundwater NA 1 7.7E-03 cm/hr (1) hr 3.7E-01 hr 8.9E-01 hr 2.9E-02

Trichloroethene Soil, Groundwater, 
Surface Water

0 1 1.2E-02 cm/hr (1) hr 5.8E-01 hr 1.4E+00 hr 5.1E-02

Vinyl Chloride Groundwater NA 1 5.6E-03 cm/hr (1) hr 2.4E-01 hr 5.7E-01 hr 1.7E-02
Semivolatile Organic Compounds
Benzo(a)anthracene Soil, Surface Water 0.13 1 4.7E-01 cm/hr (1) hr 2.0E+00 hr 8.5E+00 hr 2.8E+00
Benzo(a)pyrene Soil, Sediment 0.13 NA NA NA (1) hr NA NA NA NA NA
Benzo(b)fluoranthene Soil 0.13 1 7.0E-01 cm/hr (1) hr 2.8E+00 hr 1.2E+01 hr 4.3E+00
Bis(2-ethylhexyl)phthalate Surface Water NA 0.8 2.5E-02 cm/hr (1) hr 1.7E+01 hr 4.0E+01 hr 1.9E-01
Dibenzo(a,h)anthracene Soil 0.13 NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene Soil 0.13 0.6 1.0E+00 cm/hr (1) hr 3.8E+00 hr 1.7E+01 hr 6.7E+00
Naphthalene Soil, Surface Water 0.13 1 4.7E-02 cm/hr (1) hr 5.6E-01 hr 1.3E+00 hr 2.0E-01
Pyridine Groundwater NA 1 1.5E-03 cm/hr (1) hr 2.9E-01 hr 7.0E-01 hr 5.2E-03
Herbicides
Pentachlorophenol Surface Water NA 0.9 3.9E-01 cm/hr (1) hr 3.3E+00 hr 1.4E+01 hr 2.5E+00
Energetics
2-Nitrotoluene Groundwater NA 1 8.9E-03 cm/hr (1) hr 6.2E-01 hr 1.5E+00 hr 4.0E-02

2,4,6-Trinitrotoluene Groundwater, 
Surface Water

NA 1 9.6E-04 cm/hr (1) hr 2.0E+00 hr 4.7E+00 hr 5.6E-03

2-Amino-4,6-Dinitrotoluene Groundwater, 
Surface Water

NA 1 2.0E-03 cm/hr (1) hr 1.3E+00 hr 3.2E+00 hr 1.1E-02

4-Amino-2,6-Dinitrotoluene Groundwater, 
Surface Water

NA 1 1.3E-02 cm/hr (1) hr 3.7E-01 hr 8.8E-01 hr 4.9E-02

HMX Surface Water NA 1 1.2E-04 cm/hr (1) hr 4.8E+00 hr 1.1E+01 hr 8.0E-04

RDX Groundwater, 
Surface Water

NA 1 3.4E-04 cm/hr (1) hr 1.8E+00 hr 4.4E+00 hr 1.9E-03



TABLE 7-26

INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 3

Chemical of Media Dermal Absorption FA Kp T(event) Tau T* B
Potential Concern  Fraction (soil) Value Value Units Value Units Value Units Value Units Value

Inorganics

Aluminum
Soil, Groundwater, 

Surface Water, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Antimony
Soil, Groundwater, 

Surface Water, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Arsenic
Soil, Groundwater, 

Surface Water, 
Sediment

0.03 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Barium
Groundwater, 

Surface Water, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Beryllium Groundwater NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Cadmium
Groundwater, 

Surface Water, 
Sediment

0.001 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Chromium III Groundwater, 
Surface Water

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Chromium VI Groundwater, 
Surface Water

0 1 2.0E-03 cm/hr (1) hr NA NA NA NA NA

Cobalt Groundwater, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Copper Soil 0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Iron
Soil, Groundwater, 

Surface Water, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Lithium Groundwater NA 4.9E-04 cm/hr (1) hr NA NA NA NA NA

Manganese Soil, Surface 0 1 1 0E 03 cm/hr (1) hr NA NA NA NA NAManganese Soil, Surface 
Water, Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Mercury Surface Water, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Nickel Groundwater, 
Sediment

0 1 2.0E-04 cm/hr (1) hr NA NA NA NA NA

Selenium Groundwater NA 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Vanadium
Soil, Groundwater, 

Surface Water, 
Sediment

0 1 1.0E-03 cm/hr (1) hr NA NA NA NA NA

Zinc Surface Water, 
Sediment

0 1 6.0E-04 cm/hr (1) hr NA NA NA NA NA
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Chemical of Media Dermal Absorption FA Kp T(event) Tau T* B
Potential Concern  Fraction (soil) Value Value Units Value Units Value Units Value Units Value

Notes:
All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004a.
1 - T(event) is 2 hr for the construction worker and 0.25 hr for the occupational worker, child and adult recreational user, and child and adult resident for exposures to groundwater.
     T(event) is 2 hr for the construction worker and 4 hr for the occupational worker, child and adult recreational user, and child and adult resident for exposures to surface water.
FA = Fraction Absorbed Water T* = Time to Reach Steady-State
Kp = Dermal Permeability Coefficient of Compound in Water B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the
T(event) = Event Duration Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis
Tau = Lag Time NA = Not applicable.



TABLE 7-27

NON-CANCER TOXICITY DATA - ORAL/DERMAL
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CRANE, INDIANA
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Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(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
1,1,2,2-Tetrachloroethane Chronic 6.0E-02 mg/kg/day 1 6.0E-02 mg/kg/day Liver NA NCEA 10/19/2004
1,1,2-Trichloroethane Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Blood 1000/1 IRIS 3/24/2005
1,1-Dichloroethene Chronic 5.0E-02 mg/kg/day 1 5.0E-02 mg/kg/day Liver 100/1 IRIS 3/24/2005
1,2,3-Trichloropropane Chronic 6.0E-03 mg/kg/day 1 6.0E-03 mg/kg/day Blood 1000/1 IRIS 3/24/2005
1,2-Dichloroethane Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day NA NA NCEA 10/19/2004
Benzene Chronic 4.0E-03 mg/kg/day 1 4.0E-03 mg/kg/day Blood 300/1 IRIS 3/24/2005
Bromodichloromethane Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Kidney 1000/1 IRIS 3/24/2005
Carbon Tetrachloride Chronic 7.0E-04 mg/kg/day 1 7.0E-04 mg/kg/day Liver 1000/1 IRIS 3/24/2005
Chloroform Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver 1000/1 IRIS 3/24/2005
cis-1,2-Dichloroethene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Blood NA EPA 3 10/19/2004
Methylene Chloride Chronic 6.0E-02 mg/kg/day 1 6.0E-02 mg/kg/day Liver 100/1 IRIS 3/24/2005
Tetrachloroethene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver 1000/1 IRIS 3/24/2005
Toluene Chronic 2.0E-01 mg/kg/day 1 2.0E-01 mg/kg/day Kidney, Liver 1000/1 IRIS 3/24/2005
trans-1,2-Dichloroethene Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Blood 1000/1 IRIS 3/24/2005
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 3/24/2005
Semivolatile Organic Compounds
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA
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
Bis(2-ethylhexyl)phthalate Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Liver 1000/1 IRIS 3/24/2005
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA
Naphthalene Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Body Weight 3000/1 IRIS 3/24/2005
Pyridine Chronic 1.0E-03 mg/kg/day 1 1.0E-03 mg/kg/day Liver 1000/1 IRIS 3/24/2005
Herbicides
Pentachlorophenol Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Liver, Kidney 100/1 IRIS 3/24/2005
Energetics
2-Nitrotoluene Chronic 1 0E-02 mg/kg/day 1 1 0E-02 mg/kg/day Spleen 1000 HEAST 7/19972-Nitrotoluene Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Spleen 1000 HEAST 7/1997
2,4,6-Trinitrotoluene Chronic 5.0E-04 mg/kg/day 1 5.0E-04 mg/kg/day Liver 1000/1 IRIS 3/24/2005
2-Amino-4,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/day 1 2.0E-04 mg/kg/day Liver NA NCEA 10/19/2004
4-Amino-2,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/day 1 2.0E-04 mg/kg/day Liver NA NCEA 10/19/2004
HMX Chronic 5.0E-02 mg/kg/day 1 5.0E-02 mg/kg/day Liver, Blood 1000/1 IRIS 3/24/2005
RDX Chronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Prostate 100/1 IRIS 3/24/2005
Metals
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 NCEA 10/19/2004
Antimony Chronic 4.0E-04 mg/kg/day 0.15 6.0E-05 mg/kg/day Blood 1000/1 IRIS 3/24/2005
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 3/24/2005
Barium Chronic 7.0E-02 mg/kg/day 0.07 4.9E-03 mg/kg/day Kidney 3/1 IRIS 3/24/2005
Beryllium Chronic 2.0E-03 mg/kg/day 0.007 1.4E-05 mg/kg/day GS 300/1 IRIS 3/24/2005
Cadmium(3) Chronic 5.0E-04 mg/kg/day 0.05 2.5E-05 mg/kg/day Kidney 10/1 IRIS 3/24/2005
Chromium III Chronic 1.5E+00 mg/kg/day 0.013 2.0E-02 mg/kg/day NOEL 100/10 IRIS 3/24/2005
Chromium VI Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity/GS/Bone 300/3 IRIS 3/24/2005
Cobalt Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day NA NA EPA 3 10/19/2004
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 10/19/2004
Lead NA NA NA NA NA NA NA NA NA NA
Lithium Chronic 2.0E-03 mg/kg/day 1 2.0E-03 mg/kg/day NA NA NCEA 10/19/2004
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Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(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)

Manganese (Soil) Chronic 7.0E-02 mg/kg/day 0.04 2.8E-03 mg/kg/day CNS 1/1 IRIS 3/24/2005
Manganese (Water) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 3/1 IRIS 3/24/2005
Mercury(4) Chronic 3.0E-04 mg/kg/day 0.07 2.1E-05 mg/kg/day CNS 1000/1 IRIS 3/24/2005
Nickel Chronic 2.0E-02 mg/kg/day 0.04 8.0E-04 mg/kg/day Body Weight 300/1 IRIS 3/24/2005
Selenium Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day Skin, CNS 3/1 IRIS 3/24/2005
Vanadium Chronic 1.0E-03 mg/kg/day 0.026 2.6E-05 mg/kg/day Kidney 300 NCEA 10/19/2004
Zinc Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 3/24/2005

Notes: Definitions:
1 - U.S. EPA, 2004a: 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 III Risk-Based Concentration Table, October 19, 2004.
3 - Water value for cadmium is listed. GS = Gastrointestinal System
4 - Value is for mercuric chloride. HEAST= Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System
NA = Not Applicable
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
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene Chronic 2.0E-01 mg/m3 5.7E-02 (mg/kg/day) Liver 30/1 IRIS 3/24/2005
1,2,3-Trichloropropane Chronic 4.9E-03 mg/m3 1.4E-03 (mg/kg/day) Blood NA NCEA 10/19/2004
1,2-Dichloroethane Chronic 4.9E-03 mg/m3 1.4E-03 (mg/kg/day) NA NA NCEA 10/19/2004
Benzene Chronic 3.0E-02 mg/m3 1.4E-03 (mg/kg/day) Blood 300/1 IRIS 3/24/2005
Bromodichloromethane NA NA NA NA NA NA NA NA NA
Carbon Tetrachloride Chronic 2.0E-03 mg/m3 5.7E-04 (mg/kg/day) Liver NA NCEA 10/19/2004
Chloroform Chronic 4.9E-02 mg/m3 1.4E-02 (mg/kg/day) Liver NA NCEA 10/19/2004
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
Methylene Chloride Chronic 3.0E+00 mg/m3 8.6E-01 (mg/kg/day) Liver 100 HEAST 7/1997
Tetrachloroethene Chronic 4.9E-01 mg/m3 1.4E-01 (mg/kg/day) Liver NA NCEA 10/19/2004
Toluene Chronic 4.0E-01 mg/m3 1.1E-01 (mg/kg/day) CNS 300/1 IRIS 3/24/2005
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
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 3/24/2005
Semivolatile Organic Compounds
Benzo(a)anthracene 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
Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA
Naphthalene Chronic 0.003 mg/m3 8.6E-04 (mg/kg/day) Nasal 3000/1 IRIS 3/24/2005
Pyridine NA NA NA NA NA NA NA NA NA
Herbicides
Pentachlorophenol NA NA NA NA NA NA NA NA NA
Energetics
2-Nitrotoluene NA NA NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene NA NA NA NA NA NA NA NA NA
2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA
4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA
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HMX NA NA NA NA NA NA NA NA NA
RDX NA NA NA NA NA NA NA NA NA
Metals
Aluminum Chronic 3.5E-03 mg/m3 1.0E-03 (mg/kg/day) CNS 300 NCEA 7/26/2001
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 10/19/2004
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 3/24/2005
Cobalt Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) NA NA EPA 3 10/19/2004
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 3/24/2005
Nickel NA NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA

Notes: Definitions:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg CNS = Central Nervous System

EPA 3 = U.S. EPA Region 3 RBC Table, October 19, 2004.
HEAST= Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System
NA = Not Applicable
NCEA = National Center for Environmental Assessment
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
1,1,2,2-Tetrachloroethane 2.0E-01 (mg/kg/day)-1 1 2.0E-01 (mg/kg/day)-1 C IRIS 3/24/2005
1,1,2-Trichloroethane 5.7E-02 (mg/kg/day)-1 1 5.7E-02 (mg/kg/day)-1 C IRIS 3/24/2005
1,1-Dichloroethene NA NA NA NA NA C IRIS 3/24/2005
1,2,3-Trichloropropane 2.0E-03 (mg/kg/day)-1 1 2.0E-03 (mg/kg/day)-1 NA NCEA 10/19/2004
1,2-Dichloroethane 9.1E-02 (mg/kg/day)-1 1 9.1E-02 (mg/kg/day)-1 B2 IRIS 3/24/2005
Benzene 5.5E-02 (mg/kg/day)-1 1 5.5E-02 (mg/kg/day)-1 A IRIS 3/24/2005
Bromodichloromethane 6.2E-02 (mg/kg/day)-1 1 6.2E-02 (mg/kg/day)-1 B2 IRIS 3/24/2005
Carbon Tetrachloride 1.3E-01 (mg/kg/day)-1 1 1.3E-01 (mg/kg/day)-1 B2 IRIS 3/24/2005
Chloroform NA NA NA NA NA B2 IRIS 3/24/2005
cis-1,2-Dichloroethene NA NA NA NA NA D IRIS 3/24/2005
Methylene Chloride 7.5E-03 (mg/kg/day)-1 1 7.5E-03 (mg/kg/day)-1 B2 IRIS 3/24/2005
Tetrachloroethene 5.4E-01 (mg/kg/day)-1 1 5.4E-01 (mg/kg/day)-1 NA EPA 3 10/19/2004
Toluene NA NA NA NA NA D IRIS 3/24/2005
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 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A IRIS 3/24/2005
Semivolatile Organic Compounds
Benzo(a)anthracene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Benzo(a)pyrene 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 IRIS 3/24/2005
Benzo(b)fluoranthene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Bis(2-ethylhexyl)phthalate 1.4E-02 (mg/kg/day)-1 1 1.4E-02 (mg/kg/day)-1 B2 IRIS 3/24/2005
Dibenzo(a,h)anthracene 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 EPA(1) 7/1993

1 1Indeno(1,2,3-cd)pyrene 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 EPA(1) 7/1993
Naphthalene NA NA NA NA NA C IRIS 3/24/2005
Pyridine NA NA NA NA NA NA NA NA
Herbicides
Pentachlorophenol 1.2E-01 (mg/kg/day)-1 1 1.2E-01 (mg/kg/day)-1 B2 IRIS 3/24/2005
Energetics
2-Nitrotoluene 2.3E-01 (mg/kg/day)-1 1 2.3E-01 (mg/kg/day)-1 NA EPA 3 10/19/2004
2,4,6-Trinitrotoluene 3.0E-02 (mg/kg/day)-1 1 3.0E-02 (mg/kg/day)-1 C IRIS 3/24/2005
2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA NA NA
4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA NA NA
HMX NA NA 1.0E+00 NA NA D IRIS 3/24/2005
RDX 1.1E-01 (mg/kg/day)-1 1 1.1E-01 (mg/kg/day)-1 C IRIS 3/24/2005
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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 3/24/2005
Barium NA NA NA NA NA D IRIS 3/24/2005
Beryllium NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA B1 IRIS 3/24/2005
Chromium III NA NA NA NA NA D IRIS 3/24/2005
Chromium VI NA NA NA NA NA D IRIS 3/24/2005
Cobalt NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA D IRIS 3/24/2005
Iron NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA B2 IRIS 3/24/2005
Lithium NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA D IRIS 3/24/2005
Nickel NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA C IRIS 3/24/2005
Vanadium NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA D IRIS 3/24/2005
Zinc NA NA NA NA NA D IRIS 3/24/2005

Notes: EPA Group:
1 - U.S. EPA, 2004a: 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 x 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 19, 2004.      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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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
1,1,2,2-Tetrachloroethane 5.8E-02 (mg/m3)-1 2.0E-01 (mg/kg/day)-1 C IRIS 3/24/2005
1,1,2-Trichloroethane 1.6E-02 (mg/m3)-1 5.6E-02 (mg/kg/day)-1 C IRIS 3/24/2005
1,1-Dichloroethene NA NA NA NA C IRIS 3/24/2005
1,2,3-Trichloropropane NA NA NA NA NA NA NA
1,2-Dichloroethane 2.6E-02 (mg/m3)-1 9.1E-02 (mg/kg/day)-1 B2 IRIS 3/24/2005
Benzene 7.8E-03 (mg/m3)-1 2.7E-02 (mg/kg/day)-1 A IRIS 3/24/2005
Bromodichloromethane NA NA NA NA NA NA NA
Carbon Tetrachloride 1.5E-02 (mg/m3)-1 5.3E-02 (mg/kg/day)-1 B2 IRIS 3/24/2005
Chloroform 2.3E-02 (mg/m3)-1 8.1E-02 (mg/kg/day)-1 B2 IRIS 3/24/2005
cis-1,2-Dichloroethene NA NA NA NA D IRIS 3/24/2005
Methylene Chloride 4.7E-04 (mg/m3)-1 1.6E-03 (mg/kg/day)-1 B2 IRIS 3/24/2005
Tetrachloroethene 5.7E-03 (mg/m3)-1 2.0E-02 (mg/kg/day)-1 NA EPA 3 10/19/2004
Toluene NA NA NA NA D IRIS 3/24/2005
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 4.4E-03 (mg/m3)-1 1.5E-02 (mg/kg/day)-1 A IRIS 3/24/2005
Semivolatile Organic Compounds
Benzo(a)anthracene 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 10/19/2004
Benzo(b)fluoranthene NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate 4.0E-03 (mg/m3)-1 1.4E-02 (mg/kg/day)-1 B2 NCEA 10/19/2004
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA
Naphthalene NA NA NA NA C IRIS 3/24/2005
Pyridine NA NA NA NA NA NA NA
Herbicides
Pentachlorophenol NA NA NA NA NA NA NA



TABLE 7-30

CANCER TOXICITY DATA - INHALATION
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 3

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)

Energetics
2-Nitrotoluene NA NA NA NA NA NA NA
2,4,6-Trinitrotoluene NA NA NA NA NA NA NA
2-Amino-4,6-Dinitrotoluene NA NA NA NA NA NA NA
4-Amino-2,6-Dinitrotoluene NA NA NA NA NA NA NA
HMX NA NA NA NA D IRIS 3/24/2005
RDX 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 3/24/2005
Barium NA NA NA NA D IRIS 3/24/2005
Beryllium 2.4E+00 (mg/m3)-1 8.4E+00 (mg/kg/day)-1 B1 IRIS 3/24/2005
Cadmium 1.8E+00 (mg/m3)-1 6.3E+00 (mg/kg/day)-1 B1 IRIS 3/24/2005
Chromium III NA NA NA NA D IRIS 3/24/2005
Chromium VI 1.2E+01 (mg/m3)-1 4.2E+01 (mg/kg/day)-1 A IRIS 3/24/2005
Cobalt 2.8E+00 (mg/m3)-1 9.8E+00 (mg/kg/day)-1 NA EPA 3 10/19/2004
Copper NA NA NA NA D IRIS 3/24/2005
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA B2 IRIS 3/24/2005
Lithium NA NA NA NA NA NA NA
Manganese NA NA NA NA D IRIS 3/24/2005
Nickel NA NA NA NA NA NA NA
Mercury NA NA NA NA C IRIS 3/24/2005
Vanadium NA NA NA NA NA NA NA
Selenium NA NA NA NA D IRIS 3/24/2005
Zinc NA NA NA NA D IRIS 3/24/2005
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CANCER TOXICITY DATA - INHALATION
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 3

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)

Notes: EPA Group:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/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 

Definitions:               inadequate or no evidence in humans .
IRIS = Integrated Risk Information System.      C - Possible human carcinogen.
NA = Not Available.      D - Not classifiable as a human carcinogen.
NCEA = National Center for Environmental Assessment      E - Evidence of noncarcinogenicity.
EPA 3 = U.S. EPA Region 3 RBC Table, October 19, 2004.
CA EPA = California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002.



TABLE 7-31

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 6

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Maintenance Worker Surface Soil Incidental Ingestion 1E-06 - - - - - - 0.01 - -
Dermal Contact 8E-07 - - - - - - 0.0004 - -
Inhalation 1E-09 - - - - - - 0.0006 - -
Total 2E-06 - - - - - - 0.02 - -

Surface Water - Gullies Dermal Contact 2E-08 - - - - - - 0.004 - -
Surface Water - Turkey Creek Dermal Contact 1E-09 - - - - - - 0.003 - -
Sediment - Gullies Incidental Ingestion 7E-07 - - - - - - 0.05 - -

Dermal Contact 1E-07 - - - - - - 0.001 - -
Total 8E-07 - - - - - - 0.05 - -

Sediment - Turkey Creek Incidental Ingestion 2E-06 - - - - Arsenic 0.06 - -
Dermal Contact 3E-07 - - - - - - 0.002 - -
Total 2E-06 - - - - Arsenic 0.06 - -
Total All Media 5E-06 0.1

Occupational Worker Surface Soil Incidental Ingestion 1E-05 - - - - Benzo(a)pyrene, Arsenic 0.2 - -
Dermal Contact 8E-06 - - - - Benzo(a)pyrene 0.004 - -
Inhalation 1E-08 - - - - - - 0.006 - -

Total 2E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.2 - -

Groundwater Incidental Ingestion 1E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethene, Arsenic 1,1,2-Trichloroethane, RDX 5 Manganese

Dermal Contact 4E-05 - - Trichloroethene Tetrachloroethene,           
Vinyl Chloride 0.09 - -

Total 1E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethene, Arsenic 1,1,2-Trichloroethane, RDX 5 Manganese

Total All Media 1E-03 5

Adolescent Trespasser Surface Soil Incidental Ingestion 9E-07 - - - - - - 0.03 - -
Dermal Contact 6E-07 - - - - - - 0.0007 - -
Inhalation 2E-10 - - - - - - 0.0002 - -
Total 2E-06 - - - - - - 0.03 - -

Surface Water - Gullies Incidental Ingestion 3E-07 - - - - - - 0.02 - -
Dermal Contact 3E-08 - - - - - - 0.01 - -
Total 3E-07 - - - - - - 0.04 - -

Surface Water - Turkey Creek Incidental Ingestion 3E-08 - - - - - - 0.007 - -
Dermal Contact 2E-09 - - - - - - 0.01 - -
Total 3E-08 - - - - - - 0.02 - -

Sediment - Gullies Incidental Ingestion 5E-07 - - - - - - 0.09 - -
Dermal Contact 1E-07 - - - - - - 0.002 - -
Total 6E-07 - - - - - - 0.1 - -

Sediment - Turkey Creek Incidental Ingestion 1E-06 - - - - - - 0.1 - -
Dermal Contact 2E-07 - - - - - - 0.003 - -
Total 1E-06 - - - - - - 0.1 - -
Total All Media 4E-06 0.3
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SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 6

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 1E-06 - - - - - - 0.3 - -
Dermal Contact 3E-07 - - - - - - 0.004 - -
Inhalation 1E-07 - - - - - - 3 Aluminum, Manganese
Total 1E-06 - - - - - - 3 Aluminum, Manganese

Groundwater Dermal Contact 3E-06 - - - - Trichloroethene 0.4 - -
Inhalation 2E-06 - - - - Trichloroethene 0.1 - -
Total 5E-06 - - - - Trichloroethene 0.5 - -
Total All Media 7E-06 4

Child Recreational User Surface Soil Incidental Ingestion 3E-06 - - - - - - 0.1 - -
Dermal Contact 2E-06 - - - - - - 0.004 - -
Inhalation 6E-10 - - - - - - 0.001 - -
Total 5E-06 - - - - Benzo(a)pyrene 0.2 - -

Groundwater Incidental Ingestion 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 5 Manganese

Dermal Contact 1E-05 - - - - Trichloroethene 0.09 - -

Total 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 5 Manganese

Surface Water - Gullies Incidental Ingestion 8E-07 - - - - - - 0.1 - -
Dermal Contact 8E-08 - - - - - - 0.09 - -
Total 9E-07 - - - - - - 0.2 - -

Surface Water - Turkey Creek Incidental Ingestion 9E-08 - - - - - - 0.04 - -
Dermal Contact 6E-09 - - - - - - 0.06 - -
Total 1E-07 - - - - - - 0.1 - -

Sediment - Gullies Incidental Ingestion 2E-06 - - Arsenic 0.5 - -
Dermal Contact 3E-07 - - - - - - 0.01 - -
Total 2E-06 - - - - Arsenic 0.6 - -

Sediment - Turkey Creek Incidental Ingestion 4E-06 - - - - Arsenic 0.6 - -
Dermal Contact 7E-07 - - - - - - 0.02 - -
Total 5E-06 - - - - Arsenic 0.6 - -
Total All Media 3E-04 7
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SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES
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CRANE, INDIANA
PAGE 3 OF 6

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Recreational User Surface Soil Incidental Ingestion 1E-06 - - - - - - 0.02 - -
Dermal Contact 2E-06 - - - - - - 0.0008 - -
Inhalation 6E-10 - - - - - - 0.0004 - -
Total 3E-06 - - - - Benzo(a)pyrene 0.02 - -

Groundwater Incidental Ingestion 2E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 1 - -

Dermal Contact 2E-05 - - Trichloroethene Tetrachloroethene 0.05 - -

Total 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 1 - -

Surface Water - Gullies Incidental Ingestion 1E-07 - - - - - - 0.005 - -
Dermal Contact 2E-07 - - - - - - 0.05 - -
Total 3E-07 - - - - - - 0.06 - -

Surface Water - Turkey Creek Incidental Ingestion 2E-08 - - - - - - 0.002 - -
Dermal Contact 1E-08 - - - - - - 0.04 - -
Total 3E-08 - - - - - - 0.04 - -

Sediment - Gullies Incidental Ingestion 7E-07 - - - - - - 0.06 - -
Dermal Contact 3E-07 - - - - - - 0.002 - -
Total 1E-06 - - - - - - 0.06 - -

Sediment - Turkey Creek Incidental Ingestion 2E-06 - - - - Arsenic 0.06 - -
Dermal Contact 6E-07 - - - - - - 0.004 - -
Total 2E-06 - - - - Arsenic 0.06 - -
Total All Media 3E-04 1

Lifelong Recreational User Surface Soil Incidental Ingestion 4E-06 - - - - Benzo(a)pyrene NA - -
(Child and Adult) Dermal Contact 4E-06 - - - - Benzo(a)pyrene NA - -

Inhalation 1E-09 - - - - - - NA - -
Total 8E-06 - - - - Benzo(a)pyrene NA - -

Groundwater Incidental Ingestion 5E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic NA - -

Dermal Contact 3E-05 - - Trichloroethene Tetrachloroethene NA - -
Tetrachloroethene,           

Total 5E-04 Trichloroethene Vinyl Chloride
,

1,1,2-Trichloroethane, RDX, 
Arsenic

NA - -

Surface Water - Gullies Incidental Ingestion 1E-06 - - - - - - NA - -
Dermal Contact 3E-07 - - - - - - NA - -
Total 1E-06 - - - - - - NA - -

Surface Water - Turkey Creek Incidental Ingestion 1E-07 - - - - - - NA - -
Dermal Contact 2E-08 - - - - - - NA - -
Total 1E-07 - - - - - - NA - -

Sediment - Gullies Incidental Ingestion 2E-06 - - - - Arsenic NA - -
Dermal Contact 6E-07 - - - - - - NA - -
Total 3E-06 - - - - Arsenic NA - -

Sediment - Turkey Creek Incidental Ingestion 5E-06 - - - - Arsenic NA - -
Dermal Contact 1E-06 - - - - - - NA - -
Total 7E-06 - - - - Arsenic NA - -
Total All Media 5E-04 NA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Child Residents Surface Soil Incidental Ingestion 4E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

2 - -

Dermal Contact 1E-05 - - - - Benzo(a)pyrene 0.02 - -
Inhalation 1E-08 - - - - - - 0.03 - -

Total 5E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

2 - -

Groundwater Ingestion 3E-03 Trichloroethene,          
Vinyl Chloride

Tetrachloroethene, RDX, 
Arsenic

1,1,2,2-Tetrachloroethane, 
1,1,2-Trichloroethane,        
Carbon Tetrachloride

51

cis-1,2-Dichloroethene, 
Trichloroethene,           

Vinyl Chloride, Aluminum,  
Arsenic, Iron, Lithium, 

Manganese, Vanadium,     
2-Amino-4,6-Dinitrotoluene

Dermal Contact 1E-04 - - Trichloroethene Tetrachloroethene,           
Vinyl Chloride 1 - -

Inhalation 4E-04 Trichloroethene - - 1,1,2-Trichloroethene 5 Trichloroethene

Total 3E-03 Trichloroethene,          
Vinyl Chloride

Tetrachloroethene, RDX, 
Arsenic

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane,          

1,1,2-Trichloroethane,     
Carbon Tetrachloride

57

cis-1,2-Dichloroethene, 
Carbon Tetrachloride, 

Trichloroethene,           
Vinyl Chloride, Aluminum,  

Arsenic, Iron, Lithium, 
Manganese, Vanadium,     

2-Amino-4,6-Dinitrotoluene, 
4-Amino-2,6-Dinitrotoluene

Surface Water - Gullies Incidental Ingestion 8E-07 - - - - - - 0.1 - -
Dermal Contact 8E-08 - - - - - - 0.09 - -
Total 9E-07 - - - - - - 0.2 - -

Surface Water - Turkey Creek Incidental Ingestion 9E-08 - - - - - - 0.04 - -
Dermal Contact 6E-09 - - - - - - 0.06 - -
Total 1E-07 - - - - - - 0.1 - -

Sediment - Gullies Incidental Ingestion 2E-06 - - - - Arsenic 0.5 - -
Dermal Contact 3E-07 - - - - - - 0.01 - -
Total 2E-06 - - - - Arsenic 0.5 - -

Sediment - Turkey Creek Incidental Ingestion 4E-06 - - - - Arsenic 0.6 - -
Dermal Contact 6E-07 - - - - - - 0.02 - -
Total 4E-06 - - - - Arsenic 0.6 - -
Total All Media 3E-03 60
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Residents Surface Soil Incidental Ingestion 2E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.2 - -

Dermal Contact 7E-06 - - - - Benzo(a)pyrene 0.003 - -
Inhalation 1E-08 - - - - - - 0.008 - -

Total 2E-05 - - - -
Benzo(a)pyrene, 

Dibenzo(a,h)anthracene, 
Arsenic

0.2 - -

Groundwater Ingestion 3E-03 Trichloroethene,          
Vinyl Chloride

Tetrachloroethene, RDX, 
Arsenic

1,1,2,2-Tetrachloroethane, 
1,1,2-Trichloroethane,        
Carbon Tetrachloride

15 Trichloroethene, Iron, 
Manganese

Dermal Contact 3E-04 Trichloroethene Tetrachloroethene Vinyl Chloride 0.7 - -
Inhalation 4E-04 Trichloroethene - - 1,1,2-Trichloroethane 1.0 - -

Total 4E-03 Trichloroethene,          
Vinyl Chloride

Tetrachloroethene, RDX, 
Arsenic

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane,          

1,1,2-Trichloroethane,        
Carbon Tetrachloride

16 Trichloroethene, Iron, 
Manganese

Surface Water - Gullies Incidental Ingestion 1E-07 - - - - - - 0.005 - -
Dermal Contact 2E-07 - - - - - - 0.05 - -
Total 3E-07 - - - - - - 0.06 - -

Surface Water - Turkey Creek Incidental Ingestion 2E-08 - - - - - - 0.002 - -
Dermal Contact 1E-08 - - - - - - 0.04 - -
Total 3E-08 - - - - - - 0.04 - -

Sediment - Gullies Incidental Ingestion 7E-07 - - - - - - 0.06 - -
Dermal Contact 2E-07 - - - - - - 0.002 - -
Total 9E-07 - - - - - - 0.06 - -

Sediment - Turkey Creek Incidental Ingestion 2E-06 - - - - Arsenic 0.06 - -
Dermal Contact 4E-07 - - - - - - 0.003 - -
Total 2E-06 - - - - Arsenic 0.06 - -
Total All Media 4E-03 17
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Lifelong Residents                        
(Child and Adult) Surface Soil Incidental Ingestion 5E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Arsenic

NA - -

Dermal Contact 2E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA - -

Inhalation 3E-08 - - - - - - NA - -

Total 7E-05 - - Benzo(a)pyrene, Arsenic

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

NA - -

Groundwater Ingestion 6E-03 Trichloroethene,          
Vinyl Chloride

1,1,2-Trichloroethane, 
Tetrachloroethene, RDX, 

Arsenic

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane, Benzene, 

Bromodichloromethane, 
Carbon Tetrachloride, 

NA - -

Dermal Contact 5E-04 Trichloroethene Tetrachloroethene,        
Vinyl Chloride - - NA - -

Inhalation 8E-04 Trichloroethene - - 1,1,2-Trichloroethane, 
Chloroform, Vinyl Chloride NA - -

Total 7E-03 Trichloroethene,          
Vinyl Chloride

1,1,2-Trichloroethane, 
Tetrachloroethene, RDX, 

Arsenic

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane, Benzene, 

Bromodichloromethane, 
Carbon Tetrachloride, 

Chloroform

NA - -

Surface Water - Gullies Incidental Ingestion 1E-06 - - - - - - NA - -
Dermal Contact 3E-07 - - - - - - NA - -
Total 1E-06 - - - - - - NA - -

Surface Water - Turkey Creek Incidental Ingestion 1E-07 - - - - - - NA - -
Dermal Contact 2E-08 - - - - - - NA - -
Total 1E-07 - - - - - - NA - -

Sediment - Gullies Incidental Ingestion 2E-06 - - - - Arsenic NA - -
Dermal Contact 5E-07 - - - - - - NA - -
Total 3E-06 - - - - Arsenic NA - -

Sediment - Turkey Creek Incidental Ingestion 5E-06 - - - - Arsenic NA - -
Dermal Contact 1E-06 - - - - - - NA - -
Total 6E-06 - - - - Arsenic NA - -
Total All Media 7E-03 NA
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Maintenance Worker Surface Soil Incidental Ingestion 1E-07 - - - - - - 0.004 - -
Dermal Contact 1E-08 - - - - - - 0.00002 - -
Inhalation 2E-10 - - - - - - 0.0003 - -
Total 1E-07 - - - - - - 0.004 - -

Surface Water - Gullies Dermal Contact 3E-09 - - - - - - 0.002 - -
Surface Water - Turkey Creek Dermal Contact 2E-10 - - - - - - 0.001 - -
Sediment - Gullies Incidental Ingestion 6E-08 - - - - - - 0.01 - -

Dermal Contact 3E-09 - - - - - - 0.00006 - -
Total 6E-08 - - - - - - 0.01 - -

Sediment - Turkey Creek Incidental Ingestion 1E-07 - - - - - - 0.01 - -
Dermal Contact 6E-09 - - - - - - 0.0001 - -
Total 1E-07 - - - - - - 0.01 - -
Total All Media 3E-07 0.03

Occupational Worker Surface Soil Incidental Ingestion 2E-06 - - - - - - 0.07 - -
Dermal Contact 3E-07 - - - - - - 0.0004 - -
Inhalation 3E-09 - - - - - - 0.005 - -
Total 2E-06 - - - - - - 0.07 - -

Groundwater Incidental Ingestion 4E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 5 Manganese

Dermal Contact 1E-05 - - - - Trichloroethene 0.06 - -

Total 4E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 5 Manganese

Total All Media 4E-04 5

Adolescent Trespasser Surface Soil Incidental Ingestion 2E-07 - - - - - - 0.006 - -
Dermal Contact 6E-08 - - - - - - 0.00006 - -
Inhalation 5E-11 - - - - - - 0.00006 - -
Total 3E-07 - - - - - - 0.007 - -

Surface Water - Gullies Incidental Ingestion 7E-08 - - - - - - 0.005 RDXg
Dermal Contact 8E-09 - - - - - - 0.004 - -
Total 7E-08 - - - - - - 0.009 RDX

Surface Water - Turkey Creek Incidental Ingestion 7E-09 - - - - - - 0.002 - -
Dermal Contact 4E-10 - - - - - - 0.003 - -
Total 8E-09 - - - - - - 0.004 - -

Sediment - Gullies Incidental Ingestion 1E-07 - - - - - - 0.02 - -
Dermal Contact 1E-08 - - - - - - 0.0002 - -
Total 1E-07 - - - - - - 0.02 - -

Sediment - Turkey Creek Incidental Ingestion 2E-07 - - - - - - 0.01 - -
Dermal Contact 2E-08 - - - - - - 0.0003 - -
Total 2E-07 - - - - - - 0.01 - -
Total All Media 7E-07 0.06
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Construction Worker Surface/Subsurface Soil Incidental Ingestion 5E-07 - - - - - - 0.2 - -
Dermal Contact 1E-07 - - - - - - 0.001 - -
Inhalation 1E-07 - - - - - - 3 Aluminum, Manganese
Total 7E-07 - - - - - - 3 Aluminum, Manganese

Groundwater Dermal Contact 3E-06 - - - - Trichloroethene 0.3 - -
Inhalation 3E-07 - - - - - - 0.02 - -
Total 3E-06 - - - - Trichloroethene 0.3 - -
Total All Media 4E-06 4

Child Recreational User Surface Soil Incidental Ingestion 2E-07 - - - - - - 0.04 - -
Dermal Contact 6E-08 - - - - - - 0.0004 - -
Inhalation 5E-11 - - - - - - 0.0003 - -
Total 3E-07 - - - - - - 0.04 - -

Groundwater Incidental Ingestion 4E-05 - - Trichloroethene Vinyl Chloride 3 - -
Dermal Contact 1E-06 - - - - - - 0.03 - -
Total 5E-05 - - Trichloroethene Vinyl Chloride 3 - -

Surface Water - Gullies Incidental Ingestion 7E-08 - - - - - - 0.03 - -
Dermal Contact 8E-09 - - - - - - 0.02 - -
Total 8E-08 - - - - - - 0.05 - -

Surface Water - Turkey Creek Incidental Ingestion 8E-09 - - - - - - 0.01 - -
Dermal Contact 5E-10 - - - - - - 0.02 - -
Total 8E-09 - - - - - - 0.03 - -

Sediment - Gullies Incidental Ingestion 1E-07 - - - - - - 0.1 - -
Dermal Contact 1E-08 - - - - - - 0.001 - -
Total 1E-07 - - - - - - 0.1 - -

Sediment - Turkey Creek Incidental Ingestion 3E-07 - - - - - - 0.1 - -
Dermal Contact 2E-08 - - - - - - 0.002 - -
Total 3E-07 - - - - - - 0.1 - -
Total All Media 9E-05 3
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> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Recreational User Surface Soil Incidental Ingestion 9E-08 - - - - - - 0.004 - -
Dermal Contact 3E-08 - - - - - - 0.00006 - -
Inhalation 5E-11 - - - - - - 0.0001 - -
Total 1E-07 - - - - - - 0.004 - -

Groundwater Incidental Ingestion 3E-05 - - Trichloroethene Vinyl Chloride 0.5 - -
Dermal Contact 3E-06 - - - - Trichloroethene 0.02 - -
Total 4E-05 - - Trichloroethene Vinyl Chloride 0.6 - -

Surface Water - Gullies Incidental Ingestion 1E-08 - - - - - - 0.001 - -
Dermal Contact 2E-08 - - - - - - 0.01 - -
Total 3E-08 - - - - - - 0.01 - -

Surface Water - Turkey Creek Incidental Ingestion 1E-09 - - - - - - 0.0004 - -
Dermal Contact 1E-09 - - - - - - 0.009 - -
Total 2E-09 - - - - - - 0.01 - -

Sediment - Gullies Incidental Ingestion 5E-08 - - - - - - 0.01 - -
Dermal Contact 6E-09 - - - - - - 0.0002 - -
Total 6E-08 - - - - - - 0.01 - -

Sediment - Turkey Creek Incidental Ingestion 1E-07 - - - - - - 0.02 - -
Dermal Contact 1E-08 - - - - - - 0.0003 - -
Total 1E-07 - - - - - - 0.02 - -
Total All Media 4E-05 0.6

Lifelong Recreational User Surface Soil Incidental Ingestion 3E-07 - - - - - - NA - -
(Child and Adult) Dermal Contact 1E-07 - - - - - - NA - -

Inhalation 9E-11 - - - - - - NA - -
Total 4E-07 - - - - - - NA - -

Groundwater Incidental Ingestion 8E-05 - - Trichloroethene Vinyl Chloride, Arsenic NA - -
Dermal Contact 4E-06 - - - - Trichloroethene NA - -

Total 8E-05 - - Trichloroethene Tetrachloroethene,           
Vinyl Chloride, Arsenic NA - -

Surface Water - Gullies Incidental Ingestion 8E-08 - - - - - - NA - -g
Dermal Contact 3E-08 - - - - - - NA - -
Total 1E-07 - - - - - - NA - -

Surface Water - Turkey Creek Incidental Ingestion 9E-09 - - - - - - NA - -
Dermal Contact 2E-09 - - - - - - NA - -
Total 1E-08 - - - - - - NA - -

Sediment - Gullies Incidental Ingestion 2E-07 - - - - - - NA - -
Dermal Contact 2E-08 - - - - - - NA - -
Total 2E-07 - - - - - - NA - -

Sediment - Turkey Creek Incidental Ingestion 4E-07 - - - - - - NA - -
Dermal Contact 4E-08 - - - - - - NA - -
Total 5E-07 - - - - - - NA - -
Total All Media 8E-05 NA
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> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Child Residents Surface Soil Incidental Ingestion 4E-06 - - - - Benzo(a)pyrene 0.7 - -
Dermal Contact 5E-07 - - - - - - 0.003 - -
Inhalation 3E-09 - - - - - - 0.02 - -
Total 5E-06 - - - - Benzo(a)pyrene 0.7 - -

Groundwater Ingestion 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 15 Trichloroethene, Iron, 

Manganese
Dermal Contact 2E-05 - - Trichloroethene Tetrachloroethene 0.6 - -
Inhalation 5E-05 - - Trichloroethene - - 2 Trichloroethene

Total 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 17 Trichloroethene, Iron, 

Manganese
Surface Water - Gullies Incidental Ingestion 7E-08 - - - - - - 0.03 - -

Dermal Contact 8E-09 - - - - - - 0.02 - -
Total 8E-08 - - - - - - 0.05 - -

Surface Water - Turkey Creek Incidental Ingestion 8E-09 - - - - - - 0.01 - -
Dermal Contact 5E-10 - - - - - - 0.02 - -
Total 8E-09 - - - - - - 0.03 - -

Sediment - Gullies Incidental Ingestion 1E-07 - - - - - - 0.1 - -
Dermal Contact 1E-08 - - - - - - 0.001 - -
Total 1E-07 - - - - - - 0.1 - -

Sediment - Turkey Creek Incidental Ingestion 3E-07 - - - - - - 0.1 - -
Dermal Contact 2E-08 - - - - - - 0.002 - -
Total 3E-07 - - - - - - 0.1 - -
Total All Media 3E-04 18
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> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Residents Surface Soil Incidental Ingestion 2E-06 - - - - - - 0.07 - -
Dermal Contact 2E-07 - - - - - - 0.0003 - -
Inhalation 3E-09 - - - - - - 0.006 - -
Total 2E-06 - - - - - - 0.08 - -

Groundwater Ingestion 4E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 7 Iron, Manganese

Dermal Contact 5E-05 - - Trichloroethene Tetrachloroethene,           
Vinyl Chloride 0.3 - -

Inhalation 4E-05 - - Trichloroethene - - 1 - -

Total 5E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX, 
Arsenic 8 Trichloroethene, Iron, 

Manganese
Surface Water - Gullies Incidental Ingestion 1E-08 - - - - - - 0.001 - -

Dermal Contact 2E-08 - - - - - - 0.01 - -
Total 3E-08 - - - - - - 0.01 - -

Surface Water - Turkey Creek Incidental Ingestion 1E-09 - - - - - - 0.0004 - -
Dermal Contact 1E-09 - - - - - - 0.009 - -
Total 2E-09 - - - - - - 0.01 - -

Sediment - Gullies Incidental Ingestion 5E-08 - - - - - - 0.01 - -
Dermal Contact 4E-09 - - - - - - 0.0001 - -
Total 5E-08 - - - - - - 0.01 - -

Sediment - Turkey Creek Incidental Ingestion 1E-07 - - - - - - 0.02 - -
Dermal Contact 8E-09 - - - - - - 0.0002 - -
Total 1E-07 - - - - - - 0.02 - -
Total All Media 5E-04 9
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> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Lifelong Residents                          
(Child and Adult) Surface Soil Incidental Ingestion 6E-06 - - - - Benzo(a)pyrene, Arsenic NA - -

Dermal Contact 7E-07 - - - - - - NA - -
Inhalation 5E-09 - - - - - - NA - -
Total 7E-06 - - - - Benzo(a)pyrene, Arsenic NA - -

Groundwater Ingestion 7E-04 Trichloroethene Vinyl Chloride, Arsenic 1,1,2-Trichloroethane, 
Tetrachloroethene, RDX NA - -

Dermal Contact 8E-05 - - Trichloroethene Tetrachloroethene,           
Vinyl Chloride NA - -

Inhalation 1E-04 - - Trichloroethene - - NA - -

Total 9E-04 Trichloroethene Tetrachloroethene,        
Vinyl Chloride, Arsenic 1,1,2-Trichloroethane, RDX NA - -

Surface Water - Gullies Incidental Ingestion 8E-07 - - - - - - NA - -
Dermal Contact 1E-07 - - - - - - NA - -
Total 9E-07 - - - - - - NA - -

Surface Water - Turkey Creek Incidental Ingestion 9E-08 - - - - - - NA - -
Dermal Contact 7E-09 - - - - - - NA - -
Total 1E-07 - - - - - - NA - -

Sediment - Gullies Incidental Ingestion 2E-06 - - - - Arsenic NA - -
Dermal Contact 3E-07 - - - - - - NA - -
Total 2E-06 - - - - Arsenic NA - -

Sediment - Turkey Creek Incidental Ingestion 4E-06 - - - - Arsenic NA - -
Dermal Contact 6E-07 - - - - - - NA - -
Total 5E-06 - - - - Arsenic NA - -
Total All Media 9E-04 NA
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INORGANIC RETAINED AS COPCs INCLUDING BACKGROUND ANALYSIS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Ground Water Surface Water Sediment

Chemical Upper Aquifer Middle Aquifer Lower and 
Valley Aquifers Gully Turkey Creek Gully Turkey Creek

Inorganics
Aluminum B B B B B B B B
Antimony X X X X
Arsenic B B B B B B B B B
Barium B B X X
Beryllium B B
Cadmium B X X
Chromium X X X
Cobalt B B B X
Copper X
Iron X X X X X X X X
Lead X B B X X
Lithium B
Manganese B B B B B X X X X
Mercury X
Nickel X X X X

Surface Soil Subsurface 
Soil

Nickel X X X X
Selenium
Thallium
Vanadium B B X X X X X X
Zinc X X

Notes
B - Indicates that chemical was present at concentration exceeding screening levels but were within background levels.
X - Indicates chemical was retained as a COPC.
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> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Maintenance Worker Surface Soil Incidental Ingestion 8E-07 - - - - - - 0.008 - -
Dermal Contact 7E-07 - - - - - - 0.0000001 - -
Inhalation 5E-10 - - - - - - 0.00001 - -
Total 2E-06 - - - - - - 0.008 - -

Surface Water - Gullies Dermal Contact 2E-08 - - - - - - 0.002 - -
Surface Water - Turkey Creek Dermal Contact NC - - - - - - 0.003 - -
Sediment - Gullies Incidental Ingestion 1E-08 - - - - - - 0.04 - -

Dermal Contact 9E-09 - - - - - - 0.0004 - -
Total 2E-08 - - - - - - 0.04 - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - 0.04 - -
Dermal Contact NC - - - - - - 0 - -
Total NC - - - - - - 0.04 - -

Occupational Worker Surface Soil Incidental Ingestion 9E-06 - - - - Benzo(a)pyrene 0.09 - -
Dermal Contact 8E-06 - - - - Benzo(a)pyrene 0.000001 - -
Inhalation 5E-09 - - - - - - 0.0001 - -

Total 2E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.09 - -

Groundwater Incidental Ingestion 1E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethane 1,1,2-Trichloroethane, RDX 2 - -

Dermal Contact 4E-05 - - Trichloroethene Trichloroethene,             
Vinyl Chloride 0.03 - -

Total 1E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethane 1,1,2-Trichloroethane, RDX 2 - -

Adolescent Trespasser Surface Soil Incidental Ingestion 7E-07 - - - - - - 0.01 - -
Dermal Contact 6E-07 - - - - - - 0.0000002 - -
Inhalation 9E-11 - - - - - - 0.000005 - -
Total 1E-06 - - - - - - 0.01 - -

Surface Water - Gullies Incidental Ingestion 3E-07 - - - - - - 0.01 - -
Dermal Contact 3E-08 - - - - - - 0.008 - -
Total 3E-07 - - - - - - 0.02 - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - 0.007 - -
Dermal Contact NC - - - - - - 0.01 - -
Total NC - - - - - - 0.02 - -

Sediment - Gullies Incidental Ingestion 8E-09 - - - - - - 0.08 - -
Dermal Contact 7E-09 - - - - - - 0.0006 - -
Total 2E-08 - - - - - - 0.08 - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - 0.07 - -
Dermal Contact NC - - - - - - 0 - -
Total NC - - - - - - 0.07 - -

Construction Worker Surface/Subsurface Soil Incidental Ingestion 7E-07 - - - - - - 0.2 - -
Dermal Contact 3E-07 - - - - - - 0.000001 - -
Inhalation 9E-09 - - - - - - -- - -
Total 1E-06 - - - - - - 0.2 - -

Groundwater Dermal Contact 3E-06 - - - - Trichloroethene 0.07 - -
Inhalation 2E-06 - - - - Trichloroethene 0.1 - -
Total 5E-06 - - - - Trichloroethene 0.2 - -
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> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Child Recreational User Surface Soil Incidental Ingestion 2E-06 - - - - - - 0.08 - -
Dermal Contact 2E-06 - - - - - - 0.000001 - -
Inhalation 3E-10 - - - - - - 0.00003 - -
Total 4E-06 - - - - Benzo(a)pyrene 0.08 - -

Groundwater Incidental Ingestion 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX 2 - -
Dermal Contact 1E-05 - - - - Trichloroethene 0.03 - -
Total 3E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX 2 - -

Surface Water - Gullies Incidental Ingestion 8E-07 - - - - - - 0.07 - -
Dermal Contact 8E-08 - - - - - - 0.05 - -
Total 9E-07 - - - - - - 0.1 - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - 0.04 - -
Dermal Contact NC - - - - - - 0.06 - -
Total NC - - - - - - 0.10 - -

Sediment - Gullies Incidental Ingestion 3E-08 - - - - 0.4 - -
Dermal Contact 2E-08 - - - - - - 0.004 - -
Total 5E-08 - - - - - - 0.5 - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - 0.4 - -
Dermal Contact NC - - - - - - 0 - -
Total NC - - - - - - 0.4 - -

Adult Recreational User Surface Soil Incidental Ingestion 9E-07 - - - - - - 0.009 - -
Dermal Contact 1E-06 - - - - - - 0.0000002 - -
Inhalation 3E-10 - - - - - - 0.000008 - -
Total 2E-06 - - - - Benzo(a)pyrene 0.009 - -

Groundwater Incidental Ingestion 2E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX 0.4 - -
Dermal Contact 2E-05 - - Trichloroethene Tetrachloroethene 0.02 - -
Total 2E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX 0.4 - -

Surface Water - Gullies Incidental Ingestion 1E-07 - - - - - - 0.003 - -
Dermal Contact 2E-07 - - - - - - 0.03 - -
Total 3E-07 - - - - - - 0.03 - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - 0.002 - -y g
Dermal Contact NC - - - - - - 0.04 - -
Total NC - - - - - - 0.04 - -

Sediment - Gullies Incidental Ingestion 1E-08 - - - - - - 0.05 - -
Dermal Contact 2E-08 - - - - - - 0.0007 - -
Total 3E-08 - - - - - - 0.05 - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - 0.04 - -
Dermal Contact NC - - - - - - 0 - -
Total NC - - - - - - 0.04 - -
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Lifelong Recreational User Surface Soil Incidental Ingestion 3E-06 - - - - Benzo(a)pyrene NA - -
(Child and Adult) Dermal Contact 3E-06 - - - - Benzo(a)pyrene NA - -

Inhalation 6E-10 - - - - - - NA - -
Total 6E-06 - - - - Benzo(a)pyrene NA - -

Groundwater Incidental Ingestion 5E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX NA - -
Dermal Contact 3E-05 - - Trichloroethene Tetrachloroethene NA - -
Total 5E-04 Trichloroethene Vinyl Chloride Tetrachloroethene, RDX NA - -

Surface Water - Gullies Incidental Ingestion 1E-06 - - - - - - NA - -
Dermal Contact 3E-07 - - - - - - NA - -
Total 1E-06 - - - - - - NA - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - NA - -
Dermal Contact NC - - - - - - NA - -
Total NC - - - - - - NA - -

Sediment - Gullies Incidental Ingestion 4E-08 - - - - - - NA - -
Dermal Contact 4E-08 - - - - - - NA - -
Total 8E-08 - - - - - - NA - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - NA - -
Dermal Contact NC - - - - - - NA - -
Total NC - - - - - - NA - -
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Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Child Residents Surface Soil Incidental Ingestion 3E-05 - - Benzo(a)pyrene
Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene
1 - -

Dermal Contact 1E-05 - - - - Benzo(a)pyrene 0.000006 - -
Inhalation 6E-09 - - - - - - 0.0006 - -

Total 4E-05 - - Benzo(a)pyrene
Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene
1 - -

Groundwater Ingestion 3E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethene, RDX

1,1,2,2-Tetrachloroethane, 
1,1,2-Trichloroethene,        
Carbon Tetrachloride

20

cis-1,2-Dichloroethene, 
Trichloroethene,           

Vinyl Chloride, Iron,  
Vanadium,               

2-Amino-4,6-Dinitrotoluene

Dermal Contact 1E-04 - - Trichloroethene Tetrachloroethene,           
Vinyl Chloride 0.5 - -

Inhalation 4E-04 Trichloroethene - - 1,1,2-Trichloroethene 5 Trichloroethene

Total 3E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethene, RDX

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane,          

1,1,2-Trichloroethene,     
Carbon Tetrachloride

25

cis-1,2-Dichloroethene, 
Carbon Tetrachloride, 

Trichloroethene,           
Vinyl Chloride, Iron, 

Vanadium,               
2-Amino-4,6-Dinitrotoluene, 
4-Amino-2,6-Dinitrotoluene

Surface Water - Gullies Incidental Ingestion 8E-07 - - - - - - 0.07 - -
Dermal Contact 8E-08 - - - - - - 0.05 - -
Total 9E-07 - - - - - - 0.1 - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - 0.04 - -
Dermal Contact NC - - - - - - 0.06 - -
Total NC - - - - - - 0.10 - -

Sediment - Gullies Incidental Ingestion 3E-08 - - - - - - 0.4 - -g
Dermal Contact 2E-08 - - - - - - 0.003 - -
Total 4E-08 - - - - - - 0.5 - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - 0.4 - -
Dermal Contact NC - - - - - - 0 - -
Total NC - - - - - - 0.4 - -
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Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Residents Surface Soil Incidental Ingestion 1E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.1 - -

Dermal Contact 6E-06 - - - - Benzo(a)pyrene 0.0000010 - -
Inhalation 7E-09 - - - - - - 0.0002 - -

Total 2E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 0.1 - -

Groundwater Ingestion 3E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethene, RDX 1,1,2,2-Tetrachloroethane, 

Carbon Tetrachloride 6 Trichloroethene, Iron

Dermal Contact 3E-04 Trichloroethene Tetrachloroethene Vinyl Chloride 0.3 - -
Inhalation 4E-04 Trichloroethene - - 1,1,2-Trichloroethane 1.0 - -

Total 4E-03 Trichloroethene,          
Vinyl Chloride Tetrachloroethene, RDX

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane,          

Carbon Tetrachloride
7 Trichloroethene, Iron

Surface Water - Gullies Incidental Ingestion 1E-07 - - - - - - 0.003 - -
Dermal Contact 2E-07 - - - - - - 0.03 - -
Total 3E-07 - - - - - - 0.03 - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - 0.002 - -
Dermal Contact NC - - - - - - 0.04 - -
Total NC - - - - - - 0.04 - -

Sediment - Gullies Incidental Ingestion 1E-08 - - - - - - 0.05 - -
Dermal Contact 1E-08 - - - - - - 0.0005 - -
Total 2E-08 - - - - - - 0.05 - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - 0.04 - -
Dermal Contact NC - - - - - - 0 - -
Total NC - - - - - - 0.04 - -



TABLE 7-34

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES - EXCLUDING BACKGROUND

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 6 OF 6

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Lifelong Residents                        
(Child and Adult) Surface Soil Incidental Ingestion 4E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene
NA - -

Dermal Contact 2E-05 - - - - Benzo(a)pyrene, 
Dibenzo(a,h)anthracene NA - -

Inhalation 1E-08 - - - - - - NA - -

Total 6E-05 - - Benzo(a)pyrene

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene, 
Indeno(1,2,3-cd)pyrene

NA - -

Groundwater Ingestion 6E-03 Trichloroethene,          
Vinyl Chloride

1,1,2-Trichloroethane, 
Tetrachloroethene

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane, Benzene, 

Bromodichloromethane, 
Carbon Tetrachloride, 

NA - -

Dermal Contact 5E-04 Trichloroethene Tetrachloroethene,        
Vinyl Chloride - - NA - -

Inhalation 8E-04 Trichloroethene - - 1,1,2-Trichloroethane, 
Chloroform, Vinyl Chloride NA - -

Total 7E-03 Trichloroethene,          
Vinyl Chloride

1,1,2-Trichloroethane, 
Tetrachloroethene, RDX

1,1,2,2-Tetrachloroethane,     
1,2-Dichloroethane, Benzene, 

Bromodichloromethane, 
Carbon Tetrachloride, 

Chloroform

NA - -

Surface Water - Gullies Incidental Ingestion 1E-06 - - - - - - NA - -
Dermal Contact 3E-07 - - - - - - NA - -
Total 1E-06 - - - - - - NA - -

Surface Water - Turkey Creek Incidental Ingestion NC - - - - - - NA - -
Dermal Contact NC - - - - - - NA - -
Total NC - - - - - - NA - -

Sediment - Gullies Incidental Ingestion 4E-08 - - - - - - NA - -
Dermal Contact 3E-08 - - - - - - NA - -
Total 7E-08 - - - - - - NA - -

Sediment - Turkey Creek Incidental Ingestion NC - - - - - - NA - -
Dermal Contact NC - - - - - - NA - -
Total NC - - - - - - NA - -

Notes:
NC - Not calculated, no carcinogenic COPCs were identified for this media.



TABLE 7-35

SUMMARY OF OCCUPATIONAL WORKERS CANCER RISKS AND HAZARDS INDICES FOR EXPOSURES TO SUBSURFACE SOIL
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Volatile Organic Compounds
79-01-6 Trichloroethene 1.43 0.11 1.E-05 Liver 110 0.01

Inorganics
7429-90-5 Aluminum 12668 NA(4) -- CNS 920000 0.01
7440-38-2 Arsenic 5.71 1.6 4.E-06 Skin, CVS 260 0.02
7439-89-6 Iron 19793 NA(4) -- NA 310000 0.06
7439-96-5 Manganese 148 NA(4) -- CNS 19000 0.008
7440-62-2 Vanadium 24.8 NA(4) -- Kidney 1000 0.02

Total Cancer Risk 2.E-05 Total HI 0.1

Target Organ HIs

Total Liver HI = 0.01

Estimated HQ

CAS 
Number PRG - Industrial(2) 

(mg/kg)
Estimated ILCR

Primary Target 
Organs(3)

PRG - Industrial(2) 

(mg/kg)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

Chemical

Incremental Lifetime Cancer Risk (ILCR)

EPC(1)           

(mg/kg)

Total Central Nervous System (CNS) HI = 0.02
Total Skin HI = 0.02

Total Cardiovascular System (CVS) HI = 0.02
Total Kidney HI = 0.02

Total None Available (NA) HI = 0.06
Footnotes:
1 - Exposure Point Concentration (EPC) is the 95 percent UCL calculated according to U.S. EPA's ProUCL guidance.
2 - U.S. Region 9 Preliminary Remediation Goals (PRGs), October 2004, Updated December 28, 2004.
3 - Primary Target Organs are from IRIS and NCEA.  
4 - NA(4) - Not applicable. The U.S. EPA has not established a cancer slope factor (CSF) for this chemical.



TABLE 7-36

SUMMARY OF HYPOTHETICAL FUTURE RESIDENT CANCER RISKS AND HAZARDS INDICES FOR EXPOSURES TO SUBSURFACE SOIL
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

Volatile Organic Compounds
79-01-6 Trichloroethene 1.43 0.053 3.E-05 Liver 16 0.09

Inorganics
7429-90-5 Aluminum 12668 NA(4) -- CNS 76000 0.2
7440-38-2 Arsenic 5.71 0.39 1.E-05 Skin, CVS 22 0.3
7439-89-6 Iron 19793 NA(4) -- NA 23000 1
7439-96-5 Manganese 148 NA(4) -- CNS 1800 0.1
7440-62-2 Vanadium 24.8 NA(4) -- Kidney 78 0.3

Total Carcinogenic Risk 4.E-05 Total HI 2

Target Organ HIs

Total Liver HI = 0.089

Estimated HQ

CAS 
Number

PRG - 
Residential(2)  

(mg/kg)
Estimated ILCR

Primary Target 
Organs(3)

PRG - 
Residential(2)  

(mg/kg)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

Chemical

Incremental Lifetime Cancer Risk (ILCR)

EPC(1)           

(mg/kg)

Total Central Nervous System (CNS) HI = 0.2
Total Skin HI = 0.3

Total Cardiovascular System (CVS) HI = 0.3
Total Kidney HI = 0.3

Total None Available (NA) HI = 1
Footnotes:
1 - Exposure Point Concentration (EPC) is the 95 percent UCL calculated according to U.S. EPA's ProUCL guidance.
2 - U.S. Region 9 Preliminary Remediation Goals (PRGs), October 2004, Updated December 28, 2004.
3 - Primary Target Organs are from IRIS and NCEA.  
4 - NA(4) - Not applicable. The U.S. EPA has not established a cancer slope factor (CSF) for this chemical.



TABLE 7-37

SUMMARY OF CONCLUSIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 5

Chemical of Concern(1) Impact on Human Receptors Comments
SURFACE SOIL

Child Resident ILCR = 3E-06
Lifelong Resident ILCR = 4E-06
Occupational Worker ILCR = 1E-05
Child Recreational User ILCR = 3E-06
Adult Recreational User ILCR = 2E-06
Lifelong Recreational User ILCR = 4E-06
Child Resident ILCR = 3E-05
Adult Resident ILCR = 1E-05
Lifelong Resident ILCR = 4E-05
Child Resident ILCR = 3E-06
Lifelong Resident ILCR = 4E-06
Occupational Worker ILCR = 2E-06
Child Resident ILCR = 5E-06
Adult Resident ILCR = 2E-06
Lifelong Resident ILCR = 7E-06
Occupational Worker ILCR = 4E-06
Child Resident ILCR = 1E-05
Adult Resident ILCR = 5E-06
Lifelong Resident ILCR = 2E-05

SURFACE/SUBSURFACE SOIL

Aluminum Construction Worker HQ = 1 Concentrations of aluminum are within base-wide background levels. 
Recommend no further action.

Dibenzo(a,h)anthracene

Arsenic

Benzo(a)anthracene

Concentrations of arsenic are within base-wide background levels. 
Recommend no further action.

Concentrations of benzo(a)anthracene, benzo(b)fluoranthene, and 
dibenzo(a,h)anthracene only exceeded the screening criteria in sample 
16SS0030002.  Concentrations of benzo(a)pyrene only exceeded the 
screening criteria in samples 16SS0010002 and 16SS0030002.  These 
samples are located under asphalt; therefore it is unlikely that a receptor 
would be exposed to soil at these locations under current conditions.  
Recommend no further action.

Benzo(a)pyrene

Benzo(b)fluoranthene

Recommend no further action.

Manganese Construction Worker HQ = 2 Concentrations of manganese are within base-wide background levels. 
Recommend no further action.

GROUNDWATER
1,1,2,2-Tetrachloroethane Child Resident ILCR = 3E-06

Adult Resident ILCR = 4E-06
Lifelong Resident ILCR = 7E-06

1,1,2,2-Tetrachloroethane was only detected in 2 of 23 groundwater 
samples.  Recommend no further action.



TABLE 7-37

SUMMARY OF CONCLUSIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 5

Chemical of Concern(1) Impact on Human Receptors Comments
1,1,2-Trichloroethane Occupational Worker ILCR = 4E-06

Lifelong Recreational User ILCR = 2E-06
Child Resident ILCR = 1E-05
Adult Resident ILCR = 1E-05
Lifelong Resident ILCR = 2E-05

1,2-Dichloroethane Child Resident ILCR = 2E-06
Adult Resident ILCR = 2E-06
Lifelong Resident ILCR = 3E-06

Benzene Lifelong Resident ILCR = 2E-06 Detected concentrations of benzene were less than the U.S. EPA MCL and 
IDEM default closure level.  Recommend no further action.

Bromodichloromethane Lifelong Resident ILCR = 2E-06 Detected concentrations of bromodichloromethane were less than the U.S. 
EPA MCL and IDEM default closure level.  Recommend no further action.

Carbon Tetrachloride Child Resident ILCR = 3E-06
Child Resident HQ = 0.5
Adult Resident ILCR = 4E-06
Lifelong Resident ILCR = 7E-06

Chloroform Lifelong Resident ILCR = 2E-06 Detected concentrations of chloroform were less than the U.S. EPA MCL 
and IDEM default closure level.  Recommend no further action.

cis-1,2-Dichloroethene Child Resident HQ = 3 Proceed to CMS.
Tetrachloroethene Occupational Worker ILCR = 2E-05

Child Recreational User ILCR = 5E-06
Adult Recreational User ILCR = 6E-06

1,2-Dichloroethane was only detected in 2 of 23 groundwater samples and 
the detected concentrations were less than the U.S. EPA MCL and IDEM 
default closure level.  Recommend no further action.

Concentrations of 1,1,2-trichloroethane exceeded the U.S. EPA MCL and 
IDEM default closure level in six groundwater samples.  Proceed to CMS.

Concentrations of carbon tetrachloride exceeded the U.S. EPA MCL and 
IDEM default closure level in three groundwater samples.  Proceed to 
CMS.

Adult Recreational User ILCR = 6E 06
Lifelong Recreational User ILCR = 1E-05
Child Resident ILCR = 6E-05
Adult Resident ILCR = 8E-05
Lifelong Resident ILCR = 1E-04

Proceed to CMS.



TABLE 7-37

SUMMARY OF CONCLUSIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 5

Chemical of Concern(1) Impact on Human Receptors Comments
Trichloroethene Occupational Worker ILCR = 1E-03

Construction Worker ILCR = 5E-06
Child Recreational User ILCR = 2E-04
Adult Recreational User ILCR = 2E-04
Lifelong Recreational User ILCR = 4E-04
Child Resident ILCR = 3E-03
Child Resident HQ = 9
Adult Resident ILCR = 3E-03
Adult Resident HQ = 2
Lifelong Resident ILCR = 6E-03

Vinyl Chloride Occupational Worker ILCR = 1E-04
Child Recreational User ILCR = 3E-05
Adult Recreational User ILCR = 3E-05
Lifelong Recreational User ILCR = 6E-05
Child Resident ILCR = 3E-04
Child Resident HQ = 0.8
Adult Resident ILCR = 4E-04
Lifelong Resident ILCR = 7E-04

2-Amino-4,6-Dinitrotoluene Child Resident HQ = 0.6 Concentrations of 2-amino-4,6-dinitrotoluene exceeded the U.S. EPA 
Region 9 PRG in only one groundwater sample.  Proceed to CMS.

4-Amino-2,6-Dinitrotoluene Child Resident HQ = 0.4 Concentrations of 4-amino-2,6-dinitrotoluene exceeded the U.S. EPA 
Region 9 PRG in only one groundwater sample.  Proceed to CMS.

RDX Occupational Worker ILCR = 1E-05

Concentrations of vinyl chloride exceeded the U.S. EPA MCL and IDEM 
default closure level in three groundwater samples.  Proceed to CMS.

Proceed to CMS.

RDX Occupational Worker ILCR = 1E 05
Child Recreational User ILCR = 2E-06
Adult Recreational User ILCR = 2E-06
Lifelong Recreational User ILCR = 4E-06
Child Resident ILCR = 2E-05
Adult Resident ILCR = 3E-05
Lifelong Resident ILCR = 5E-05

Aluminum Child Resident HQ = 2 Aluminum is not a site related chemical.  Recommend no further action.

Recommend no further action.



TABLE 7-37

SUMMARY OF CONCLUSIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 5

Chemical of Concern(1) Impact on Human Receptors Comments
Arsenic Occupational Worker ILCR = 3E-05

Child Recreational User ILCR = 6E-06
Adult Recreational User ILCR = 6E-06
Lifelong Recreational User ILCR = 1E-05
Child Resident ILCR = 7E-05
Child Resident HQ = 2
Adult Resident ILCR = 7E-05
Lifelong Resident ILCR = 1E-04

Iron Child Resident HQ = 9
Adult Resident HQ = 3

Lithium Child Resident HQ = 2 Lithium is not a site related chemical.  Recommend no further action.
Manganese Occupational Worker HQ = 2

Child Recreational User HQ = 2
Child Resident HQ = 20
Adult Resident HQ = 6

Vanadium Child Resident HQ = 3 Proceed to CMS.
SEDIMENT - GULLIES

Child Recreational Users ILCR = 2E-06
Lifelong Recreational Users ILCR = 3E-06
Child Residents ILCR = 2E-06
Lifelong Residents ILCR = 3E-06
Hypothetical residents - More than 5 % of children 
are predicted to have blood lead levels greater Lead was detected at a maximum concentration of 15,200 mg/kg.  

C t ti f l d d th OSWER id ti l i l l f

Arsenic Concentrations of arsenic are within base wide background levels.  
Recommend no further action.

Proceed to CMS.

Arsenic is not a site related chemical.  Recommend no further action.

Manganese is not a site related chemical.  Recommend no further action.

Lead
are predicted to have blood lead levels greater 
than 10 ug/dL if they are exposed to lead in 
sediments from the gullies more than one day a 
week.

Concentrations of lead exceed the OSWER residential screening level of 
400 mg/kg in 17 of 31 samples and the industrial screening level of 800 
mg/kg in 13 of 31 samples.  Proceed to CMS.



TABLE 7-37

SUMMARY OF CONCLUSIONS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 5

Chemical of Concern(1) Impact on Human Receptors Comments
SEDIMENT - TURKEY CREEK

Maintenance Workers ILCR = 2E-06
Child Recreational Users ILCR = 5E-06
Adult Recreational Users ILCR = 2E-06
Lifelong Recreational Users ILCR = 7E-06
Child Residents ILCR = 4E-06
Adult Residents ILCR = 2E-06
Lifelong Residents ILCR = 6E-06

HQ = Hazard Quotient.
ILCR = Incremental Lifetime Cancer Risk
(1) -  Any carcinogenic chemical with an ILCR greater than 1.0E-6 or a non-carcinogenic 
        chemical contributing to target organ hazard indices (HI) greater than 1.0.

Arsenic Concentrations of arsenic are within base-wide background levels.  
Recommend no further action.
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FIGURE 7-2

HUMAN HEALTH CONCEPTUAL SITE MODEL
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8.0  ECOLOGICAL RISK ASSESSMENT 

The goal of this SERA for SWMU 16 – Cast High Explosives Fill/B146 Incinerator 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 16 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, 1997a).   

 

This SERA consists of Steps 1, 2, and 3a of the eight ecological risk evaluation steps required by U.S. 

EPA guidance (U.S. EPA, 1997a and 1998) and the Navy Policy for Conducting ERAs (Navy, 1999).  

These eight steps comprise 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 it 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 that was used to evaluate risks 

for ecological receptors exposed to chemicals to surface soil, sediment, and surface water, respectively.  

020502/P 8-1 CTO 0343 
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These flow charts are discussed later in this ERA.  The supporting documentation for the SERA is 

presented in Appendices J.1 to J.6. 

 

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 will be 

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 Initial Assessment Study (IAS) 

(NEESA, 1983) and is summarized in the Environmental Monitoring Reports (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 (U.S. EPA, 

1995) and below.  The following paragraphs briefly summarize the environmental setting at the base. 

 

Eighty (80) percent of NSWC Crane’s 63,000 acres is classified as Central Hardwoods Forest of the 

United States (NEESA, 1983).  In addition, some 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 maple, 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).  Some 
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of these 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 eastern 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 at NSWC Crane.  

The bald eagle is not likely present at SWMU 16 due to a lack of vast expanses of open water (i.e., the 

preferred hunting habitat for the bald eagle).  Two mist net sites were located in the mainstream tributary 

to Boggs Creek adjacent to SWMU 13; however, 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 13 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 for NSWC Crane 

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 Rare Animals of Indiana list (Indiana DNR, 2002) was also reviewed to verify that no 

changes in the status of these species had occurred since October 2000.  This list is much larger than 
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that presented in Comarco Systems, Inc. (2000) and is not reiterated here.  An internet search was 

conducted and it was verified that the species listed above did not experience a change in status. 

 

Turkey Creek discharges off-site to Boggs Creek, which eventually discharges 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 (IDNR, 2000).  Also, the East Fork of the White River is the site for an ongoing study of lake 

sturgeon populations, another state endangered species (IDNR, 2000).  Finally, spotted darters, a state 

endangered species, has been found in the East Fork of the White River (IDNR, 2000).  Note that other 

threatened, endangered, or special concern species also may be present in the water bodies just off-site 

of Crane, as well. 

 

The Navy sent a letter to the U.S. Fish and Wildlife Service (U.S. FWS) detailing the ongoing RCRA 

projects at Crane and requesting informal consultation on possible impacts to the federally endangered 

Indiana bat and federally threatened bald eagle.  The U.S. FWS responded, in a letter dated October 18, 

2005, that the likelihood of Indiana bats or bald eagles at Crane being exposed to contaminants from 

SWMUs is very remote (i.e., discountable) and if some exposure were to occur, it is anticipated that it 

would not rise to the level of take (i.e. insignificant) (see Appendix J.1). 

 

8.2.1.2 Site Specific Environmental Setting 

Figure 8-5 is an aerial photograph of SWMU 16 and indicates the SWMU boundaries.  Appendix J.2 

presents the ecological assessment checklist and a figure presenting the different ecological habitats at 

the SWMU. 

 

Building 146 (Figure 1-3) is the largest building at SWMU 16, approximately 2/3 acre in size.  The areas 

immediately surrounding Building 146 consist of gravel parking lots and paved road that allows access to 

Building 146. Most grassy areas are located southeast of Building 146.  The majority of the SWMU 

surrounding Building 146 consists of heavily forested areas (see Figure 8-5).  Surface drainage at 

SWMU 16 is routed via ditches and culverts to intermittent drainage ways that drain to Turkey Creek.   

 

The drainage ditches at SWMU 16 (which is approximately 16 acres in size) discharge to Turkey Creek.  

The drainage ditches are usually dry and are typically only wet during and immediately after rain events.  

The Turkey Creek waterbody segment was included in the 2004 Indiana Integrated Water Quality 

Monitoring and Assessment Report, but was not assessed because insufficient data or no data was 
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available to determine designated state water uses (i.e., aquatic life support, fish consumption, and 

primary contact) (IDEM, 2004).    

 

Based on the fact that the creek was dry or only had ponded water during some of the sampling events, it 

appears that this portion of Turkey Creek is intermittent.  Location 16SD/SW19 and the intermittent gullies 

are typically dry except during heavy rain events; however, during several site visits water was present 

and there is a possibility of macroinvertebrates at these locations at least during some portions of the 

year.  It is not likely that the gullies at SWMU 16 support small fish; however, small fish may be present in 

Turkey Creek.  As previously mentioned portions of Turkey Creek are perennial and support aquatic 

organisms, including fish, year-round.  In fact, small fish (2 to 3 inches) were noted in ponded water at 

locations 16SD/SW24 and 16SD/SW25 during Round 3 (see the supplemental sample documentation 

sheets in Appendix C).  Appendix A presents photographs of many of the surface water and sediment 

sample locations and from the photographs it can be seen that many locations were dry. 

 

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 in SWMU 16: 

 

• Explosives and their degradation products 

• SVOCs 

• VOCs 

• Dioxins 

• Inorganics 

 

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 16 media are presented in 

Appendix J.3. 
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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 16.  Section 1.3 presents detailed descriptions of previous 

investigations and the potential sources of contamination for SWMU 16.  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 the 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. 

 

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.  
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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 16 via overland flow.  

 

The aquatic habitat at SWMU 16 consists of small and intermittent gullies that drain SWMU 16 water run-

off to Turkey Creek.  Although the small tributaries are typically wet during rain events only, these gullies 

contribute water and sediments to Turkey Creek. Figure 2-3 shows Turkey Creek and its unnamed 

tributaries.  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; however, it is unlikely that piscivorous wildlife will obtain 

significant portions of their diet from these surface water sources because the drainage channels and 

Turkey Creek at SWMU 16 do not support significant populations of fish.  Therefore, this exposure 

pathway was not evaluated in this SERA. 

 

8.2.3.4 Air 

Inhalation of particulates by mammals and birds is not considered a complete pathway at SWMU 16 

because the incinerators at SWMU 16 were closed in the early 1990s; therefore, air should no longer be a 

migration pathway of significance because the furnaces and ash piles have been removed.  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 an explicit expression of the environmental value that is to be protected (U.S. 

EPA, 1997a).  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.  

 

As already discussed in 8.2.1.2, the habitat at SWMU 16 consists primarily of wooded areas.  However, the 

contaminated areas at the SWMU are covered to some extent by roads and Building 146 (see Figure 8-5).  

The drainageways adjacent to the site are intermittent, but they ultimately drain to Turkey Creek.  Based on 
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the habitats at SWMU 16, 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 

• 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 16.  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 16 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 16.  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. 

 

Soil Invertebrate-Eating Birds and Mammals: Soil invertebrate-eating birds and mammals are present 

throughout the base in different terrestrial habitats (i.e., forested, open field) and are present at 

SWMU 16.  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. 
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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; however, these receptors are likely present in Turkey Creek during and after heavy rain 

events.  Benthic macroinvertebrates can accumulate contaminants that can then be transferred to higher 

trophic-level organisms such as fish in Turkey Creek that consume them.   

 

Fish:  Fish are not present in the drainageways leading away from SWMU 16 because the drainageways 

are usually dry.  However, SWMU 16 is located within the Boggs and Turkey Creek Drainage Basin, 

which is one of five drainage basins that carry surface water off the installation.  In particular, surface run-

off at SWMU 16 flows to Turkey Creek, which is a perennial stream that supports fish year-round.  Fish in 

Turkey Creek may be exposed to and can accumulate contaminants from the food items they consume or 

from the surface water in which they live.  Additionally, fish in Turkey Creek may swim upstream into the 

intermittent drainageways at SWMU 16 during higher flow periods.  Therefore, in order to be 

conservative, fish in Turkey Creek are evaluated as part of the SERA for the potential migration of 

SWMU 16 surface water and sediment concentrations and the potential migration of fish into the 

intermittent drainageways. 

 

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. 

 

Not all of the potential assessment endpoints listed above will be evaluated in the SERA.  As indicated in 

U.S. EPA guidance (U.S. EPA, 1997a), “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.   

 

Large carnivorous mammals and birds (e.g., red fox, red-tailed hawk) were not selected as assessment 

endpoints because the greatest exposure to site contaminants is expected to occur to small mammals 

and birds that ingest invertebrates, fish, or plants.  Additionally, SWMU 16 represents only a small 

percentage of these large carnivores’ home ranges.  Conservative data indicates a home range size of 

150 hectares (ha) (370 acres, southern Michigan fields and wood lots) for the red-tailed hawk and 78 ha 
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(193 acres, Wisconsin marsh, forests, and prairies) for the red fox (U.S. EPA, 1993c).  Although SWMU 

16 is approximately 16 acres, the potentially contaminated area that wildlife are exposed to is 

approximately 1.7 acres, representing approximately 0.5 percent and 0.9 percent of the home ranges for 

the hawk and fox, respectively.  Therefore, by protecting the small mammals and birds, large carnivorous 

mammals and birds will also be protected.  The uncertainties associated with not performing food-chain 

modeling for large carnivorous mammals at the site are presented in Section 8.5. 

 

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 will be 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 are 

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 are 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 TRVs.   

 

• Sediment screening values - Mortality and other adverse effects (e.g., growth, feeding rates, and 

behavioral changes) of benthic macroinvertebrates are evaluated by comparing the measured 

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 are evaluated by comparing the measured concentrations 

of chemicals in the surface water to screening values designed to be protective of ecological 

receptors. 
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8.2.4.3 Selection of Receptor Species 

Many receptors in the soil environments at SWMU 16 are typically grouped into general categories such 

as soil 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 mammals - short tail shrew 

• Insectivorous bird - American woodcock 

 

Receptor profiles for each of the species above are presented in Appendix J.4. 

 

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 16 were identified based on past 

operational practices and the physical characteristics of the sites.  As discussed in Section 1.0, the 

primary sources of contamination have been identified as washdown and wastewater from Building 146, 

incineration furnaces, and ash piles.  These contaminants have been released to environmental media 

via washdown and wastewater discharge through floor drains of Building 146 to sumps that emptied into 

the Boggs Creek Watershed, particulate emissions, and runoff from incinerator ash piles; therefore, the 
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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, 

and 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.  Figure 8-6 

presents the conceptual site model for SWMU 16. 

 

8.3 ECOLOGICAL EFFECTS EVALUATION/SELECTION OF COPCs 

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.2).  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).   

 

As the first step in the ecological effects evaluation, COPCs were selected by comparing contaminant 

concentrations in surface water, sediment, and surface soil samples to Region 5 ecological screening 

levels (ESLs) (U.S. EPA, 2003e).  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 because they are based on 

more recent data.  Also, the Region 5 ESLs for surface water are the lowest water quality criteria for the 

various states in U.S. EPA Region 5.  State of Indiana Water Quality Standards (WQSs) and U.S. EPA 

Water Quality Criteria (WQC) were considered; however, only the WQC were used in the Step 3a 

evaluation because these values have been more recently updated.  The following bullets present 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 and/or wildlife 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. 
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• 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 the potential effects by comparing exposure concentrations with the effects 

data.  The EEQs for terrestrial receptors were calculated as follows: 

 

SSSL

Css
EEQ =  

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 =  

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 COPCs at SWMU 16 

As discussed in Section 2.5.1, 66 surface and subsurface soil samples were collected from 41 soil 

borings during Round 1 of the RFI activities.  During Round 2, 18 soil samples were collected from 9 soil 

borings and during Round 3, 106 surface and subsurface soil samples were collected from 43 soil 
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borings.  Twenty-one (21) of the soil samples collected during Round 3 were located within B146 after 

coring out a 6 inch concrete plug from the building floor.  Other samples that were collected during the 

three rounds were not included in the ecological risk evaluation for various reasons.  Samples were 

excluded because they were collected from within Building 146 or they were collected under a roadway or 

parking lot.  Figure 8-7 shows the surface soil locations included in the ecological COPC selection.  

These locations represent areas where ecological receptors could potentially be exposed to.  Samples 

were analyzed for a wide array of chemical fractions; however, after the first round, the analyte list was 

reduced to inorganics and VOCs because only few detections were observed for chemicals in the other 

analytical fractions.  The subsequent sampling rounds were designed to delineate the extent of VOC and 

inorganics contamination in soil and to obtain a refined understanding of the extent of contamination.   

 

Sediment and surface water samples were collected from intermittent streams, drainageways, and 

surface runoff locations at SWMU 16 during the three rounds of sampling for the RFI.  These data were 

separated into gully samples and mainstream samples.  Because SWMU 16 sits atop a ridge, gully 

samples were collected to evaluate contaminants migrating from the SWMU into the Turkey Creek 

mainstream that is located at the base of the ridge.  The mainstream samples were collected in order to 

evaluate contaminant concentrations that have already migrated from the SWMU and their impacts on 

aquatic receptors. 

 

8.3.2.1 Surface Soil 

Table 8-1 is the ecological surface soil screening table for SWMU 16.  Dioxins, VOCs, SVOCs, 

herbicides, and inorganics data were collected as a part of the RFI investigation.  Only sample data 

collected in areas where potential ecological habitat exists were included in Table 8-1 as discussed 

above.  The maximum concentrations were used for the initial screening.  Chemicals that were selected 

as COPCs for plants, invertebrates, and wildlife have been highlighted in Table 8-1.   

 

Although samples were analyzed for individual dioxins, the TEQ was used to evaluate risks in surface 

soil.  This was done because individual congeners have been found to cause toxic responses similar to 

those caused by tetrachlorodibenzo-p-dioxin (TCDD) and the TEQ accounts for the cumulative effects of 

the individual congeners.  Dioxins were retained as COPCs because the TEQ value exceeded the 

2,3,7,8-TCDD ESL.  Two SVOCs, and 13 inorganics were selected as COPCs because the maximum 

detected concentrations exceeded associated ESLs.  Additionally, six inorganics were selected as 

COPCs for further evaluation in the Step 3a because no criteria are available. 
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Dioxin TEQs and nine 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 8-1). 

 

8.3.2.2 Sediment 

Table 8-2 is the ecological sediment screening table for gully samples collected at SWMU 16.  One VOC, 

three SVOCs, one energetic, and nine inorganics were selected as COPCs because the maximum 

detected concentrations exceeded associated ESLs.  Additionally, 1 VOC, 1 energetic, and 12 inorganics 

were selected as COPCs for further evaluation in Step 3a because no criteria are available. 

 

Table 8-3 is the ecological sediment screening table for Turkey Creek samples collected at SMWU 16.  

Four inorganics were selected as COPCs because the maximum detected concentrations exceeded 

associated ESLs.  Additionally, one VOC and nine inorganics were selected as COPCs for further 

evaluation in Step 3a because no criteria are available. 

 

8.3.2.3 Surface Water 

Table 8-4 is the ecological surface water screening table for the gully samples collected at SWMU 16.  

Nine inorganics in unfiltered samples and seven dissolved inorganics in filtered samples were selected as 

COPCs because the maximum detected concentrations exceeded associated ESLs.  Additionally, all 

explosives, two inorganics in unfiltered samples, two inorganics in filtered samples, and nitrite/nitrate-N 

were selected as COPCs for further evaluation in Step 3a because no criteria are available for 

comparison to the maximum concentrations. 

 

Table 8-5 is the ecological surface water screening table for Turkey Creek samples collected at 

SWMU 16.  Four inorganics (aluminum, cadmium, copper, and lead) in unfiltered samples and three 

inorganics (aluminum, cadmium, and copper) in filtered samples were selected as COPCs because the 

maximum detected concentrations exceeded associated ESLs.  Additionally, HMX, nitrite/nitrate-N, and 

manganese (unfiltered and filtered) were selected as COPCs for further evaluation in Step 3a because no 

criteria are available. 

 

8.3.2.4 Summary 

A conservative ecological screening on surface soil, sediment, and surface water data collected as part of 

the RFI was conducted at SWMU 16.  The chemicals selected as COPCs are evaluated further in the 

Step 3a evaluation. 
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In summary, a SERA was performed for SWMU 16.  Based on the results of the evaluation, adequate 

information exists to determine that potential risks are possible for receptors exposed to the selected 

COPCs.  Also, sampling locations were biased towards areas where the contamination, if present, should 

be detected.  Therefore, the SERA is advancing to the Step 3a of the BERA – the refinement of the 

conservative exposure assumptions. 

 

8.4 STEP 3A -REFINEMENT OF CONSERVATIVE EXPOSURE ASSUMPTIONS 

Step 3a consists of refining the conservative exposure assumptions/concentrations 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 may not be retained as a COPC in soil based on risks to soil invertebrates, but may 

be retained for evaluating risks to plants or wildlife.  Therefore, chemicals are evaluated during Step 3a in 

order of plants/invertebrates, aquatic receptors, and wildlife.  

 

Figures 8-2, 8-3, and 8-4 are flow charts that present the ERA process that is used to evaluate risks to 

ecological receptors from chemicals in the 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 that were 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 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 SSLs 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 the 

maximum chemical concentration in the 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 effects 
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concentrations such as EC20s, samples with chemical concentrations less than the "no-effects 

benchmarks" are not expected to have significant effects.  The following bullets outline decisions that 

were made based on this comparison:  

 

• 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 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 that were 

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).  Also, some chemicals, such as energetics, that 

are not typically considered to be very bioaccumulative were included in the food chain models to be 

conservative.  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 bullets outline 

decisions that were made based on the results of the food chain model: 

 

• If the EEQ is 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.   
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• If the EEQ is greater than 1.0 using average contaminant concentrations and exposure factors and 

the NOAEL as the TRV, and the concentration is 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 is 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 will be 

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.). 

 

Sediment 

Chemicals initially selected as COPCs in sediment were carried through one single flow path, i.e., to 

further evaluate risks to invertebrates.  Because many of the Region 5 sediment screening levels are 

based on equilibrium partitioning, the maximum contaminant concentration was compared to an alternate 

lower effects level following the order of preference listed below (as applicable): 

 

• Long and Morgan (1991) Effects-Range Low 

• Long et al. (1995) Effects-Range Low 

• Other values, as necessary and available 

 

The following bullets outline decisions that were made based on this comparison: 

 

• 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, 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.).   
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• If the concentration was greater than the lower-effects benchmark but the chemical concentration was 

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.). 

 

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 that are 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 the filtered samples, or was detected at a concentration less 

than the screening level in the filtered 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 the filtered samples at a concentration greater than the screening level, 

and the chemical concentration was 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 the filtered samples at a concentration greater than the screening level, 

but the chemical concentration was 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. 

 

Concurrent with the evaluation of risks to aquatic organisms, chemicals that are retained as site-related 

COPCs were further evaluated to determine if there are unacceptable risks to terrestrial wildlife.  The 

following bullets outline decisions that were made based on the results of the food chain model: 
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• If the EEQ (see Section 8.4) is 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 is 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 is greater than upgradient concentrations, the chemical will be 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 is 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 will 

be 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 that are 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).  Note that 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 

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. 
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• Contaminant bioavailability: Many contaminants (especially inorganics) are present in the 

environment in forms that are typically not bioavailable, and the 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 while ESLs are useful for initial screening 

they are the most conservative values available for soil, sediment, and surface water evaluation.  Use 

of alternate benchmarks ensures that more realistic exposure assumptions are evaluated.  However, 

some of the alternate benchmarks are overly protective for some receptors and may not be applicable 

in some cases.  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 that may be used, including the specific 

alternate benchmarks that may be used in Step 3a. 

 
Terrestrial Plants and Invertebrates: The alternate benchmarks that were used to further evaluate risks 

to plants and invertebrates are listed below.  The ecological endpoint for each benchmark that was used 

in this step was provided in the ERA.  For example, if a benchmark is based on a 25 percent reduction in 

growth to a lettuce plant, that information was presented.     

 

• Canadian Soil Quality Guidelines (CCME, 1997). 
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• 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 not included in the above documents. 

 

Sediment: In addition to the Step 3a factors presented above, additional evaluations for sediment 

included comparing the chemical concentrations in the sediment to higher effects levels to show the 

probability of a range of possible effects.  The higher effects levels that were 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 that are used in this step represent is provided 

in the Step 3a.  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 the chemical concentrations in the surface water to acute water quality 

standards/criteria to show a range of possible effects.  More emphasis was placed on the dissolved 

inorganics concentrations (compared to total inorganics concentrations) because dissolved inorganics are 

a better indicator of potential bioavailability than are total recoverable 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.   

 

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. 
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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 are 

evaluated using the methodologies described above (Section 8.4). Table 8-6 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.   

 

Dioxins 

Dioxins were initially selected as COPCs because the maximum total TEQ exceeded the 2,3,7,8-TCDD 

ESL.  However, the ESL is based on risks to wildlife (i.e., the masked shrew) and not risks to 

invertebrates and plants; therefore alternate toxicological data was used to further evaluate risks to plants 

and soil invertebrates.   

 

One study reported in the literature demonstrated that two species of earthworms showed no adverse 

effects when exposed for 85 days to soil containing levels of 5 mg/kg of 2,3,7,8-TCDD, but both species 

died at 10 mg/kg (Eisler, 1986).  The reason dioxins are not harmful to invertebrates at dioxin levels 

considered “high”, is that many, if not all, invertebrates lack the aryl hydrocarbon (Ah) receptor, or a 

comparably sensitive receptor for dioxins.   For example, in U.S. EPA (1993d), it is noted that the Ah 

receptor has not been detected in plants or nine species of invertebrates, representing eight classes of 

four phyla.  The document further notes that aquatic invertebrates are much less sensitive to TCDD than 

fish, this is perhaps due to the absence of the Ah receptor, or a comparably sensitive receptor for dioxins 

U.S. EPA (1993d).  The Ah receptor is important because the dioxins need to bind to the receptor in order 

to cause toxicity.  Also, Van den Berg, (1998) states that “At this time, development of TEFs for 

invertebrates is not recommended because there is limited evidence for ligand activation of Ah receptor 

or for TCDD-like toxicity in invertebrates.”  For this reason, the potential for risks to invertebrates from 

dioxins in the soil are unlikely.  Also, because the Ah receptor has not been detected in plants, it is not 

likely plants at SWMU 16 will be impacted by the detected levels of dioxins in the soil.  Therefore, risks to 

plants and invertebrates from dioxins in the soil are acceptable so dioxins are not retained as COPCs for 

risks to these receptors.  However, because dioxins are bioaccumulative chemicals, risks to wildlife from 

dioxins are evaluated in Section 8.4.2 to be conservative. 

 

Bis (2-ethylhexyl) phthalate 

Bis (2-ethylhexyl) phthalate was initially selected as a COPC because the maximum detected surface soil 

concentration of 1.2 mg/kg at location 16SS014 exceeded the Region 5 screening level (0.925 mg/kg).  
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However, the ESL is based on risks to wildlife (i.e., the masked shrew) and not risks to invertebrates and 

plants; therefore, alternate benchmarks/toxicity information were used to further evaluate risks to plants 

and soil invertebrates: 

 

• ORNL Plant – 100 mg/kg (Efroymson et al., 1997b) 

 

The bis(2-ethylhexyl) phthalate ORNL benchmark for plants is based on an EC50 value of 134 mg/kg 

based on effects on the growth of lettuce from seedling to 14 days in loam soils.  Even though the ORNL 

benchmark is based on an EC50 concentration, the maximum detected concentration is much lower than 

the ORNL plant benchmark so impacts to plants are not expected.  Therefore, risks to plants from bis 

(2-ethylhexyl) phthalate are acceptable; bis(2-ethylhexyl) phthalate is not retained as a COPC for risks to 

plants.   

 

No benchmarks are available for bis(2-ethylhexyl) phthalate to evaluate risks to earthworms; therefore, 

the ORNL earthworm benchmark for dimethylphthalate (200 mg/kg) was used because the toxicity of 

these two phthalates is anticipated to be generally similar in magnitude.  The ORNL earthworm 

benchmark for dimethylphthalate was developed based on survival of adults of four earthworm species.  

After 14 days, a three-fold difference in sensitivity of the earthworms was observed.  An LC50 value of 

1,064 mg/kg was the lowest toxic concentration of the three reported.  The ORNL earthworm value of 

200 mg/kg for dimethylphthalate was obtained by dividing the LC50 (1,064 mg/kg) by a safety factor 5 

(Efroymson et al., 1997a).  Although there are uncertainties in comparing the maximum 

di-n-butylphthalate concentration to toxicity information available for dimethylphthalate, the maximum 

di-n-butylphthalate concentration is less than the ORNL earthworm benchmark for dimethylphthalate and 

impacts to invertebrates are not likely. The maximum detected concentration is less than the ORNL 

earthworm benchmark di-n-butylphthalate so risks to earthworms from bis (2-ethylhexyl) phthalate are 

acceptable; bis (2-ethylhexyl) phthalate is not retained as a COPC for risks to earthworms.   

 

Safrole 

Safrole was initially selected as a COPC because the maximum detected concentration of 15 mg/kg at 

location 16SS013 exceeded the Region 5 ESL (0.404 mg/kg).  However, the ESL is based on risks to 

wildlife (i.e., the masked shrew) and not risks to invertebrates and plants; however, alternate toxicity 

information for safrole could not be located.  Therefore, other factors were considered in evaluating site-

related risks to plants and invertebrates from safrole in SWMU 16 surface soils. 
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Safrole is a naturally occurring compound found in sassafras trees, and is the principal component 

(80 percent) of sassafras oil (FNA, 1993).  Sassafras trees were noted during the ecological site 

evaluation (see Appendix J.2 for the ecological checklist).  The locations of all six samples in which this 

compound was detected near the site perimeter, where sassafras trees are abundant.  Because 

sassafras trees exist at SWMU 16 the presence of safrole in surface soils at SWMU 16 is likely to be 

naturally occurring.  Also, the use of safrole has not been documented at the site and sources of safrole 

at the base are not known.   

 

Although the ESL is based on risks to wildlife and not plants and invertebrates, no alternate benchmarks 

are available for quantitatively evaluating risks to these receptors from safrole.  Safrole was detected at 

only five locations and in six samples (safrole was detected in the duplicate at location 16SS023, see 

Table 3-6).  These locations are located in the shrub/forest border in the southern portion of the SWMU 

boundary, which is consistent with the belief that safrole is present as a result of sassafras trees at the 

SWMU.  Additionally, these samples were collected from areas not immediately surrounding the former 

ash piles, further supporting that its presence is due to natural conditions and not former SWMU activities.  

Also, the spatial distribution of the five detections (the samples were scattered across the southern 

shrub/forest boundary) suggests that safrole is not related to site activities.  For these reasons, site-

related potential risks from safrole are considered acceptable.  Therefore, safrole is not retained as a 

COPC for risks to plants or invertebrates. 

 

Aluminum 

Aluminum was initially selected as a COPC because a Region 5 ESL is not available.  According to the 

U.S. EPA Eco-SSL for aluminum, aluminum is only considered toxic when soil pH is less that 5.5 S.U.  

Although pH was less than 5.5 S.U. at one location collected for pH analysis, the average pH 

concentration in surface soil at SWMU 16 was 5.83 S.U.  Therefore, risks to plants and soil invertebrates 

are acceptable and aluminum is not retained as a COPC. 

 

Antimony 

Antimony was initially selected as a COPC because the maximum detected soil concentration at location 

of 27.2 mg/kg at location 16SS014 exceeded the U.S. EPA ESL of 0.27 mg/kg.  However, the ESL is 

based on risks to wildlife (i.e., the masked shrew) and not risks to plants and invertebrates.  Therefore, 

antimony concentrations were compared to the following alternate benchmarks to evaluate risks to plants 

and invertebrates: 
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• Eco-SSL for soil invertebrates  - 78 mg/kg (U.S. EPA, 2003e) 

• Oak Ridge (ORNL) Plant – 5 mg/kg (Efroymson et al., 1997b) 

 

The Eco-SSL for soil invertebrates is the geometric mean of the EC20 values reported for each of three 

test species (i.e., Enchytraeid, Springtail, and Earthworm) exposed under similar conditions.  The 

maximum concentration of antimony at SWMU 16 is less than the Eco-SSL for soil invertebrates; 

therefore risks to soil invertebrates are acceptable.  

 

An Eco-SSL for plants is not available; however there is an ORNL plant value.  The ORNL plant value of 

5 mg/kg is based on a report of unspecified toxic effects on plants grown in a surface soil with the addition 

of 5 mg/kg antimony.  Antimony was detected in nine samples at concentrations exceeding the ORNL 

plant value.  These samples were collected from areas surrounding the former ash piles.  Vegetation in 

these areas is minimal and it is possible that vegetation has been adversely impacted by the former ash 

piles.  However, SWMU 16 is heavily vegetated and antimony does not appear to be significantly 

impacting the plant community in other areas of the SWMU. 

 

In summary, risks to plants from antimony in the surface soil are possible in areas surrounding the 

location of the former ash piles.  Therefore, risks to plants are unacceptable; antimony is retained as a 

COPC for further evaluation in this area. 

 

Arsenic 

Arsenic was initially selected as a COPC because the maximum surface soil concentration of 12.7 mg/kg 

exceeded the ESL of 5.7 mg/kg.  However, the ESL used in the conservative COPC screening is based 

on risks to wildlife and not risks to plants and invertebrates; therefore, arsenic concentrations were 

compared to the Canadian Soil Quality Guideline (SQG) for soil invertebrates and plants to evaluate risks 

to these receptors. 

 

• Canadian SQG – 17.1 mg/kg (EC, 1999a) 

 

The Canadian SQG for soil contact is the geometric mean of effects concentrations for reduction in 

spinach yields and is the 25th percentile of 46 data points (EC, 1999a).  The maximum arsenic 

concentration is less than the SQG and so risks to plants and invertebrates are acceptable and arsenic is 

not retained as a COPC.  However, because arsenic is a bioaccumulative chemical, risks to wildlife from 

arsenic in the surface soil are further evaluated in Section 8.4.2. 
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Cadmium 

Cadmium was initially selected as a COPC because the maximum soil concentration of 2.8 mg/kg 

exceeded the U.S. EPA Eco-SSL for mammals of 0.38 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 U.S. EPA Eco-SSLs for soil invertebrates and plants to 

evaluate risks to these receptors. 

 

• U.S. EPA Eco-SSL for soil invertebrates – 140 mg/kg (U.S. EPA, 2005a) 

• U.S. EPA Eco-SSL for plants – 32 mg/kg (U.S. EPA, 2005a) 

 

The U.S. EPA Eco-SSL for soil invertebrates of 140 mg/kg was developed after a review of over 

239 technical studies.  Of these, 10 studies were accepted for inclusion in the development of the 

Eco-SSL.  The Eco-SSL is the geometric mean of the Maximum Acceptable Toxicant Concentration 

(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 U.S. EPA Eco-SSL for plants (32 mg/kg) was developed after a 

review of over 716 technical studies.  Of these, 14 studies were accepted for inclusion in the development 

of the Eco-SSL.  The Eco-SSL is the geometric mean of the MATC (based on growth) reported for 14 test 

species under six separate test conditions of pH and percent organic matter (US EPA, 2005a).  

 

The maximum cadmium detection is less than the Eco-SSLs for plants and soil invertebrates; therefore, 

risks to plants and invertebrates from cadmium are acceptable and cadmium is not retained as a COPC 

for risks to these receptors.  However, because cadmium is a bioaccumulative chemical, risks to wildlife 

from cadmium are evaluated in Section 8.4.2 of this ERA. 

 

Chromium 

Chromium was initially selected as a COPC because the maximum soil concentration of 38.2 mg/kg 

exceeded the ESL of 0.4 mg/kg.  However, even though 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 – 64 mg/kg (EC, 1999b) 

 

As presented in the supporting document for the Canadian SQG for chromium (EC, 1999b), the Canadian 

guideline for total chromium (64 mg/kg) is the geometric mean of the threshold effects concentration 
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(TEC) of 78 mg/kg for risks to plants and invertebrates and the nutrient and energy cycling check value 

(NECC) of 52 mg/kg.  The TEC is the 6th of 22 data points associated with the no observable effects and 

observable effects data for plants and invertebrates and corresponds to the average radish germination 

EC25.  As detailed in the supporting document, no effects concentrations for earthworms (235 mg/kg to 

900 mg/kg) were greater than the no effects concentrations for plants (10 mg/kg to 230 mg/kg) indicating 

invertebrates are less sensitive to total chromium than plants.  Additionally, the Canadian SQG is based 

on total chromium (for which soil samples at this site were analyzed).  Chromium toxicity is due primarily 

to hexavalent chromium; other forms of chromium are much less toxic (ATSDR, 2000).  It is unlikely that 

most, if any, chromium in SWMU 16 soil is hexavalent chromium.  Trivalent chromium is the predominant 

form of this metal in most soils and is not bioavailable (ATSDR, 2000).   

 

The maximum concentration of chromium is less than the SQG; therefore, risks to plants and 

invertebrates are acceptable overall and chromium is not retained as a COPC for these receptors. 

However, because chromium is a bioaccumulative chemical, risks to wildlife from chromium are evaluated 

in Section 8.4.2 of this ERA. 

 

Cobalt 

Cobalt was initially selected as a COPC because the maximum concentration of 25.9 mg/kg at location 

16SS017 exceeded the screening level (based on the U.S. EPA Eco-SSL for plants) of 13 mg/kg.  

However, the maximum background concentration for soil group 3 is 27.1 mg/kg; therefore, site-related 

risks to plants and invertebrates from cobalt are acceptable and cobalt is not retained as a COPC. 

 

Copper 

Copper was initially selected as a COPC because the maximum detected soil concentration (413 mg/kg) 

at location 16SS015 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 maximum 

copper concentration was compared to the SQG and ORNL values to evaluate risks to plants and 

invertebrates. 

 

• Canadian SQG – 63 mg/kg (CCME, 1997) 

• ORNL Plant – 100 mg/kg (Efroymson et al., 1997b) 

• ORNL Earthworm – 60 mg/kg (Efroymson et al., 1997a) 
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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 below 63 mg/kg but many more studies 

did not show effects at this concentration.  Copper concentrations below the Canadian SQG of 63 mg/kg 

are expected to be protective of plants and invertebrates.  However, there is some level of uncertainty in 

assuming that concentrations slightly greater than the SQG present unacceptable risks because the 

copper sulfate, copper nitrate, and copper chloride used in the toxicity studies are likely to be more 

bioavailable than the copper in the soils from the site.  Copper in soil is likely to form relatively insoluble 

carbonates, oxides, and hydroxides.  Also, as discussed above, although some studies demonstrated 

measurable effects to plants and invertebrates at copper concentrations less than 63 mg/kg, the effects 

concentrations in many other studies were much greater than 63 mg/kg.   

 

The copper ORNL benchmark for plants (100 mg/kg) was based on toxicity data from three studies.  Two 

of the studies demonstrated reductions in root and shoot weights of little bluestem grown in sandy soil to 

which 100 ppm copper (as copper sulfate) was added (Miles and Parker, 1979).  The third study showed 

no effect on leaf and stem weights of bush beans grown in soil to which 100 ppm copper (as copper 

sulfate) was added, but leaf weight was reduced 26 percent when 200 ppm copper was added 

(Wallace et al., 1977).   

 

The copper ORNL benchmark for invertebrates (60 mg/kg) was based on toxicity data from 10 to 20 

studies.  The endpoints for most of the studies cited in Efroymson et al., (1997b) are survival or impacts 

on reproduction (i.e., cocoon production, hatchling success).  Because there were more than 10 studies, 

the benchmark was based on a 10th percentile lowest observed effects concentration (LOEC) value.  

However, a review of the data in Appendix A.1 of Efroymson et al., (1997b) shows that most of the 

studies cited in that document have no observed effects concentration (NOECs) that are greater than 

60 mg/kg.   

 

Copper was detected at 10 locations at concentrations exceeding the SQG.  These samples were 

collected from areas surrounding the former ash piles.  Vegetation in these areas is minimal and it is 

possible that vegetation has been adversely impacted by the former ash piles.  However, SWMU 16 is 

heavily vegetated and copper does not appear to be significantly impacting the plant community in other 

areas of the SWMU.  All other soil concentrations were less than the SQG.  Copper concentrations were 

greater than the ORNL earthworm value at 11 locations within the former ash pile area.  Therefore, risks 

to plants and invertebrates from copper in the surface soil are possible in areas surrounding the location 

of the former ash piles and copper is retained as a COPC for further evaluation in this area.  Because 
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copper is a bioaccumulative chemical, risks to wildlife from copper are evaluated in Section 8.4.2 of this 

ERA. 

 

Iron 

Iron was initially selected as a COPC because no Region 5 screening level is available.  According to the 

Ecological SSL for iron (U.S. EPA, 2003a), iron is essential for plant growth, and is generally considered 

to be a micronutrient.  Because plants regulate its uptake, iron is not expected to be toxic to plants in well 

aerated soils with pH levels between 5 and 8 S.U. (U.S. EPA, 2003e).  Measured pH levels ranged from 

5.3 S.U. to 6.5 S.U. at SWMU 16.  Therefore, iron is not expected to be toxic to plants at the site.  No 

toxicity data was located to evaluate risks to invertebrates from iron; however because iron is generally 

considered a non-toxic metal, it is highly unlikely that soil invertebrates are being impacted by iron at the 

SWMU.  For these reasons, any potential risks to plants and invertebrates from iron are acceptable and 

iron is not retained as a COPC for risks to these receptors. 

 

Lead 

Lead was initially selected as a COPC because the maximum soil concentration of 1,240 mg/kg 

exceeded the U.S. EPA Eco-SSL for birds of 16 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, lead 

concentrations were compared to the U.S. EPA Eco-SSLs for soil invertebrates and plants to evaluate 

risks to these receptors. 

 

• Eco-SSL for soil invertebrates – 1,700 mg/kg (U.S. EPA, 2005b) 

• Eco-SSL for plants – 115 mg/kg (U.S. EPA, 2005b) 

 

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 is less than the Eco-SSL for soil invertebrates; therefore, risks to 

soil invertebrates are acceptable. 

 

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.  Lead concentrations exceeded the Eco-SSL for plants at 13 locations. These 

samples were collected from areas surrounding and southeast of the former ash piles.  Vegetation 

surrounding the former ash piles is minimal and it is possible that lead concentrations have impacted 
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vegetative growth.  It is possible that the elevated concentrations southeast of the former ash piles are 

attributable to wind dispersion or run-off while the ash piles were still present.  SWMU 16 is heavily 

vegetated and lead does not appear to be significantly impacting the plant community in other areas of 

the SWMU.  All other soil concentrations were less than the Eco-SSL for plants.   

 

In summary, risks to plants from lead in the surface soil are possible in areas surrounding the location of 

the former ash piles.  Therefore, risks to plants are unacceptable; lead is retained as a COPC for further 

evaluation in this area.  Because lead is a bioaccumulative chemical, risks to wildlife from lead are 

evaluated in Section 8.4.2 of this ERA. 

 

Lithium 

Lithium was initially selected as a COPC because no Region 5 ESL is available; therefore, lithium 

concentrations were compared to ORNL values to evaluate risks to plants and invertebrates. 

 

• ORNL Plant – 2 mg/kg (Efroymson et al., 1997b) 

• ORNL Soil Microorganisms and Microbial Processes – 10 mg/kg (Efroymson et al., 1997a) 

 

The ORNL Plant value is based on undefined toxic effects on sweet orange seedlings grown in surface 

soil containing 2 ppm lithium for 6 months (Efroymson, et al., 1997b).  An ORNL value for earthworms is 

not available, so the ORNL soil microorganisms and microbial processes value was used instead.  The 

value is based on a study in which a lithium concentration of 17 ppm reduced respiration in soil microflora 

in small coniferous forest soil/littler microcosms.  An effective concentration of 10 ppm was derived from 

the study (Efroymson et al., 1997a). 

 

Lithium was detected in 24 of 25 samples collected at SWMU 16.  Concentrations exceeded the ORNL 

plant value in all 24 samples, including samples not collected within the former ash piles (i.e., west of 

Building 146).  The spatial distribution of these samples is different from other chemicals whose 

presences are believed to be associated with the former ash piles (i.e., antimony, copper, and lead).  

Elevated concentrations of these chemicals are centered around the former ash piles.  Additionally, 

lithium concentrations in the site samples (3.4 to 21.5 mg/kg) were within the range of background 

detections for Soil Group 3, which ranged from 9.1 mg/kg to 29.9 mg/kg.  For these reasons, site-related 

risks to plants and invertebrates are acceptable and lithium is not retained as a COPC for further 

evaluation. 
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Manganese 

Manganese was initially selected as a COPC because no Region 5 ESL is available; therefore, 

manganese concentrations were compared to ORNL values to evaluate risks to plants and invertebrates. 

 

• ORNL Plant – 500 mg/kg (Efroymson et al., 1997b) 

• ORNL Soil Microorganisms and Microbial Processes – 100 mg/kg (Efroymson et al., 1997a) 

 

An ORNL value for earthworms is not available, so the ORNL soil microorganisms and microbial 

processes value was used instead. The value is based on a 21-day study in which nitrification by native 

soil microflora (in a sandy loam soil) was severely inhibited at 100 ppm, added as a sulfate salt.  The 

ORNL plant value is based on a 17-day study in which stem weight of bush beans grown in loam soil was 

reduced by 29 percent at a concentration of 500 ppm manganese sulfate.   

 

Manganese was detected at a maximum concentration of 1,040 mg/kg at location 16SS013.  Although 

the maximum manganese concentration at SWMU 16 is greater than the ORNL values, concentrations of 

manganese are within the range of background concentrations for Soil Group 3 (268 mg/kg to 

3,040 mg/kg).  Therefore, manganese in the surface soil at SMWU 16 does not appear to be related to 

historical activities and site-related risks to plants and soil invertebrates are acceptable.  Manganese is 

not retained as a COPC for risks to these receptors. 

 

Mercury 

Mercury was initially selected as a COPC because the maximum soil concentration of 0.16 mg/kg 

exceeded the ESL of 0.1 mg/kg.  The ESL of 0.1 mg/kg is based on risks to earthworms; however, even 

though the derivation of the ESL is based on earthworms, the following alternate benchmark was used to 

further evaluate risks to plants and soil invertebrates: 

 

• Canadian SQG – 12 mg/kg (EC, 1999c) 

  

As presented in the supporting document for the Canadian SQG for mercury (EC, 1999c), the Canadian 

guideline of 12 mg/kg for mercury is based on the 25th percentile of effects and no effects data distribution 

for plants and invertebrates.  The 25th percentile is the 6th of 22 data points and corresponds to an EC50 

for turnip seedling emergence (50 mg/kg).  The EC50 value of 50 mg/kg was then divided by an 

uncertainty factor of 4 considering the importance of definitive effects data.  In Appendix VIII of the 
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supporting document, NOECs for earthworm survival were reported at 96 mg/kg and 100 mg/kg in soils of 

pH 4.0 to 4.2 and 7.4, respectively.   

 

The maximum detected mercury concentration is less than the SQG; therefore risks to plants and soil 

invertebrates are acceptable.  Mercury is not retained as a COPC for risks to plants and invertebrates; 

however, because mercury is a bioaccumulative chemical, risks to wildlife from mercury are evaluated in 

Section 8.4.2. 

 

Nickel 

Nickel was initially selected as a COPC because the maximum concentration of 41.3 mg/kg at location 

16SS017 exceeded the Region 5 ESL of 13.6 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 maximum copper 

concentration was compared to the Canadian SQG to evaluate risks to plants and invertebrates. 

 

• Canadian SQG – 50 mg/kg (EC, 1999d) 

 

The Canadian SQG (soil contact) is the 25th percentile (8th datum point of 31) of 50 mg/kg from a study 

where unspecified effects on onion growth were noted.  The maximum concentration is less than the 

SQG and so risks to plants and invertebrates at SWMU 16 are acceptable; nickel is not retained as a 

COPC for risks to plants and invertebrates.  However, because nickel is a bioaccumulative chemical, risks 

to wildlife from nickel are evaluated in Section 8.4.2. 

 

Selenium 

Selenium was initially selected as a COPC because the single detected surface soil concentration of 

0.16 mg/kg exceeded the ESL of 0.0276 mg/kg.  However, the ESL is based on risks to wildlife and not 

plants and invertebrates.  Therefore, selenium concentrations were compared to alternate benchmarks to 

evaluate risks to these receptors. 

 

• Canadian SQG – 1 mg/kg (EC, 2001) 

 

The SQG is based on an approximately 60% reduction in sorgrass (Sorghum vulgare) shoot growth over 

42 days.  The detected concentration of selenium is less than the SQG and risks to plants and 

invertebrates are acceptable.  Selenium is not retained as a COPC for risks to these receptors.  Because 

selenium is a bioaccumulative chemical, risks to wildlife from selenium are evaluated in Section 8.4.2. 

020502/P 8-33 CTO 0343 



NSWC Crane 
 RFI Report 
Revision:  0 

Date:  March 2011 
Section 8 

Page 34 of 57 
 
 

Strontium 

Strontium was initially selected as a COPC because a Region 5 ESL is not available.  Alternate toxicity 

information for strontium was not located; therefore, other Step 3a factors were used to evaluate risks to 

plants and invertebrates from strontium.   

 

Strontium concentrations (6.8 to 145 mg/kg) were greater than the maximum background concentration 

for Soil Group 3 (63.2 mg/kg) at eight locations.  However, strontium is not typically considered to be very 

toxic because of its similar physical and chemical properties to calcium (Irwin, 1997).  In fact, only two 

instances where strontium is released to the environmental by artificial means were located.  These 

include the release of produced water from the oil industry and pollution for cattle feedlots (Irwin, 1997).  

These activities are not associated with SWMU 16 and there is no reason to believe that strontium is 

present in surface soils as a result of former SWMU 16 activities.  Although the paucity of data for 

strontium precludes a thorough risk evaluation, the uncertainties associated with strontium toxicity and 

the source of strontium at SWMU 16 do not warrant retaining strontium for further investigation.  Site-

related risks from strontium in the surface soil to plants and soil invertebrates are acceptable and 

strontium is not retained as a COPC.  

 

Thallium 

Thallium was initially selected as a COPC because the maximum concentration of 0.32 mg/kg at location 

16SS011 was greater than the ESL of 0.0569 mg/kg.  However, the ESL is based on risks to wildlife (i.e., 

masked shrew) and not risks to plants and invertebrates.  Therefore, thallium concentrations at SWMU 16 

were compared to the Canadian SQG to evaluate risks to these receptors: 

 

• Canadian SQG – 1.4 mg/kg (EC, 1999e) 

 

The SQG of 1.4 mg/kg is based on a study in which root and top development of soybean, wheat, 

buckwheat, alfalfa, and rye grass was observed.  The maximum thallium concentration is less than the 

SQG so risks to plants and invertebrates are acceptable and thallium is not retained as a COPC. 

 

Titanium 

Titanium was initially selected as a COPC because a Region 5 ESL is not available.  The only available 

toxicity information for titanium is the ORNL soil microorganisms and microbial processes value of 
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1,000 mg/kg.  This value is based on a study in which aryl sulfatase activity was reduced by 1,198 ppm of 

titanium (as titanium sulfate).  Soils were chosen with a varied range in pH, organic matter, and clay 

contents.  Soil was air dried, sieved, and placed into flasks where titanium sulfate (as solution) was 

added.  Samples were incubated until microbial activity ceased and aryl sulfatase activity was measured.  

Although there is some uncertainty in applying the ORNL soil microorganism value to the protection of 

earthworms, titanium toxicity to earthworms would not be expected to significantly differ from those of 

microorganisms.  Therefore, because the maximum concentration of titanium (348 mg/kg at location 

16SS011) is less than the ORNL microorganism value of 1,000 mg/kg, risks to soil invertebrates are also 

expected to be acceptable. 

 

Toxicity information for plants is not available; however, titanium is considered generally poorly soluble, 

poorly bioavailable, and non-toxic.  Additionally, there is no reason to suspect that titanium is present in 

media at SWMU 16 as a result of former activities at SWMU 16 (i.e., washdown and wastewater, and 

former incinerator).  Although the paucity of data precludes a thorough risk evaluation of titanium in 

surface soil, the uncertainties are not great enough to warrant retaining titanium for further evaluation in a 

BERA and titanium is not retained as a COPC for plants. 

 

Vanadium 

Vanadium was initially selected as a COPC because the maximum concentration (65.2 mg/kg) exceeded 

the ESL of 1.59 mg/kg.  However, the ESL is based on risks to wildlife (i.e., masked shrew) and not risks 

to plants and invertebrates.  Therefore, vanadium concentrations at SWMU 16 were compared to the 

Canadian SQG to evaluate risks to these receptors: 

 

• Canadian SQG – 130 mg/kg (EC, 1999f) 

 

The Canadian SQG of 130 mg/kg corresponds to the 3rd datum point of 10 data points, which is the 25th 

percentile based on seedling emergence by lettuce.  The maximum vanadium concentration is less than 

the SQG and so risks to plants and invertebrates from vanadium at SWMU 16 are acceptable; vanadium 

is not retained as a COPC. 

 

Zinc 

Zinc was initially selected as a COPC because the maximum soil concentration (1,840 mg/kg) exceeded 

the ESL of 6.62 mg/kg.  However, even though the ESL is based on risks to invertebrates, the following 

alternate benchmarks were used to further evaluate risks to plants and soil invertebrates: 
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• Canadian SQG – 200 mg/kg (EC, 1999g) 

• ORNL Plant – 50 mg/kg (Efroymson et al., 1997b) 

• ORNL Earthworm – 100 mg/kg (Efroymson et al., 1997a) 

 

The Canadian SQG of 200 mg/kg is the lowest LOEC of the plants and invertebrate data set and is based 

on an effect on seedling emergence for radish (EC, 1999g).  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, 1999g).  As presented in Appendix VI of the 

Canadian SQG document (EC, 1999g), 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 to zinc than plants. As indicated in Efroymson et al., (1997a), the ORNL 

benchmark for invertebrates (100 mg/kg) is lower than concentrations at which effects have been 

observed.  This is further supported by the toxicity test data presented in the Canadian SQG document 

for earthworms.     

 

The ORNL plant value (50 mg/kg) was based on toxicity data from fewer plant studies than were used to 

develop the Canadian SQG.  The majority of the studies had NOEC and LOEC values greater than 

50 mg/kg, with many greater than 100 mg/kg and several greater than 200 mg/kg.  Therefore, the ORNL 

plant benchmark appears to be somewhat conservative.  

 

The maximum zinc detection of 1,840 mg/kg is above the Canadian SQG, as well as the ORNL plant and 

earthworm benchmarks.  Although these benchmarks are likely conservative as discussed above, risks to 

terrestrial plants and invertebrates are possible. Therefore, risks to plants and invertebrates from zinc are 

unacceptable and zinc is retained for further evaluation.  Because zinc is a bioaccumulative chemical, 

risks to wildlife from zinc are evaluated in Section 8.4.2. 

 

Summary of Surface Soil Risk 

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 and plants) 

for the initial COPCs was conducted, concentrations were compared to the alternate toxicity information, 

as appropriate.   

 

Antimony, copper, lead, and zinc were retained as COPCs for further evaluation because concentrations 

were greater than alternate toxicity information at multiple locations, including those surrounding the 
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former ash piles.  Vegetation in these areas is minimal and it is possible that vegetation has been 

adversely impacted by the former ash piles (see photographs in Appendix A).  However, SWMU 16 is 

heavily vegetated and these inorganics do not appear to be significantly impacting the plant community in 

other areas of the SWMU. 

 

8.4.1.2 Benthic Invertebrates – Sediment Risk 

As presented in Sections 8.3.2.2 and 8.3.2.3, several sediment and surface water samples were collected 

in the intermittent drainage ditches/gullys leading from SWMU 13, and several chemicals detected in the 

samples were initially selected as COPCs because they were detected at concentrations that exceeded 

screening levels.  Although surface water samples were collected from many of these locations, most of 

the samples were taken from small pools of standing water as recorded in the sample log sheets (see 

Appendix C) and the photographs (see Appendix A).  In fact, during the Round 3 sampling event, many of 

the surface water locations were dry during the first attempt to collect samples so the water samples were 

collected after a rain event when water was present.  Surface water and associated aquatic habitat is 

absent in these drainage ditches throughout most of the year (see photographs in Appendix A).  

Therefore, although some of the chemical concentrations in the sediment and surface water samples 

exceeded the screening levels for aquatic receptors, there is very little exposure so any risks would not 

be significant.  For that reason, none of the chemicals in the drainage ditch/gulley samples are retained 

as COPCs for further evaluation for risks to aquatic organisms.  However, the chemical data in these 

samples is qualitatively used, where appropriate, in the Step 3a evaluation of the main stream samples 

(in Sections 8.4.1.2 and 8.4.1.3) to determine whether the chemicals may be related to site activities.  

 

Additionally, antimony, arsenic, beryllium, chromium, iron, nickel, titanium, and vanadium in the main 

stream sediment samples were detected at concentrations less than or similar to upgradient 

concentrations.  Concentrations of these COPCs are not expected to be related to historical activities.  

For this reason, these chemicals are not retained as COPCs for further evaluation for risks to aquatic 

organisms. 

 

Table 8-7 presents a summary of the common alternate benchmarks used in refining the list of COPCs in 

sediment, along with a summary of the Step 3a evaluation.  The upgradient sediment concentration range 

is also presented.   
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Dichlorodifluoromethane 

Dichlorodifluoromethane was initially selected as a COPC because an ESL was not available.  

Toxicological information regarding dichlorodifluoromethane in sediment is not available.  However, 

dichlorodifluoromethane is typically not considered toxic to ecological receptors, particularly in sediments 

due to the volatility of the chemical.  Analysis of dichlorodifluoromethane was conducted in only one of the 

samples collected from the main stream (16SD19), and dichlorodifluoromethane was detected in one of 

10 gully sediment samples.  Because the gully sediment samples were collected from locations across 

the SWMU, frequency of detections in these samples is a better indicator of surface soil run-off from the 

SWMU.  If the SWMU was contributing significant quantities of dichlorodifluoromethane to the main 

stream, its presence would be more apparent in gully samples.  Additionally, impacts to benthic 

invertebrates are not likely because the poor habitat would preclude their presence in the main stream 

except during and after heavy rain events.  Although uncertainties exist regarding 

dichlorodifluoromethane toxicity to benthic invertebrates in the main stream because of a paucity of data, 

the uncertainties are not great enough to warrant further evaluation in a BERA. Therefore, 

dichlorodifluoromethane is not retained as a COPC for risks to benthic invertebrates. 

 

Aluminum 

Aluminum was initially selected as a COPC because an ESL is not available.   The benchmark selected 

for aluminum is the Threshold Effects Level (TEL) of 25,500 mg/kg (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 of 10,500 mg/kg is less than the TEL; therefore, risks to sediment-dwelling 

biota are acceptable and aluminum is not retained as a COPC. 

 

Barium 

Barium was initially selected as a COPC because an ESL was not available.  The only available alternate 

benchmark for barium is the Apparent Effects Threshold (AET) of 48 mg/kg (Buchman, 1999).  Based on 

the Navy’s agreement with U.S. EPA, if a chemical only has a higher effects level such as an AET, the 

chemical will not be eliminated as a COPC even if the maximum detection is below the higher effects 

level, unless other Step 3a factors can be used to justify the chemical’s elimination as a COPC.   

 

Barium was detected in all four Turkey Creek main stream sediment samples at SWMU 16 with 

concentrations ranging from 69.7 mg/kg to 110 mg/kg; the upgradient concentration was 62.5 mg/kg.  The 
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maximum concentration was detected during Round 2 at location 16SD19.  The detected concentration at 

this location during Round 3 was 88.9 mg/kg, which is similar to the upgradient concentration.  Although it 

is possible that barium concentrations in main stream sediments are related to former SWMU activities 

(i.e., barium concentrations in surface soil were greater than the background concentration for soil group 

3), impacts to benthic invertebrates are not likely because the poor habitat would preclude their presence 

at location 16SD19.  Concentrations at locations 16SD24 and 16SD25 were similar to background 

(77.2 mg/kg and 69.7 mg/kg, respectively).  Locations 16SD24 and 16SD25 are small pools of standing 

water; however, if benthic invertebrates are present in the main stream channel, they are more likely 

present at these locations than at location 16SD19 where barium concentrations were slightly elevated 

with respect to the upgradient location. Additionally barium was detected at a wide range of 

concentrations in gully samples and the maximum upgradient gully concentration was 454 mg/kg.  

Therefore, it appears that barium concentrations within the range of the concentrations detected in main 

stream sediments is attributable to background conditions at the SWMU.   

 

The paucity of toxicity data inhibits a complete evaluation of risks posed by barium.  However, barium is a 

common element in sediments and it is not generally associated with significant toxicity (ATSDR, 1997).  

Although potential risks may exist in the area of the maximum detection, the uncertainties associated with 

the source of barium concentrations and the actual exposure to benthic organisms do not warrant 

retaining barium as a COPC for further evaluation in a BERA. 

 

Manganese 

Manganese was initially selected as a COPC because an ESL is not available. Because an ESL and a 

consensus based TEC are not available for the screening, manganese concentrations are compared to 

the Canadian SQGs. 

 

• Canadian Sediment Guidelines lowest effects level (LEL) – 460 mg/kg (OMOE, 1993) 

• Canadian Sediment Guidelines severe effects level (SEL) – 1,100 mg/kg (OMOE, 1993) 

 

The LEL indicates the level of sediment contamination which has no effect on and can be tolerated by the 

majority of sediment-dwelling organisms and the SEL is the level in which sediment is considered 

detrimental to the health of the majority of sediment-dwelling organisms.  Manganese was detected in all 

four Turkey Creek mainstream sediment samples collected at SWMU 16.  It should be noted; however, 

that upstream concentrations, although less than site sample concentrations, were also greater than the 

SEL.  Concentrations were similar to or less than the upgradient location at locations 16SD24 and 

16SD25.  Manganese concentrations during Rounds 2 (1,900 mg/kg) and 3 (1,730 mg/kg) at location 
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16SD19 were greater than the concentrations at the upgradient location; however, this location is usually 

dry and does not likely support benthic invertebrates most days of the year.  Impacts to benthic 

invertebrates are not likely because the poor habitat would preclude their presence at this location except 

during and after heavy rain events.  Actual exposure to benthic invertebrates at this location is unknown 

for this reason. 

 

Manganese was detected in surface soil samples at a maximum concentration of 1,040 mg/kg.  The 

maximum background soil concentration for soil group 3 is 3,040 mg/kg.  Therefore, manganese 

concentrations in the surface soil are attributable to background conditions and not to former SWMU 

activities.  Any potential contamination in sediment samples that is related to the SWMU would be 

migrating surface soil run-off; therefore, manganese concentrations in main stream samples are not 

expected to be related to SWMU activities.  Additionally manganese was detected at a wide range of 

concentrations in gully samples and the maximum upgradient gully concentration was 3,650 mg/kg.  

Therefore, it appears that manganese concentrations within the range of the concentrations detected in 

mainstream sediments is attributable to background conditions at the SWMU.  Therefore, although 

impacts to benthic invertebrates are possible at this location, the uncertainties associated with the source 

of manganese concentrations and the actual exposure to benthic organisms do not warrant retaining 

manganese for further evaluation in a BERA and manganese is not retained as a COPC for benthic 

invertebrates. 

 

Selenium 

Selenium was initially selected as a COPC because an ESL is not available.  No alternate benchmarks 

are available for selenium so other Step 3a factors, as discussed in Section 8.4.1, are used to evaluate 

risks to sediment invertebrates. 

 

Selenium was detected at similar concentrations in three of the four Turkey Creek mainstream sediment 

samples at SWMU 16 ranging from 0.5 mg/kg to 0.8 mg/kg; selenium was not detected at location 

16SD25.  The concentration at the upgradient location was 0.5 mg/kg.   

 

Selenium was only detected in one out of 35 surface soil samples at SWMU 16 at a concentration of 

0.16 mg/kg.  The maximum background soil concentration for soil group 3 is 0.64 mg/kg.  Therefore, 

selenium concentrations in the surface soil are most likely attributable to background conditions and not 

to former SWMU activities.  Therefore, although the paucity of data precludes a complete evaluation of 

selenium concentrations in sediment, the selenium in the sediment does not appear to be related to site 
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activities.  For that reason, site-related risks to benthic invertebrates from selenium are acceptable so 

selenium is not retained as a COPC for risks to sediment dwelling invertebrates.   

 

Zinc 

Zinc was initially selected as a COPC because the maximum concentration of 206 mg/kg exceeded the 

ESL of 121 mg/kg which is based on the threshold effect concentration (TEC).  Because the maximum 

concentration exceeds the TEC, zinc concentrations were compared to the probable effect concentration 

(PEC) to further evaluate risks to sediment invertebrates. 

 

The consensus-based PEC is 459 mg/kg (MacDonald et al. 2000).  Concentrations greater than the TEC 

but less than the PEC indicate that impacts to benthic invertebrates are possible, but actual risks are 

unknown.  However, zinc concentrations are closer to the TEC than they are to the PEC.   

 

Zinc was detected in all four Turkey Creek main stream sediment samples with concentrations ranging 

from 84.4 mg/kg to 206 mg/kg; the upgradient concentration was 92.5 mg/kg.  The maximum 

concentration was detected during Round 2 at location 16SD19; however, the concentration at this 

location during Round 3 (84.4 mg/kg) was less than the upgradient concentration.  Concentrations at the 

other two locations during Round 3 were also similar to the upgradient concentration (89.4 mg/kg and 

114 mg/kg at locations 16SD24 and 16SD25, respectively).  Although it is possible that zinc 

concentrations in main stream sediments are related to former SWMU activities (i.e., zinc concentrations 

in surface soil were greater than the background concentration for soil group 3), impacts to benthic 

invertebrates are not likely because of the poor habitat in the main stream.  Therefore, risks to benthic 

invertebrates from zinc are acceptable and zinc is not retained as a COPC for these receptors.   

 

Acid Volatile Sulfides/Simultaneously Extracted Metals 

Three sediment samples in the drainage ditch/gully samples were analyzed for AVS and SEM.  AVS 

binds, on a molar basis, a number of cationic metals of environmental concern (cadmium, copper, lead, 

nickel, silver, and zinc) (U.S. EPA, 2005).  In sediment samples where the AVS molar concentrations are 

greater than SEM molar concentrations, the SEM metals are not expected to be bioavailable or directly 

toxic to benthic invertebrates.  In sediment samples where the AVS molar concentrations are less than 

SEM molar concentrations, all of the SEM metals were not bound to AVS.  However, the SEM metals are 

not necessarily bioavailable or directly toxic to benthic invertebrates because other parameters such as 

TOC may reduce the bioavailability and toxicity of metals in the sediment.  Sediments that are anoxic 

typically have greater AVS concentrations than sediments that are well aerated.    
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The metals included in the SEM analysis at SWMU 16 included cadmium, copper, lead, mercury, nickel, 

and zinc.  Silver was not included in the list of analytes because it was not expected to be a metal of 

concern, and is supported by the fact that it was detected in only one of 31 sediment samples. 

 

As discussed above, because of the poor habitat in the drainage ditches/gullys, it is not likely that benthic 

invertebrates will be present for significant periods of time, if at all.  Therefore, although the utility of the 

SEM/AVS measurements in samples from these areas may be somewhat limited, the results do provide 

some useful insight into the potential bioavailability of these metals in Turkey Creek.  In all three sediment 

samples analyzed for AVS and SEM, the ratio of AVS to SEM was greater than 1.0, with values ranging 

from 50 S.U. to 220 S.U. (see Table G-3).  The SEM metal with the greatest molar concentration in all the 

samples is zinc and to a lesser extent, copper and lead.  The bulk sediment concentrations of these 

metals were elevated and because the sediment was from the gullys where the sediment is not 

anaerobic, the AVS values were low (i.e., less than 1 umol/g).  Bulk sediment concentrations in main 

stream samples were much less than those in gully sediment samples; therefore, SEM/AVS ratios would 

also be expected to be lower.  However, it is likely that the SEM concentrations may be greater than the 

AVS concentrations because the stream is dry for a majority of the year and so the AVS concentrations 

are expected to be similar to the concentrations in the gully samples.  Additionally, the only SEM metal 

retained as a COPC in main stream sediments is zinc and the maximum zinc concentration was less than 

the upgradient concentration; therefore, the uncertainties with not having AVS and SEM data for the main 

stream samples is not that great. 

 

Summary of Sediment Risk 

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 sediment invertebrates) and 

other step 3a factors for the initial COPCs was conducted, concentrations were compared to the alternate 

toxicity information, as appropriate.  No chemicals initially selected as COPCs were retained as COPCs 

for further evaluation. 

 

8.4.1.3 Aquatic Organisms – Surface Water Risk 

Table 8-8 presents a summary of some of the common alternate benchmarks that were used in refining 

the list of COPCs in the main stream surface water samples, along with a Step 3a evaluation.  The 

summary of upgradient surface water comparisons is presented in Appendix G.   
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Water-quality standards (WQS) for surface water have been developed for Indiana (IDEM, 1998).  In 

addition, U.S. EPA has established AWQC for several contaminants (U.S. EPA, 2002b).  The IDEM WQS 

and AWQC were reviewed; however, only the AWQC were used for further evaluating chemicals initially 

selected as COPCs, where appropriate, because the AWQC have been updated more recently than the 

WQS.  Other, non-regulatory surface water screening values were also used to evaluate the data, where 

necessary.  The following sections discuss these values, as appropriate.  

 

HMX 

HMX was initially selected as a COPC because no Region 5 surface water screening level is available.  

The maximum detections of HMX (0.32 µg/L) is less than the secondary chronic value (SCV) of 330 µg/L 

developed in Talmage et al. (1999).  Therefore, HMX in the surface water is not likely to cause adverse 

effects to aquatic receptors and risks are considered acceptable; HMX is not retained as a COPC for risks 

to aquatic receptors. 

 

Aluminum 

Aluminum was initially selected as a COPC in unfiltered and filtered metal samples because maximum 

concentrations (822 µg/L and 119 µg/L, respectively) exceeded the screening level of 87 µg/L, which is 

the chronic U.S. EPA AWQC.  Aluminum was not detected in the upgradient sample.   

 

An emphasis is placed on the filtered samples instead of the unfiltered sample results because the filtered 

samples represent the bioavailable portion of the inorganics (US EPA, 1992); therefore, filtered surface 

water results are most indicative of the level of direct risk to aquatic receptors.  The maximum filtered 

surface water concentration (119 µg/L) was detected at location 16SW24 which is a small pool of 

standing water (see photographs in Appendix A).  Aluminum was not detected in the next downstream 

sample, which was collected from location 16SW25 and is approximately 325 feet downstream of location 

16SW24.  Location 16SW25 is also a small pool of standing water.  The filtered aluminum concentration 

(90.1 µg/L) at location 16SW19 (farthest downstream) only slightly exceeded the chronic AWQC. 

 

Although aluminum concentrations in unfiltered surface water samples are greater than the chronic 

AWQC, these concentrations do not represent true exposure concentrations to aquatic organisms; 

concentrations in filtered surface water samples are less than or similar to the chronic AWQC.  

Additionally aluminum was detected sporadically in gully samples and the maximum upgradient gully 

concentration in filtered samples was 164 µg/L.  Therefore, it appears that aluminum concentrations 

within the range of the concentrations detected in main stream sediments is attributable to background 
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conditions at the SWMU overall.  For these reasons, aluminum is not retained as a COPC for risks to 

aquatic organisms. 

 

Cadmium 

Cadmium was initially selected as a COPC in unfiltered and filtered metal samples because maximum 

concentrations (0.66 µg/L and 1.4 µg/L at location 16SW19, respectively) exceeded the Region 5 ESL of 

0.15 µg/L. Typically, concentrations in filtered samples are less than concentrations in unfiltered samples 

because filtered samples represent only the dissolved portion of chemical concentrations in the surface 

water column while unfiltered samples represent the dissolved portion plus sediment particulate 

concentrations.  The cadmium concentrations in filtered and unfiltered samples therefore, are somewhat 

perplexing because the filtered concentration was reported as greater than the unfiltered concentration by 

the analytical laboratory. 

 

Additionally, cadmium was detected at location 16SW19, which is typically dry (see photographs in 

Appendix A) and not at locations 16SW24 and 16SW25 (which are small pools of standing water, where 

the presence of benthic invertebrates is possible).  Therefore, overall risks to aquatic organisms from 

cadmium are acceptable because cadmium was not detected at locations where the presence of aquatic 

organisms is possible.  Although risks to aquatic organisms are possible at the location of 16SW19 during 

and after heavy rain events, the potential risks are not great enough to warrant retaining cadmium as a 

COPC for risks to aquatic organisms.  However, 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 in unfiltered and filtered metal samples because maximum 

concentrations (4.1 µg/L and 3.9 µg/L, respectively) exceeded the Region 5 ESL of 1.58 µg/L. As 

mentioned previously, an emphasis is placed on the filtered samples instead of the unfiltered sample 

results because the filtered samples represent the bioavailable portion of the inorganics (U.S. EPA, 

1992).  The maximum concentration of copper was detected at location 16SW19, which is typically dry 

(see photographs in Appendix A).  Copper concentrations at the other two locations were less than the 

ESL. Therefore, overall risks to aquatic organisms from copper are acceptable because copper 

concentrations did not exceed the ESL at locations where the presence of aquatic organisms is possible.  

For these reasons, risks to aquatic organisms are acceptable and copper is not retained as a COPC for 

risks to aquatic organisms.  However, because copper is a bioaccumulative chemical, risks to wildlife from 

copper are evaluated in Section 8.4.2.  
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Lead 

Lead was initially selected as a COPC in unfiltered samples because the single detected concentration of 

1.2 µg/L slightly exceeded the Region 5 ESL of 1.17 µg/L.  Lead was not detected in filtered samples.  

Because the filtered samples represent the bioavailable portion of the inorganics (U.S. EPA, 1992), the 

filtered surface water results are most indicative of the level of direct risk to aquatic receptors.  Therefore, 

risks to aquatic receptors from lead are considered acceptable and lead is not retained as a COPC for 

risks to aquatic organisms.  However, because lead is a bioaccumulative chemical, risks to wildlife from 

lead are evaluated in Section 8.4.2. 

 

Manganese 

Manganese was initially selected as a COPC in unfiltered and filtered mainstream surface water samples 

because an ESL is not available.  Because an ESL and AWQC are not available for manganese, 

concentrations in the surface water are compared to the following benchmark: 

 

• ORNL SCV for aquatic life - 120 µg/L (Suter and Tsao, 1996) 

 

Also, the U.S. EPA 1986 Quality Criteria for Water (the Gold Book) indicates that ions of manganese are 

found rarely at concentrations above 1 mg/L and, because the tolerance values reported range from 

1.5 mg/L to over 1000 mg/L, manganese is not considered to be a problem in fresh waters (U.S. EPA, 

1986).   

 

For manganese in mainstream surface water samples, the maximum detected concentrations were 

476 µg/L (unfiltered samples) and 1,970 µg/L (filtered samples).  However, the manganese 

concentrations in filtered and unfiltered samples are somewhat perplexing because the maximum 

concentration in filtered samples is an order of magnitude greater than the maximum unfiltered 

concentration.  As mentioned previously, this is unexpected because the filtered samples represent only 

the dissolved portion of chemical concentrations in the surface water column while unfiltered samples 

represent the dissolved portion plus sediment particulate concentrations.  This raises some uncertainty in 

the actual concentrations of manganese that are bioavailable to aquatic organisms. 

 

Concentrations at locations 16SW19 (7.7 µg/L) and 16SW24 (128 µg/L) were less than and similar to the 

ORNL SCV; which is considered a very conservative value by Suter and Tsao, 1996.  Additionally, the 

maximum manganese concentration (1,040 mg/kg) was less than the maximum background 
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concentration for soil group 3 of 3,040 mg/kg indicating that manganese in the surface soil is attributable 

to background conditions and not former activities at the SWMU itself.  Therefore, although potential 

impacts to aquatic organisms are possible at the location of the maximum concentration, the uncertainties 

associated with the manganese concentrations, the level at which manganese causes toxicity, and the 

actual source of manganese concentrations in the surface water indicate the potential risks are not great 

enough to warrant retaining manganese as a COPC for aquatic organisms. 

 

Nitrite/Nitrate-N 

Nitrite/Nitrate-N was initially selected as a COPC in unfiltered and filtered samples because an ESL is not 

available.  The form of N that is present in surface waters is based on the amount of oxygen present 

(CCME, 2003).  In well oxygenated (i.e., aerated) waters, anionic species of nitrogen such as nitrate are 

easily transported and stable (USGS, 1992).  Nitrite, on the other hand, is considered unstable in well 

oxygenated (and shallow) surface waters (USGS, 1992).  In fact, nitrite is rapidly oxidized to nitrate in well 

oxygenated waters, such as typical surface water bodies.  DO concentrations ranged from 3.86 mg/L to 

7.72 mg/L.  These values are low in part because they were collected from small standing pools of water.  

In fact, the maximum concentration of DO was collected from location 16SW19, which is typically dry, but 

the sample was collected after a rain event.  DO concentrations were greater in gully samples, where 

flowing water was more prominent during the field sample collection event and ranged from 5.66 mg/L to 

10.65 mg/L.  Therefore, the nitrite-nitrate-N concentration at 16SW24 was compared to the Canadian 

water quality guideline for nitrate. 

 

The Canadian water quality guideline for freshwater aquatic life (CCME, 2003) for nitrate is 13 mg/L.  This 

value is based on a 10-day chronic study where toxicity of nitrate as sodium nitrate to the Pacific treefrog 

(P. regilla) was studied.  A significant decrease in larval weight was observed at 133 mg/kg.  The water 

quality guideline for freshwater aquatic life of 13 mg/L was derived by multiplying the LOEC from this 

study by a safety factor of 0.1.  Other literature studies based on other freshwater aquatic life were 

reviewed in deriving the water quality guideline (i.e., invertebrates, amphibians, and fish); however, 

amphibians were identified as the most sensitive species.  The maximum concentration of 0.05 mg/L in 

Turkey Creek main stream samples is less than the Canadian water quality guideline for freshwater 

species.  Although there is some uncertainty regarding which anion species predominates at location 

16SW24, the uncertainties do not warrant retaining nitrite-nitrate-N as a COPC; therefore, risks to aquatic 

organisms are considered acceptable.  Nitrate (and the N-complex) is not retained as a COPC for aquatic 

organisms.  
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Summary of Surface Water Risk 

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 aquatic organisms) for the 

initial COPCs was conducted, concentrations were compared to the alternate toxicity information, as 

appropriate.  Other Step 3a factors as discussed in Section 8.4 were also considered for the initial 

COPCs, where appropriate.  No chemicals initially selected as COPCs were retained as COPCs for 

further evaluation. 

 

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, surface water, plants, and invertebrates.  Therefore, a terrestrial intake model 

was used to estimate exposure of terrestrial receptors to COPCs.  As presented in Figures 8-2 and 8-4, 

food chain modeling was conducted on chemicals that are considered to be bioaccumulative [i.e., 

included in the list of important bioaccumulative chemicals in U.S. EPA (2000)] and energetics (to be 

conservative) and also exceeded the Region 5 ESL, which do take into account risks to wildlife.  If the 

chemical was less than the ESL or is not bioaccumulative, it was not carried through the food chain 

model.  It was concluded that these chemicals are not causing an unacceptable risk to wildlife at 

SWMU 16.  Tables 8-1 (surface soil) and 8-5 (surface water) list the chemicals that were retained for food 

chain modeling. 

 

8.4.2.1  Food Chain Modeling Methodology 

Risk to terrestrial receptors as a result of exposure to COPCs in the soil and surface water were 

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-

observed-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 that were used.  For 

mammalian 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): 
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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 

 

Note that based on more recent publications [Sample, B. and C. Arenal 1999, Allometric Models for 

Interspecies Extrapolation of Wildlife Toxicity Data (Bull Environ Contam Toxicol 62:  653-663)], U.S. EPA 

Region 5 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 equation 

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, as well 

as responses to toxic chemicals, are a function of body size (Sample et al., 1996).   

 

Appendix J.5 presents the derivation of the TRVs.  Table J.5-1 in Appendix J.5 presents the TRVs as they 

were used in the food-chain modeling.  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.   

 

Terrestrial soil invertebrates and plants are exposed to contaminants in surface soil through direct contact 

and/or ingestion.  Aquatic organisms are exposed to contaminants in surface water and sediment through 

direct contact and/or ingestion. 

 

COPC intake for wildlife exposed to the COPCs in surface soil and surface water were estimated as daily 

dose (mg/kg-day) using exposure equations.  The contaminant concentrations in surface soil and surface 

water were used to calculate CDI doses.  The following equations presents 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 soil 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  soil) (surface [Dose  day)-(mg/kg CDI Total ++=  

 

Where:  FI  = Food ingestion rate (kg/day) 

  FC  = Food concentration (mg/kg) 

  WI  = Surface water ingestion rate (L/day) 

  SW  = Surface water concentration (mg/L) 

  BW  = Body weight (kg) 

  SI  = Incidental soil ingestion rate (kg/day) 

  SC  = Soil concentration (mg/kg) 

  H = Home Range/Contaminated Area (assume = 1 for maximum exposure) 

 

For organic constituents and inorganics in surface soil, the contaminant concentration of prey items for 

the insectivorous and herbivorous species (e.g., earthworms and vegetation) 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 (mg/kg) 

  BAF = Soil to plant or soil to invertebrate bioaccumulation factor (unitless) 

 

Contaminant concentrations in food items were calculated using BAFs from published sources.  The 

following sources of BAFs were used in the SERA: 

 

• 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, 1998).  

 

• Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for Earthworms 

(Sample et al., 1998). 
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Table J.3-1 in Appendix J.3 presents chemical specific BAFs and other BAF data from the literature that 

were 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.  

 

The lower bound of the threshold effects is based on consistently conservative assumptions and NOAEL 

toxicity values (U.S. EPA, 1997c).  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, 1997c).  

This bound presents the average potential risk.  These conservative and less conservative exposure 

scenarios were calculated, respectively, to provide the overall range of potential risks to all levels of 

potential 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 or surrounding states of Indiana 

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 in developing the 

value.  The exposure parameters from U.S. EPA (1993) 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 8-9 presents the exposure parameters that were used in the SERA and Appendix J.4 

presents the values that were used to calculate the exposure parameters and a discussion of how they 

were calculated. 

 

An EEQ approach was used to characterize the risk to terrestrial receptors.  This approach characterizes 

the potential effects by comparing exposure concentration with the 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 =  
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here: 

 Total CDI  = Total daily intake dose (mg/kg-day) 

 reference value (NOAEL or LOAEL) (mg/kg-day) 

 

8-10 presents 

e EEQs under both the conservative and average exposure scenarios for herbivorous and insectivorous 

esents a summary of the Step 3a evaluation for terrestrial wildlife. 

 

W  EEQ   = Ecological effects quotient (unitless) 

 

  TRV   = Toxicity

8.4.2.2 Results and Discussion 

Appendix J.6 presents the calculations of the food-chain modeling.  Separate discussions are provided 

below for evaluations of potential risk to herbivorous and insectivorous receptors.  Table 

th

receptors.  Table 8-11 pr

Herbivorous Receptors 

Under the conservative food-chain scenario, COPCs with EEQs greater than 1.0 for representative 

herbivorous receptors included arsenic for the vole, and lead, mercury, and zinc for the quail (Table 8-10).  

owever, under the average food-chain scenario, all NOAEL-based EEQs were less than 1.0; therefore, 

tors at SWMU 16 are acceptable.   

 

H

risks to herbivorous recep

Insectivorous Receptors 

Under the conservative food-chain scenario, COPCs with EEQs greater than 1.0 for representative 

insectivorous receptors included arsenic, cadmium, lead, and zinc for the shrew, and cadmium, 

chromium, copper, lead, mercury, and zinc for the woodcock (Table 8-10).  Under the average food-chain 

scenario, no NOAEL-based EEQs exceeded 1.0 for the shrew; therefore, risks to insectivorous small 

ammals are acceptable.  However, NOAEL-based EEQs for lead, mercury, and zinc (NOAEL and 

 level of 0.5 mg/kg.  Because 

e study considered exposure over three generations, the dose was considered a chronic LOAEL and 

/kg-day).  The EEQ 

m

LOAEL-based EEQs) exceeded 1.0 for the American woodcock under the average food-chain scenario. 

 

The bird TRV for mercury was derived from a study using Mallard duck as the test species.  Significant 

effects (fewer eggs and ducklings were produced) were observed at a dose

th

was multiplied by an uncertainty factor of 0.1 to develop a chronic NOAEL.  

 

The avian NOAEL and LOAEL for lead were developed from a study in which no adverse effects were 

observed among Japanese quail consuming 10 mg/kg lead, but where reproduction was less impaired at 

100 mg/kg (Sample et al., 1996).  Because the study was greater than 12 weeks in duration and 

considered exposure during reproduction, the 10 mg/kg dose was considered a chronic NOAEL 

(1.13 mg/kg/day) and the 100 mg/kg dose was considered a chronic LOAEL (11.3 mg
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ased on the NOAEL was slightly greater than 1 and the dose was closer to the NOAEL than the LOAEL 

n and considered exposure during reproduction, the 

28 mg/kg dose was considered a chronic NOAEL (14.5 mg/kg/day) and the 2,028 mg/kg dose was 

 have a smaller home range than the woodcock, such as the American robin.  

or the reasons discussed below, it was assumed that birds would not obtain more than 20 percent of 

 

• 

rates and fruit (Sallabanks and James, 1999), and so the diet of this 

smaller bird is not adequately represented by 100 percent invertebrates, which is assumed in the 

 

• 

 16 

b

so risks to birds are unlikely after consideration of other factors as discussed below.   

 

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 where 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 duratio

2

considered a chronic LOAEL (131 mg/kg/day).   

 

Since the majority of risks to insectivores were for the insectivorous bird (i.e., woodcock), the food-chain 

model was reevaluated considering an area use factor (AUF) of 20 percent for lead, mercury, and zinc.  

The AUF of 0.2 is expected to be a conservative number for the woodcock because the acreage of the 

contaminated area is estimated to be approximately 2 acres, compared to a woodcock’s typical home 

range of approximately 61 acres.  However, the AUF of 0.2 was selected to ensure protection of other 

insectivorous birds that may

F

their food from the SWMU. 

Most insectivorous birds are not solely invertebrate feeders.  For example, the American robin’s diet 

consists of soft-bodied inverteb

woodcock food-chain model.   

The home ranges of the different insectivorous birds the woodcock is meant to be protective of varies.  

For example, some small insectivorous birds have home ranges less than the 2 acres that is 

assumed with the use of an AUF of 0.2, while others have home ranges greater than 2 acres.  While 

assuming an AUF of 0.2 for species whose home ranges are greater than 2 acres is conservative 

because it assumes the maximum exposure possible for these species, the same assumption is not 

as conservative for species whose home ranges are less than 2 acres.  However, the uncertainties 

are reduced because the ecological habitat at the site is not immediately surrounding the most 

contaminated areas of SWMU 16 (i.e., surrounding Building 146).  For example, the American robin 

has a small home range (average of 0.61 acres); however, these small birds frequent forests, 

woodlands, and garden and breed where lawns and other short-grass areas are interspersed with 

shrubs and trees (Sallabanks and James, 1999).  Therefore, although the American robin is likely 

present at SWMU 16, their presence is most likely surrounding the outer boundaries of SWMU
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(i.e., along the forested boundaries) and not surrounding Building 146.  It is possible that robins are 

1.3 and 2.5, 

spectively.  LOAEL-based EEQs were less than 1.0.  Therefore, potential risks to insectivorous birds 

OPCs for further evaluation. 

 

ctio ed with the SWMU 16 ERA. 

 

feeding near the former ash piles, however, and would be exposed to elevated inorganics levels.  

 

NOAEL and LOAEL-based EEQs were less than 1.0 for mercury after using an AUF of 20 percent (see 

Appendix J.6).  The NOAEL-based EEQ for lead and zinc were still greater than 1.0 at 

re

exist from lead and zinc, and these inorganics are retained as C

8.5 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This se n discusses some of the uncertainties associat

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 

ay either underprotect or overprotect the small mammal population based on differences in ingestion 

ed on the Step 3a evaluations.  Potential risks to reptiles cannot 

e evaluated in this ERA because of a lack of toxicity and exposure data (see below for a discussion of 

m

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 sediment are possible; however, risks from surface water 

contaminants are expected to be low bas

b

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 16.  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 16 represent only a small portion of these receptors home range.  For 

this reason, significant risks are not expected from exposure to chemicals at SWMU 16; therefore, 

unacceptable risks to the bobcat, bald eagle, Northern harrier, and osprey, and to carnivorous reptiles 
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 the bittern.   As mentioned in Section 

.2.1.1, the presence of the Indiana bat has not been documented at or surrounding SWMU 16; therefore, 

ely when using carnivorous birds and mammals as surrogates, however there is 

ncertainty in this conclusion because risks to carnivorous birds and mammals were not quantitatively 

 

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 exposure to the soil, it is expected that they would have greater levels of contaminants at SWMU 16 

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.  Risks 

to the worm eating American woodcock from chemicals in the surface soil and surface water were not 

acceptable for lead and zinc; therefore, risks to the loggerhead shrike and sedge wren are also 

considered possible if these species are present at SWMU 16.  The American bittern is a marshland 

loving bird that feeds on fish, frogs, eels, insects, and water snakes.  Although there is some aquatic 

habitat, it is not suitable for supporting piscivorous wildlife such as

8

risks to this endangered mammal from SWMU 16 are acceptable. 

 

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 16 (i.e., located on a ridge top), this species 

may potentially inhabit areas of SWMU 16.  Risks to carnivorous reptiles were not specifically calculated; 

however, risks are unlik

u

evaluated (see above). 

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 (1993) and an attempt was made to minimize the uncertainties 

ssociated with the exposure characterization by selecting exposure parameters from studies conducted a

in and surrounding states of Indiana. 

 

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 
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 not expected to accumulate to 

ny significant degree in animal tissue.  Therefore, using a BAF of 1.0 is likely causing the concentrations 

for inorganics use highly bioavailable forms of the metal, 

uch as metal salts, which in many cases are much more toxic than equivalent concentrations of the 

ds.  Also, 

cause the contaminated areas occupy only a very small portion of the overall ecological habitat at 

rther evaluating risks to aquatic receptors in the gullys, but the overall 

onclusion of the ERA is not likely to be impacted because the lack of exposure would limit the ecological 

 

BAFs at the sites may be different than those used in the SERA and obtained from the literature.  BAFs 

for estimating concentrations of HMX and pentachlorophenol in earthworm tissue were not available so a 

BAF of 1.0 was used for the food chain models for the shrew and woodcock.  As presented on Table 6-1, 

HMX has a relatively high water solubility value and low Koc value so it is

a

of HMX in the animal tissue to be overestimated in the food chain model. 

 

Also, the bioavailability of contaminants reported in toxicity studies is typically greater than the 

contaminants in environmental media.  Typically, highly bioavailable forms of the 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 

s

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 16, samples were deliberately biased 

toward known or suspected high concentrations so predicted doses are higher than actual doses.  

Whereas this is a conservative approach in predicting exposure concentrations, actual exposure of 

ecological receptors to chemical concentrations at SWMU 16 is likely overestimated, in particular, wildlife 

which typically roam over multiple sample locations and unlikely that wildlife will obtain all their food from 

within the most contaminated areas at SMWU 16.  This overestimation of exposure was taken into 

account for wildlife by using AUFs in the food chain model calculations for insectivorous bir

be

SWMU 16, a discussion of the overall risks to ecological receptors was included in the ERA.     

   

The exposure of and potential risks to ecological receptors to chemicals in the gullys were only evaluated 

in the conservative COPC screening table.  In the first part of the Step 3a refinement, it was determined 

that risks to aquatic receptors from chemicals in the gully were low because the intermittent nature of the 

gullys precludes a significant aquatic community from being present, and therefore exposed to chemicals.  

There is some uncertainty in not fu

c

significance of any potential risks. 
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8.5.3 Ecological Effects Data 

Toxicological data for a few of the chemicals are limited or do not exist.  This occurred for several COPCs 

es were used to gain a better understanding of the relationship 

een the maximum concentration values of the selected COPCs to the overall ecological assessment 

tainty involved when using these alternative benchmarks; however, 

attempts have been made to lessen the uncertainties by providing the toxicological basis of the alternate 

in the 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 valu

betw

of the site.  There is some uncer

benchmarks when they were used.   

      

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.  

r than 1.0 simply indicates that the dose used to derive the toxicity 

ference value was exceeded.   

Finally, there is uncertainty in how the predicted risks to a species at a site translate into risk to the 

PCs in surface soil as a result of the initial screening of surface soil, sediment, and 

urface water.  These chemicals were further evaluated and data were scrutinized as a part of the Step 

retained as COPCs for further evaluation for plants and invertebrates including antimony, copper, lead, 

However, the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of 

the EEQ.  Rather, an EEQ greate

re

 

population in the area as a whole. 

 

8.6 ECOLOGICAL RISK SUMMARY AND CONCLUSIONS 

A SERA was performed for SWMU 16, Cast High Explosives Fill/B146 Incinerator.  Several chemicals 

were retained as CO

s

3a refinement.  Tables 8-6, 8-7, 8-8, and 8-11 present summaries of the Step 3a evaluation including the 

overall conclusion of whether chemicals initially selected as COPCs are retained as COPCs after the 

refined evaluation. 

 

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 and plants) 

for the initial COPCs was conducted, maximum and average concentrations were compared to the 

alternate toxicity information, as appropriate.  Several chemicals initially selected as COPCs were 
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former ash piles.  Additionally, 

OAEL-based EEQs for lead and zinc were greater than 1.0 for insectivorous birds assuming an AUF of 

ms) and other step 3a factors for the initial COPCs was conducted, maximum and 

verage concentrations were compared to the alternate toxicity information, as appropriate.  No 

chemicals initially selected as COPCs were retained as COPCs for further evaluation in sediment and 

surface water. 

 

and zinc because concentrations were greater than alternate toxicity information for plants and soil 

invertebrates at multiple locations, including those surrounding the 

N

0.2.  Therefore, potential risks to insectivorous birds exist from lead and zinc, and these inorganics are 

retained as COPCs for further evaluation for these terrestrial receptors. 

 

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 organis

a



TABLE 8-1

ECOLOGICAL COPC SELECTION (SURFACE SOIL SAMPLES EXCLUDING THOSE UNDER BUILDING, PAVEMENT, AND GRAVEL)
ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Positive 
Detects

Sample of 
Maximum 

Detect
Region 5 

ESL

Ecological 
Effects 

Quotient
Soil 

Invertebrates

COPC for 
Food Chain 

Modeling Rationale
Dioxins  (ng/kg)
TEQ BIRD 23/23 0.0000790 2.86 0.520 0.520 16SS0270002 0.199 14.4 YES YES ASL/BIO
TEQ MAMMAL 23/23 0.0000790 3.30 0.704 0.704 16SS0270002 0.199 16.6 YES YES ASL/BIO
Volatile Organics  (ug/kg)
ACETONE 8/36 2 J 71 J 6.02 24.4 16SS0290002 2500 0.03 NO NO BSL
CIS-1,2-DICHLOROETHENE 1/38 23 23 1.16 23.0 16SS0390002 784 0.03 NO NO BSL
DICHLORODIFLUOROMETHANE 4/38 2 J 20 J 1.49 9.25 16SS0710102 39500 0.001 NO NO BSL
METHYLENE CHLORIDE 1/38 3 J 3 J 1.43 3.00 16SS0710102 4050 0.001 NO NO BSL
TOLUENE 1/38 1 J 1 J 0.578 1.00 16SS0160002 5450 0.0002 NO NO BSL
TRANS-1,2-DICHLOROETHENE 1/38 2 J 2 J 0.604 2.00 16SS0390002 784 0.003 NO NO BSL
TRICHLOROETHENE 3/38 2 J 86 3.18 33.7 16SS0390002 12400 0.01 NO NO BSL
TRICHLOROFLUOROMETHANE 23/38 1 J 3 J 1.52 2.17 5 SAMPLES 16400 0.0002 NO NO BSL
VINYL ACETATE 1/38 1 J 1 J 0.578 1.00 16SS0190002 12700 0.0001 NO NO BSL
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 1/25 4 J 4 J 2.06 4.00 16SS0200002 3240 0.001 NO NO BSL
ANTHRACENE 1/25 5 J 5 J 2.09 5.00 16SS0090002 1480000 0.000003 NO NO BSL
BENZO(A)ANTHRACENE 4/25 5 J 28 J 3.62 12.3 16SS0090002 5210 0.01 NO NO BSL
BENZO(A)PYRENE 5/25 4 J 32 3.95 11.8 16SS0090002 1520 0.02 NO NO BSL
BENZO(B)FLUORANTHENE 8/25 4 J 50 J 5.87 14.1 16SS0090002 59800 0.001 NO NO BSL
BENZO(G,H,I)PERYLENE 4/25 6 J 28 3.66 12.5 16SS0090002 119000 0.0002 NO NO BSL
BENZO(K)FLUORANTHENE 3/25 8 J 22 3.26 12.7 16SS0090002 148000 0.0001 NO NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 7/25 96 J 1200 144 272 16SS0140002 925 1.3 YES NO ASL/NONBIO
CHRYSENE 7/25 5 J 36 4.51 11.0 16SS0090002 4730 0.01 NO NO BSL
DIBENZO(A,H)ANTHRACENE 1/25 8 8 2.21 8.00 16SS0090002 18400 0.0004 NO NO BSL
FLUORANTHENE 7/25 4 J 64 J 5.83 15.7 16SS0090002 122000 0.001 NO NO BSL
INDENO(1,2,3-CD)PYRENE 4/25 5 J 23 3.30 10.3 16SS0090002 109000 0.0002 NO NO BSL
NAPHTHALENE 1/25 5 J 5 J 2.10 5.00 16SS0200002 99.4 0.1 NO NO BSL
PHENANTHRENE 3/25 4 J 28 3.30 13.0 16SS0090002 45700 0.001 NO NO BSL
PYRENE 8/25 5 J 60 5.87 14.1 16SS0090002 78500 0.001 NO NO BSL
SAFROLE 5/25 340 J 15000 937 4528 16SS0130002 404 37.1 YES NO ASL/NONBIO
Herbicides  (ug/kg)
PENTACHLOROPHENOL 2/25 2.5 J 8 J 0.665 5.25 16SS0300002 119 0.1 NO NO BSL
Inorganics  (mg/kg)
ALUMINUM 35/35 2510 J 34200 J 13417 13417 16SS0880002 NA NA YES NO NC/NONBIO
ANTIMONY 19/35 0.55 J 27.2 J 3.80 6.48 16SS0140002 0.29 93.8 YES NO ASL/NONBIO
ARSENIC 35/35 1.1 J 12.7 J 5.91 5.91 16SS0880002 5.7 2.2 YES YES ASL/BIO

Minimum 
Concentration

Maximum 
ConcentrationParameter

BARIUM 35/35 33.7 J 303 J 120 120 16SS0130002 330 0.92 NO NO BSL
BERYLLIUM 15/35 0.23 J 1.4 J 0.450 0.677 16SS0170002 36 0.04 NO NO BSL
CADMIUM 14/35 0.2 J 2.8 J 0.624 1.20 16SS0150002 0.38 7.4 YES YES ASL/BIO
CALCIUM 32/35 219 J 63000 J 3412 3723 16SS0140002 NA NA NO NO NUT
CHROMIUM 35/35 6.7 J 38.2 J 18.2 18.2 16SS0880002 0.4 95.5 YES YES ASL/BIO
COBALT 35/35 1.4 J 25.9 J 8.11 8.11 16SS0170002 13 2.0 YES NO ASL/NONBIO
COPPER 35/35 5.1 J 413 J 66.0 66.0 16SS0150002 5.4 76.5 YES YES ASL/BIO
IRON 35/35 8870 J 43000 J 22070 22070 16SS0200002 NA NA YES NO NC/NONBIO
LEAD 34/35 8.1 J 1240 J 165 170 16SS0140002 16 77.5 YES YES ASL/BIO
LITHIUM 24/25 3.4 J 21.5 J 9.61 9.89 16SS0170002 NA NA YES NO NC/NONBIO
MAGNESIUM 35/35 687 J 3610 J 1713 1713 16SS0880002 NA NA NO NO NUT
MANGANESE 35/35 5.1 J 1040 J 354 354 16SS0130002 NA NA YES NO NC/NONBIO
MERCURY 27/35 0.015 J 0.16 J 0.0356 0.0451 16SS0110002 0.1 1.6 YES YES ASL/BIO
NICKEL 35/35 3.5 J 41.3 J 14.7 14.7 16SS0170002 13.6 3.04 YES YES ASL/BIO
POTASSIUM 35/35 360 J 2980 J 1117 1117 16SS0880002 NA NA NO NO NUT
SELENIUM 1/35 0.16 J 0.16 J 0.166 0.160 16SS0360002 0.0276 5.8 YES YES ASL/BIO
SODIUM 1/35 203 J 203 J 23.2 203 16SS0450002 NA NA NO NO NUT
STRONTIUM 25/25 6.8 J 145 J 49.8 49.8 16SS0130002 NA NA YES NO NC/NONBIO
THALLIUM 1/35 0.32 J 0.32 J 0.107 0.320 16SS0110002 0.0569 5.6 YES NO ASL/NONBIO
TIN 4/35 0.38 J 1.9 J 0.558 1.06 16SS0420002 7.62 0.25 NO NO BSL
TITANIUM 30/30 7.5 J 348 J 104 104 16SS0110002 NA NA YES NO NC/NONBIO



TABLE 8-1

ECOLOGICAL COPC SELECTION (SURFACE SOIL SAMPLES EXCLUDING THOSE UNDER BUILDING, PAVEMENT, AND GRAVEL)
ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Frequency of 
Detection

Mean 
Concentration(1)

Average of 
Positive 
Detects

Sample of 
Maximum 

Detect
Region 5 

ESL

Ecological 
Effects 

Quotient
Soil 

Invertebrates

COPC for 
Food Chain 

Modeling Rationale
Minimum 

Concentration
Maximum 

ConcentrationParameter
VANADIUM 35/35 5.8 J 65.2 J 26.9 26.9 16SS0880002 1.59 41 YES NO ASL/NONBIO
ZINC 27/35 24.1 J 1840 J 418 477 16SS0420002 6.62 278 YES YES ASL/BIO
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/1) 4/4 13 22 16.8 16.8 16SS0240002 NA NA NA NA NZ
PH (S.U.) 4/4 5.3 6.5 5.83 5.83 16SS0240002 NA NA NA NA NZ
TOTAL ORGANIC CARBON (mg/kg) 4/4 3800 J 6200 J 5125 5125 16SS0120002 NA NA NA NA NZ

Notes:
Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
NA = Not Applicable or Not Available
(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
NZ = Miscellaneous Parameter not included in COPC Selection



TABLE 8-2

ECOLOGICAL COPC SELECTION -
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Sediment 
Invertebrates

Volatile Organics  (ug/kg)
ACETONE 6/10 3 J 69 J 14.1 21.8 16SD2201 5 J - 7 J 9.9 6.97 YES ASL
CIS-1,2-DICHLOROETHENE 1/10 3 J 3 J 0.877 3.00 16SD1201 ND 654 0.005 NO BSL
DICHLORODIFLUOROMETHANE 1/10 2 J 2 J 0.772 2.00 16SD2701 ND NA NA YES NC
TRICHLOROETHENE 2/10 2 J 19 2.61 10.5 16SD2901 ND 112 0.17 NO BSL
Semivolatile Organics  (ug/kg)
2-METHYLNAPHTHALENE 1/10 5 J 5 J 2.51 5.00 16SD0301 NA 20.2 0.25 NO BSL
ACENAPHTHENE 1/10 8 J 8 J 2.81 8.00 16SD0501 NA 6.71 1.19 YES ASL
ACENAPHTHYLENE 3/10 4 J 8 3.30 5.67 16SD0301 NA 5.87 1.36 YES ASL
ANTHRACENE 4/10 5 J 15 4.39 7.75 16SD0501 NA 57.2 0.26 NO BSL
BENZO(A)ANTHRACENE 8/10 5 J 66 15.2 18.5 16SD0501 NA 108 0.61 NO BSL
BENZO(A)PYRENE 6/10 7 J 84 18.4 29.2 16SD0501 NA 150 0.56 NO BSL
BENZO(B)FLUORANTHENE 7/10 6 J 120 28.1 39.3 16SD0501 NA 10400 0.012 NO BSL
BENZO(G,H,I)PERYLENE 7/10 5 J 65 27.5 38.3 16SD0501 NA 170 0.38 NO BSL
BENZO(K)FLUORANTHENE 6/10 7 J 65 14.4 22.5 16SD0501 NA 240 0.27 NO BSL
CHRYSENE 8/10 5 J 100 30.2 37.1 16SD0501 NA 166 0.60 NO BSL
DI-N-BUTYL PHTHALATE 1/9 130 J 130 J 54.1 130 16SD0801 NA 1114 0.12 NO BSL
DIBENZO(A,H)ANTHRACENE 1/10 18 18 3.81 18.0 16SD0501 NA 33 0.55 NO BSL
DIPHENYLAMINE 2/9 140 J 170 J 69.9 155 16SD0301 NA 34.6 4.91 YES ASL
FLUORANTHENE 9/10 5 J 160 32.8 36.2 16SD0501 NA 423 0.38 NO BSL
FLUORENE 1/10 8 J 8 J 2.81 8.00 16SD0501 NA 77.4 0.10 NO BSL
INDENO(1,2,3-CD)PYRENE 6/10 7 J 55 19.5 31.0 16SD0501 NA 200 0.28 NO BSL
NAPHTHALENE 2/10 5 J 6 J 2.91 5.50 16SD0301 NA 176 0.034 NO BSL
PHENANTHRENE 8/10 4 J 100 19.8 24.3 16SD0501 NA 204 0.49 NO BSL
PYRENE 9/10 6 J 170 40.8 45.1 16SD0501 NA 195 0.87 NO BSL
Energetics  (mg/kg)
2,6-DINITROTOLUENE 2/14 0.54 J 0.92 J 0.211 0.730 16SD1501 ND 0.0398 23.1 YES ASL
RDX 1/14 0.27 J 0.27 J 0.135 0.270 16SD0301 ND NA NA YES NC
Herbicides  (ug/kg)
PENTACHLOROPHENOL 5/9 2.6 J 19 J 4.74 8.30 16SD1101 NA 23000 0.0008 NO BSL
Inorganics  (mg/kg)

Frequency of 
Detection

Minimum 
Concentration

Maximum 
Concentration Rationale

Region 5 
ESL

Ecological 
Effects 

QuotientParameter

COPCMean 
Concentration 

(1)

Average of 
Positive 
Detects

Sample of 
Maximum Detect

Range of Upgradient 
Detects

Inorganics  (mg/kg)
ALUMINUM 31/31 5560 19500 J 11885 11885 16SD0402 8710 J - 12800 J NA NA YES NC
ANTIMONY 30/31 0.65 J 174 J 30.9 31.9 16SD0601 1.3 J - 1.7 J NA NA YES NC
ARSENIC 31/31 2.5 J 34.1 J 10.9 10.9 16SD2601 24.4 J - 27.5 J 9.79 3.48 YES ASL
BARIUM 31/31 56.6 J 2820 J 511 511 16SD0301 84.5 J - 454 J NA NA YES NC
BERYLLIUM 21/31 0.43 J 2.3 J 0.802 1.03 16SD1301 1.6 J - 3 J NA NA YES NC
CADMIUM 30/31 0.47 J 27.2 J 6.27 6.48 16SD0402 0.38 J - 0.62 J 0.99 27.5 YES ASL
CALCIUM 31/31 395 J 98100 J 11620 11620 16SD0602 539 J - 846 J NA NA NO NUT
CHROMIUM 31/31 13.3 J 85.2 J 33.2 33.2 16SD1002 36.9 J - 85 J 43.4 1.96 YES ASL
COBALT 31/31 2.5 J 41.2 J 16.2 16.2 16SD1201 29.7 J - 38.7 J 50 0.82 NO BSL
COPPER 31/31 9.2 J 2570 J 468 468 16SD0601 14.8 J - 15 J 31.6 81.3 YES ASL
IRON 31/31 16500 J 127000 J 40797 40797 16SD1002 74000 J - 141000 J NA NA YES NC
LEAD 31/31 13.6 J 15200 J 1730 1730 16SD0601 29.6 J - 73.2 J 35.8 425 YES ASL
LITHIUM 9/9 2.9 J 10.4 J 6.53 6.53 16SD0401 NA NA NA YES NC
MAGNESIUM 31/31 470 J 6080 J 1786 1786 16SD0501 491 J - 916 J NA NA NO NUT
MANGANESE 31/31 54.6 J 2510 J 1005 1005 16SD2601 2270 J - 3650 J NA NA YES NC
MERCURY 26/31 0.023 J 4.6 0.437 0.518 16SD0402 0.026 J - 0.043 J 0.174 26.4 YES ASL



TABLE 8-2

ECOLOGICAL COPC SELECTION -
GULLY SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Sediment 
Invertebrates

Frequency of 
Detection

Minimum 
Concentration

Maximum 
Concentration Rationale

Region 5 
ESL

Ecological 
Effects 

QuotientParameter

COPCMean 
Concentration 

(1)

Average of 
Positive 
Detects

Sample of 
Maximum Detect

Range of Upgradient 
Detects

NICKEL 31/31 8.9 J 804 J 48.7 48.7 16SD0602 34.5 J - 39.2 J 22.7 35.4 YES ASL
POTASSIUM 31/31 282 J 1530 J 958 958 16SD0902 739 J - 1120 J NA NA NO NUT
SELENIUM 18/31 0.33 J 1.5 J 0.488 0.700 16SD1301 0.7 J - 1.2 J NA NA YES NC
SILVER 1/31 1.5 J 1.5 J 0.136 1.50 16SD2901 ND 0.5 3 YES ASL
SODIUM 8/31 33.8 J 283 J 44.5 117 16SD1102 40.3 J - 43.9 J NA NA NO NUT
STRONTIUM 9/9 51 J 2740 J 554 554 16SD0301 NA NA NA YES NC
TIN 20/31 0.4 J 19.6 J 4.80 7.26 16SD0602 ND NA NA YES NC
TITANIUM 14/14 9.4 J 156 J 73.8 73.8 16SD0401 39.5 J - 54.3 J NA NA YES NC
VANADIUM 31/31 12.8 J 71.7 J 33.7 33.7 16SD1301 43.7 J - 52.4 J NA NA YES NC
ZINC 30/31 68.3 J 23400 J 3669 3787 16SD0301 109 J - 131 J 121 193 YES ASL
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE SEM 3/3 0.53 0.59 0.560 0.560 16SD0901 NA NA NA NO NZ
CADMIUM SEM 3/3 0.024 J 0.145 J 0.0813 0.0813 16SD0601 NA NA NA NO NZ
COPPER SEM 3/3 1.83 18.3 8.37 8.37 16SD0601 NA NA NA NO NZ
LEAD SEM 3/3 2.6 16.3 7.68 7.68 16SD0601 NA NA NA NO NZ
MERCURY SEM 3/3 0.0001 0.00015 0.000133 0.000133 16SD0901 NA NA NA NO NZ
NICKEL SEM 3/3 0.028 0.068 0.0437 0.0437 16SD0601 NA NA NA NO NZ
SEM/AVS SEM 3/3 50 220 107 107 16SD0601 NA NA NA NO NZ
ZINC SEM 3/3 20.6 J 91 J 44.7 44.7 16SD0601 NA NA NA NO NZ
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/1) 3/3 5.7 J 25 J 16.2 16.2 16SD2301 NA NA NA NO NZ
PH (S.U.) 3/3 7.4 8 7.73 7.73 16SD0601 NA NA NA NO NZ
TOTAL ORGANIC CARBON (MG/KG) 3/3 1600 8600 4700 4700 16SD2301 NA NA NA NO NZ

Notes:
NA - Not Applicable or Not Available
ND - Not Detected
(1) - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value
UMO/G

Rationale:Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
NUT = Essential Nutrient
NZ = Field parameters not selected as COPCs



TABLE 8-3

ECOLOGICAL COPC SELECTION -
TURKEY CREEK MAINSTREAM SEDIMENT SAMPLES ROUNDS 2 AND 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA

Parameter

Frequency 
of 

Detection
Mean 

Concentration(1)

Average of 
Positive 
Detects

Sample of 
Maximum 

Detect

Range of 
Upgradient 

Detects
Region 5 

ESL

Ecological 
Effects 

Quotient

COPC For 
Sediment 

Invertebrates Rationale
Volatile Organics  (ug/kg)
ACETONE 1/1 7 J 7 J 7.00 7.00 16SD1901 ND 9.9 0.71 NO BSL
DICHLORODIFLUOROMETHANE 1/1 22 22 22.0 22.0 16SD1901 ND NA NA YES NC
Inorganics  (mg/kg)
ALUMINUM 4/4 8730 J 10500 J 9658 9658 16SD1902 8090 J NA NA YES NC

ANTIMONY 3/4 0.8 J 1.1 J 0.843 1.00
16SD1901, 
16SD2501 1.2 J NA NA YES NC

ARSENIC 4/4 7 J 30.8 J 21.1 21.1 16SD1901 34.8 J 9.79 3.15 YES ASL
BARIUM 4/4 69.7 J 110 J 86.5 86.5 16SD1901 62.5 J NA NA YES NC
BERYLLIUM 3/4 1.5 J 2.4 J 1.55 2.00 16SD1901 2.6 J NA NA YES NC
CADMIUM 3/4 0.54 J 0.79 J 0.534 0.633 16SD1901 0.54 J 0.99 0.80 NO BSL
CALCIUM 4/4 539 J 973 J 808 808 16SD1901 362 J NA NA NO NUT
CHROMIUM 4/4 16.3 J 79.9 J 51.7 51.7 16SD2401 78.5 J 43.4 1.84 YES ASL
COBALT 4/4 16.1 J 26.9 J 22.0 22.0 16SD1901 21.4 J 50 0.54 NO BSL
COPPER 4/4 13.4 J 15.1 J 14.1 14.1 16SD1902 12.6 J 31.6 0.48 NO BSL
IRON 4/4 15800 J 122000 J 74325 74325 16SD1901 124000 J NA NA YES NC
LEAD 4/4 23.3 J 32.9 J 28.0 28.0 16SD2501 28.1 J 35.8 0.92 NO BSL
MAGNESIUM 4/4 400 J 916 J 687 687 16SD2501 292 J NA NA NO NUT
MANGANESE 4/4 398 J 1900 J 1337 1337 16SD1901 1370 J NA NA YES NC
MERCURY 1/4 0.022 J 0.022 J 0.0214 0.0220 16SD1901 0.025 J 0.174 0.13 NO BSL
NICKEL 4/4 20.8 J 43.4 J 34.6 34.6 16SD1901 43 J 22.7 1.91 YES ASL
POTASSIUM 4/4 462 J 1040 J 811 811 16SD2501 438 J NA NA NO NUT
SELENIUM 3/4 0.5 J 0.8 J 0.544 0.673 16SD2401 0.5 J NA NA YES NC
TITANIUM 1/1 50.6 J 50.6 J 50.6 50.6 16SD1901 56.4 J NA NA YES NC
VANADIUM 4/4 21.1 J 51.2 J 40.0 40.0 16SD2401 56.3 J NA NA YES NC
ZINC 4/4 84.4 J 206 J 123 123 16SD1901 92.5 J 121 1.70 YES ASL

Notes:
Turkey Creek Mainstream sediment samples were only collected in rounds 2 and 3
NA - Not Applicable or Not Available

Minimum 
Concentration

Maximum 
Concentration

NA - Not Applicable or Not Available
ND - Not Detected
(1) - Mean concentrations incorporate TV/2 for non-detects where TV = threshold value

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NC = No Screening Level Available
NUT = Essential Nutrient



TABLE 8-4

ECOLOGICAL COPC SELECTION -
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Frequency of 
Detection

Mean 
Concentration 

(1)

Average of 
Positive 
Detects

Sample of 
Maximum Detect

Range of Upgradient 
Detects

Region 5 
ESL

Ecological 
Effects 

Quotient

COPC for 
Aquatic 

Invertebrates Rationale
Volatile Organics  (ug/L)
ACETONE 3/10 0.5 J 2.8 J 0.665 1.63 16SW2701 0.6 J 1700 0.0016 NO BSL
CIS-1,2-DICHLOROETHENE 2/11 1.4 3.4 0.559 2.40 16SW2901 ND 970 0.0035 NO BSL
TRICHLOROETHENE 5/11 0.8 J 26 4.51 9.74 16SW2901 ND 47 0.55 NO BSL
Energetics  (ug/L)
2-AMINO-4,6-DINITROTOLUENE 1/7 0.29 J 0.29 J 0.149 0.290 16SW3001 ND NA NA YES NC
4-AMINO-2,6-DINITROTOLUENE 1/7 0.63 0.63 0.198 0.630 16SW3001 ND NA NA YES NC
HMX 3/7 0.27 J 4.8 0.869 1.86 16SW3001 ND NA NA YES NC
RDX 2/7 0.29 J 24 3.56 12.1 16SW3001 ND NA NA YES NC
Total Metals  (ug/L)
ALUMINUM 18/21 173 J 9510 J 1647 1913 16SW1501 485 J - 891 J 87 109 YES ASL
ANTIMONY 8/21 4.2 J 14.2 J 3.25 7.71 16SW0301 ND 80 0.18 NO BSL
ARSENIC 15/21 0.29 J 3.8 J 0.747 0.991 16SW1501 ND 148 0.026 NO BSL
BARIUM 21/21 44.3 J 425 J 155 155 16SW0601 53.4 J - 57.3 J 220 1.93 YES ASL
BERYLLIUM 12/21 0.02 J 0.5 J 0.115 0.148 16SW2801 ND 3.6 0.14 NO BSL
CADMIUM 15/21 0.2 J 4.4 1.35 1.86 16SW0601 ND 0.15 29.3 YES ASL
CALCIUM 21/21 6800 J 49600 J 20873 20873 16SW0601 16600 J - 38700 J NA NA NO NUT
CHROMIUM 11/21 1.4 J 11.8 J 2.30 4.00 16SW1501 0.78 J 11 1.07 YES ASL
COBALT 18/21 0.11 J 4.6 J 1.10 1.26 16SW1501 ND 24 0.19 NO BSL
COPPER 19/21 0.95 J 134 J 34.1 37.6 16SW0401 ND 1.58 84.8 YES ASL
IRON 18/21 278 J 9990 J 1787 2078 16SW1501 263 J - 599 J 1000 9.99 YES ASL
LEAD 17/21 4.8 J 281 J 48.4 59.8 16SW0401 ND 1.17 240 YES ASL
MAGNESIUM 21/21 1310 J 9450 J 4576 4576 16SW1501 5820 J - 7810 J NA NA NO NUT
MANGANESE 18/21 4.9 J 443 J 71.1 82.4 16SW1501 19.2 J - 135 J NA NA YES NC
NICKEL 18/21 1.2 J 11.8 5.01 5.73 16SW2701 1.1 J - 2.3 J 28.8 0.41 NO BSL
POTASSIUM 21/21 727 4520 J 2155 2155 16SW1101 1780 J - 2230 J NA NA NO NUT
SODIUM 16/21 1820 J 18900 J 4882 6208 16SW1101 9580 J - 15000 J NA NA NO NUT
THALLIUM 1/21 0.16 J 0.16 J 0.0487 0.160 16SW0601 ND 10 0.016 NO BSL
TIN 2/21 0.47 J 0.84 J 0.147 0.655 16SW0401 ND 180 0.0047 NO BSL
TITANIUM 4/4 2 J 156 J 46.3 46.3 16SW1501 3.4 J - 19.7 J NA NA YES NC
VANADIUM 15/21 0.63 J 19 J 3.37 4.51 16SW1501 0.85 J 12 1.58 YES ASL

Minimum 
Concentration

Maximum 
ConcentrationParameter

ZINC 19/21 16.9 J 1340 J 308 340 16SW0401 16.6 J 65.7 20.4 YES ASL
Dissolved Metals  (ug/L)
ALUMINUM 8/21 21 J 124 37.2 69.8 16SW2701-F 164 J 87 1.43 YES ASL
ANTIMONY 6/21 4.3 J 10.8 J 2.48 7.12 16SW0301-F ND 80 0.14 NO BSL
ARSENIC 3/21 0.26 J 0.65 J 0.117 0.407 16SW1101-F ND 148 0.004 NO BSL
BARIUM 21/21 43.2 J 335 J 123 123 16SW0601-F 46.6 J - 57.2 J 220 1.52 YES ASL
BERYLLIUM 6/21 0.02 J 0.1 J 0.0267 0.0617 W1302-F, 16SW27 ND 3.6 0.028 NO BSL
CADMIUM 15/21 0.12 J 3.7 1.13 1.57 16SW0901-F ND 0.15 24.7 YES ASL
CALCIUM 21/21 6570 J 49100 J 19534 19534 16SW1501-F 15700 J - 37400 J NA NA NO NUT
CHROMIUM 1/21 2.1 J 2.1 J 0.318 2.10 16SW3001-F ND 11 0.19 NO BSL
COBALT 17/21 0.09 J 2.9 J 0.646 0.787 16SW1301-F 2.7 J - 3.1 J 24 0.12 NO BSL
COPPER 17/21 1 J 35.7 J 16.9 20.7 16SW1001-F ND 1.58 22.6 YES ASL
IRON 9/21 76.4 J 188 J 70.8 122 16SW2901-F ND 1000 0.19 NO BSL
LEAD 15/21 0.81 J 35.8 J 8.23 11.5 16SW0301-F ND 1.17 30.6 YES ASL
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ECOLOGICAL COPC SELECTION -
GULLY SURFACE WATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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Frequency of 
Detection

Mean 
Concentration 

(1)

Average of 
Positive 
Detects

Sample of 
Maximum Detect

Range of Upgradient 
Detects

Region 5 
ESL

Ecological 
Effects 

Quotient

COPC for 
Aquatic 

Invertebrates Rationale
Minimum 

Concentration
Maximum 

ConcentrationParameter
MAGNESIUM 21/21 1280 J 8870 J 4215 4215 16SW1501-F 5400 J - 7390 J NA NA NO NUT
MANGANESE 18/21 1.9 J 171 J 27.1 31.3 16SW1201-F 10.9 J - 29.8 J NA NA YES NC
MERCURY 1/21 0.04 J 0.04 J 0.0155 0.0400 16SW1501-F ND 0.0013 30.8 YES ASL
NICKEL 18/21 0.95 J 9.4 3.30 3.75 16SW1202-F 1.2 J 28.8 0.33 NO BSL
POTASSIUM 21/21 647 4720 1907 1907 16SW1101-F 1550 J - 2140 J NA NA NO NUT
SODIUM 15/21 2030 J 19900 J 4878 6574 16SW1101-F 9010 J - 14000 J NA NA NO NUT
TITANIUM 2/4 1.4 J 1.6 J 0.956 1.50 16SW1301-F 1.5 J - 8.5 J NA NA YES NC
ZINC 18/21 3.1 J 421 J 133 149 16SW1601-F 18.1 J - 33.3 J 65.7 6.41 YES ASL
Field Parameters  (mg/L)
DISSOLVED OXYGEN 17/17 5.66 10.65 8.27 8.27 16SW0301 NA NA NA NO NZ
DISSOLVED OXYGEN - METER 4/4 2.87 6.49 4.58 4.58 16SW1701 1.91  - 7.23 NA NA NO NZ
OXIDATION REDUCTION POT(MV) 21/21 36.6 204 97.5 97.5 16SW1701 183.4  - 254.7 NA NA NO NZ
PH (S.U.) 21/21 6.4 7.95 7.31 7.31 16SW2901 6.78  - 7.14 NA NA NO NZ
SPECIFIC CONDUCTANCE (MS/CM) 21/21 0.056 0.84 0.167 0.167 16SW1302 0.184  - 0.299 NA NA NO NZ
TEMPERATURE (OC) 21/21 9.61 16.45 13.2 13.2 16SW0601 11.7  - 15.12 NA NA NO NZ
TURBIDITY (NTU) 21/21 2 179 28.4 28.4 16SW2801 2.57  - 10.59 NA NA NO NZ
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 4/7 0.11 0.55 0.203 0.340 16SW1302 0.07  - 3.2 NA NA YES NC

Field duplicate samples are excluded from these summaries because they are considered to be field QC samples.
NA - Not Analyzed
ND - Not Detected
(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
NUT = Essential Nutrient
NZ = Field parameters not selected as COPCs



TABLE 8-5

ECOLOGICAL COPC SELECTION -
TURKEY CREEK MAINSTREAM SURFACE WATER SAMPLES

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)
CRANE, INDIANA

Parameter
Frequency of 

Detection
Mean 

Concentration(1)
Average of 

Positive Detects

Sample of 
Maximum 

Detect

Range of 
Upgradient 

Detects
Region 5 

ESL

Ecological 
Effects 

Quotient
Aquatic 

Invertebrates Wildlife Rationale
Energetics  (ug/L)
HMX 1/1 0.32 J 0.32 J 0.320 0.320 16SW2401 ND NA NA YES YES NC/BIO
Total Metals  (ug/L)
ALUMINUM 2/3 146 J 822 J 331 484 16SW1901 ND 87 9.45 YES NO ASL/NONBIO
ARSENIC 1/3 0.37 J 0.37 J 0.177 0.370 16SW1901 ND 148 0.0025 NO NO BSL
BARIUM 3/3 48.1 J 95.7 J 74.1 74.1 16SW2401 23 J 220 0.44 NO NO BSL
BERYLLIUM 1/3 0.09 J 0.09 J 0.0383 0.0900 16SW1901 ND 3.6 0.025 NO NO BSL
CADMIUM 1/3 0.66 J 0.66 J 0.235 0.660 16SW1901 ND 0.15 4.4 YES YES ASL/BIO
CALCIUM 3/3 9360 J 17900 J 14820 14820 16SW2501 9930 J NA NA NO NO NUT
COBALT 3/3 0.14 J 0.72 J 0.433 0.433 16SW2501 ND 24 0.03 NO NO BSL
COPPER 3/3 0.24 J 4.1 J 1.55 1.55 16SW1901 2.7 J 1.58 2.59 YES YES ASL/BIO
IRON 3/3 43.6 J 886 J 457 457 16SW1901 ND 1000 0.89 NO NO BSL
LEAD 1/3 1.2 1.2 0.470 1.20 16SW1901 ND 1.17 1.03 YES YES ASL/BIO
MAGNESIUM 3/3 3370 6340 J 5337 5337 16SW2501 2460 J NA NA NO NO NUT
MANGANESE 3/3 21.5 476 200 200 16SW2501 30 J NA NA YES NO NC/NONBIO

NICKEL 3/3 4.5 J 5.7 5.30 5.30
16SW2401, 
16SW2501 ND 28.8 0.20 NO NO BSL

POTASSIUM 3/3 989 J 1680 1336 1336 16SW1901 790 J NA NA NO NO NUT
SODIUM 3/3 3660 J 8600 J 6703 6703 16SW2401 8330 J NA NA NO NO NUT
VANADIUM 1/3 1.5 J 1.5 J 0.880 1.50 16SW1901 ND 12 0.13 NO NO BSL
ZINC 3/3 6.9 J 18.7 J 11.1 11.1 16SW1901 ND 65.7 0.28 NO NO BSL
Dissolved Metals  (ug/L)
ALUMINUM 2/3 90.1 119 J 80.0 105 16SW2401-F ND 87 1.37 YES NO ASL/NONBIO
BARIUM 3/3 43.7 J 98.3 J 77.6 77.6 16SW2401-F 48.2 J 220 0.45 NO NO BSL
BERYLLIUM 1/3 0.04 J 0.04 J 0.0200 0.0400 16SW1901-F ND 3.6 0.011 NO NO BSL
CADMIUM 1/3 1.4 1.4 0.480 1.40 16SW1901-F ND 0.15 9.33 YES YES ASL/BIO
CALCIUM 3/3 9910 J 17400 J 14503 14503 16SW2501-F 10100 J NA NA NO NO NUT
COBALT 3/3 0.16 J 1.9 0.743 0.743 16SW2501-F 2.6 J 24 0.079 NO NO BSL
COPPER 3/3 0.22 J 3.9 J 1.49 1.49 16SW1901-F ND 1.58 2.47 YES YES ASL/BIO
IRON 3/3 11.8 J 163 92.9 92.9 16SW2501-F ND 1000 0.16 NO NO BSL
LEAD 1/3 0.54 J 0.54 J 0.230 0.540 16SW1901-F ND 1.17 0.46 NO NO BSL
MAGNESIUM 3/3 3020 J 6450 5137 5137 16SW2501-F 3770 J NA NA NO NO NUT
MANGANESE 3/3 7.7 1970 J 702 702 16SW2501-F 12.5 J NA NA YES NO NC/NONBIO
NICKEL 3/3 4 J 8.6 6.50 6.50 16SW2501-F ND 28.8 0.30 NO NO BSL
POTASSIUM 3/3 1030 J 1900 J 1523 1523 16SW2501-F 846 J NA NA NO NO NUT
SODIUM 3/3 3840 J 8190 J 6530 6530 16SW2401-F 4360 J NA NA NO NO NUT
ZINC 3/3 9.1 J 21.8 J 15.8 15.8 16SW2401-F ND 65.7 0.33 NO NO BSL
Field Parameters

Minimum 
Concentration

Maximum 
Concentration

DISSOLVED OXYGEN (mg/L) 3/3 3.86 7.72 5.45 5.45 16SW1901 NA NA NA NA NA NZ
OXIDATION REDUCTION POTENTIAL (MV) 3/3 55.3 269 176 176 16SW2501 251.6 NA NA NA NA NZ
PH (S.U.) 3/3 6.35 7.53 6.82 6.82 16SW1901 6.39 NA NA NA NA NZ
SPECIFIC CONDUCTANCE (MS/CM) 3/3 0.081 130 85.4 85.4 16SW2401 0.108 NA NA NA NA NZ
TEMPERATURE (oC) 3/3 11.21 15.83 13.3 13.3 16SW1901 12.88 NA NA NA NA NZ
TURBIDITY (NTU) 3/3 1 25 9.33 9.33 16SW1901 1 NA NA NA NA NZ
Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 1/1 0.05 0.05 0.0500 0.0500 16SW2401 ND NA NA YES NO NC/NONBIO

Notes:
Field dups are excluded from these summaries because they are considered to be field QC
Turkey Creek Main Stream SW samples were collected in rnd 3
NA - Not Analyzed
ND - Not Detected
(1) - Means incorporate TV/2 for NDs where TV = threshold value

Rationale:
ASL = Above Screening Level
BSL = Below Screening Level
NUT = Essential Nutrient
BIO = Bioaccumulative Chemical
NONBIO = Nonbioaccumulative Chemical
NC = No Screening Level Available
NZ = Field parameters not selected as SOPCs



TABLE 8-6

STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
SURFACE SOIL COPCs

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
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Plant Earthwor
m

Plant Earthworm

Dioxins  (ng/kg)
TEQ BIRD 23/23 2.86 0.199 14.4 14 NA NA NA NA NA - A study in the literature found that two species of earthworms showed Acceptable No
TEQ MAMMAL 23/23 3.30 0.199 16.6 17 NA NA NA NA NA   adverse effects from soil containing 5 mg/kg of 2,3,7,8-TCDD.

- Dioxins are not harmful to invertebrates at "high" levels because they
  lack the aryl hydrocarbon (Ah)receptor; invertebrates are not likely to 
  be impacted by dioxin concentrations in the soil.
- Plants also lack the Ah receptors so they are not likely to be impacted 
  concentrations of dioxins in the soil.

Semivolatile Organics  (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 7/25 1200 925 1.30 1 NA NA NA 100 200(5) -Maximum concentration is less than alternate benchmarks for plants Acceptable No

and invertebrates.

Chemical of Potential Concern 
(COPC)

Frequency 
of 

Detection

Maximum 
Detected 

Concentration

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

Screening 
Level 

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

ORNL Benchmarks(3)

Other Step 3a Factors Considered in Evaluation

Canadian 
SQG(3)

Step 3a Evaluation(4)

Alternate Benchmarks
Eco-SSL

and invertebrates.
SAFROLE 5/25 15000 404 37.1 4 NA NA NA NA NA -Safrole is naturally occurring in sassafrass trees; use and disposal of Acceptable No

safrole has not been documented at SWMU 16.
-Samples containing safrole were collected distrant from the former
ash piles.

Inorganics  (mg/kg)
ALUMINUM 35/35 34200 NA NA NA pH(8) pH(8) NA NA NA -Soil pH levels ranged from 5.3 S.U. to 6.5 S.U. with an average of Acceptable No

5.83 S.U. and aluminum levels are not expected to be toxic to plants
and invertebrates.

ANTIMONY 19/35 27.2 0.29 93.8 19 NA 78 NA 5 NA -Maximum concentration is less than Eco-SSL for earthworms. Unacceptable Yes
-Concentrations were greater than the ORNL plant value in nine (plants)
samples surrounding former ash piles; vegetation is minimal and
appears stressed in this area.

ARSENIC 35/35 12.7 5.7 2.2 17 NA NA 17.1 NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebrates.

CADMIUM 14/35 2.8 0.38 7.4 13 32 140 NA NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebratesand invertebrates.

CHROMIUM 35/35 38.2 0.4 95.5 35 NA NA 64 NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebrates.

COBALT 35/35 25.9 13 2.0 4 13 NA NA NA NA -Concentrations were within the range of background concentrations Acceptable No
(6 mg/kg to 27.1 mg/kg).

COPPER 35/35 413 5.4 76.5 34 NA NA 63 100 60 -Concentrations exceeded the SQG at 10 locations and the ORNL Unacceptable Yes
earthworm value at 11 locations surrounding former ash piles; vegeta-
tion is minimal and appears stressed in this area.

IRON 35/35 43000 NA NA NA pH(6) NA NA NA NA -Soil pH levels ranged from 5.3 S.U. to 6.5 S.U. and so iron levels are Acceptable No
not expected to be toxic to plants.
-Generally considered non-toxic.

LEAD 34/35 1240 16 77.5 28 115 1,700 NA NA NA -Maximum concentration is less than Eco-SSL for earthworms. Unacceptable Yes
-Concentrations were greater than the ORNL plant value at 13 (plants)
locations surrounding former ash piles; vegetation is minimal and
appears stressed in this area.



TABLE 8-6

STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
SURFACE SOIL COPCs

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Plant Earthwor
m

Plant Earthworm

Chemical of Potential Concern 
(COPC)

Frequency 
of 

Detection

Maximum 
Detected 

Concentration

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

Screening 
Level 

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?

ORNL Benchmarks(3)

Other Step 3a Factors Considered in Evaluation

Canadian 
SQG(3)

Step 3a Evaluation(4)

Alternate Benchmarks
Eco-SSL

LITHIUM 24/25 21.5 NA NA NA NA NA NA 2 10(7) -Concentrations were within the range of background concentrations Acceptable No
(9.1 mg/kg to 29.9 mg/kg).

MANGANESE 35/35 1040 NA NA NA NA NA NA 500 100(7) -Concentrations were within the range of background concentrations Acceptable No
(268 mg/kg to 3,040 mg/kg).

MERCURY 27/35 0.16 0.1 1.60 1 NA NA 12 NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebrates.

NICKEL 35/35 41.3 13.6 3.04 19 NA NA 50 NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebrates.

SELENIUM 1/35 0.16 0.0276 5.80 1 NA NA 1 NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebrates.

STRONTIUM 25/25 145 NA NA NA NA NA NA NA NA -Typically considered non-toxic. Acceptable NoSTRONTIUM 25/25 145 NA NA NA NA NA NA NA NA -Typically considered non-toxic. Acceptable No
-Not associated with SWMU 16 activities.

THALLIUM 1/35 0.32 0.0569 5.6 1 NA NA 1.4 NA NA -Single detected concentration is less than SQG. Acceptable No
TITANIUM 30/30 348 NA NA NA NA NA NA NA 1,000(7) -Maximum concentration is less than ORNL mircroorganism value. Acceptable No

-Generally considered poorly soluble, poorly bioavailable, and non-toxic.
-Not associated with SWMU 16 activities.

VANADIUM 35/35 65.2 1.59 41.0 35 NA NA 130 NA NA -Maximum concentration is less than alternate benchmarks for plants Acceptable No
and invertebrates.

ZINC 27/35 1840 6.62 278 27 NA NA 200 50 100 -Concentrations exceeded the ORNL plant value in 22 samples. Unacceptable Yes
-Concentrations were greater than the range of background concen-
trations (24.4 mg/kg to 60.2 mg/kg).

Footnotes:
1   Maximum EEQ = Maximum detection divided by the screening level.
2   Number of samples with concentrations greater than the screening level.
3   Canadian and ORNL benchmarks were used only in the absence of Eco-SSLs.
4 See Section 8 4 1 1 for a more detailed Step 3a evaluation4   See Section 8.4.1.1 for a more detailed Step 3a evaluation.
5   Value is the ORNL earthworm benchmark for dimethylphthalate.
6   Value for iron is pH dependent where levels between 5 and 8 S.U. are not expected to cause toxicity.
7   Value is the ORNL benchmark for soil mircroorganisms and microbial processes.
8   Aluminum is only considerd a COPC when the soil pH is less than 5.5.

Acronyms:
COPC = Chemical of Potential Concern
Eco-SSL = U.S. EPA Ecological Soil Screening Level
EEQ = Ecological Effects Quotient
NA = Not Available or Not Applicable
ORNL = Oak Ridge National Laboratory
SQG = Soil Quality Guideline



TABLE 8-7

STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
SEDIMENT COPCs

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 2

Canadian
LEL

Volatile Organics  (ug/kg)
DICHLORODIFLUOROMETHANE 1/1 22 NA NA NA NA NA NA -Typically considered non-toxic to ecological receptors. Acceptable No

-Detected in one of 10 gully sediment samples
-Significant impacts to benthic invertebrates are not likely because the 
poor habitat would preclude their presence in the mainstream.

Inorganics  (mg/kg)
ALUMINUM 4/4 10500 NA NA NA 25500 NA NA -Maximum concentration is less than the TEL. Acceptable No
ANTIMONY 3/4 1.1 NA NA NA NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
ARSENIC 4/4 30.8 9.79 3.15 3 NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
BARIUM 4/4 110 NA NA NA NA NA 48 -Concentrations at locations 16SD24 and 16SD25 were similar to the up- Acceptable No

gradient concentration (62.5 mg/kg).

Chemical of Potential Concern 
(COPC)

Maximum 
Detected 

Concentratio
n

Frequenc
y of 

Detection

Screening 
Level

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?
AET

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

TEL

Alternate Benchmarks
Step 3a Evaluation

Other Step 3a Factors Considered in Evaluation(3)

-Maximum concentration was detected at location 16SD19 during Round
2; the barium concentration at this location during Round 3 (88.9 mg/kg)
was similar to the upgradient concentration.
-Significant impacts to benthic invertebrates are not likely because the 
poor habitat would preclude their presence in the mainstream.
-Barium is a common element in sediments and is not generally associated
with significant toxicity.

BERYLLIUM 3/4 2.4 NA NA NA NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
CHROMIUM 4/4 79.9 43.40 1.84 2 NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
IRON 4/4 122000 NA NA NA NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
MANGANESE 4/4 1900 NA NA NA NA 460 NA -All SWMU 16 sample concentrations, including the upgradient location, Acceptable No

were greater than the SEL (1,100 mg/kg).
-Concentrations at locations 16SD24 and 16SD25 were similar to the up-
gradient concentration (1,370 mg/kg).
-Concentrations at location 16SD19 were greater than the upgradient con-
centration; however the poor habitat at this location would preclude thecentration; however, the poor habitat at this location would preclude the
presence of benthic invertebrates at this location.
-Manganese was detected in surface soil samples at a maximum concen-
tration of 1,040 mg/kg, which is less than the maximum background con-
centration for soil group 3 (3,040 mg/kg); therefore, manganese in the 
sediment is not likely attributable to SWMU activities.

NICKEL 4/4 43.4 22.70 1.91 3 NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
SELENIUM 3/4 0.8 NA NA NA NA NA NA -Detected at similar concentrations ranging from 0.5 mg/kg to 0.8 mg/kg; Acceptable No

upgradient location concentration was 0.5 mg/kg.
-Selenium was detected in only 1 of 35 surface soil samples at a concen-
tration of 0.16 mg/kg, which is less than the maximum background con-
centration for soil group 3 (0.64 mg/kg); therefore, selenium in the 
sediment is not likely attributable to SWMU activities.

TITANIUM 1/1 50.6 NA NA NA NA NA NA -Concentrations were similar to the upgradient location. Acceptable No



TABLE 8-7

STEP 3A EVALUATION FOR RISKS TO BENTHIC INVERTEBRATES
SEDIMENT COPCs

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 2

Canadian
LEL

Chemical of Potential Concern 
(COPC)

Maximum 
Detected 

Concentratio
n

Frequenc
y of 

Detection

Screening 
Level

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained 
as a 

COPC?
AET

Number of 
Samples > 
Screening 

Level(2)

Maximum 
EEQ(1)

TEL

Alternate Benchmarks
Step 3a Evaluation

Other Step 3a Factors Considered in Evaluation(3)

VANADIUM 4/4 51.2 NA NA NA NA NA NA -Concentrations were similar to the upgradient location. Acceptable No
ZINC 4/4 206 121 1.70 1 NA NA NA -Concentrations are closer to the TEC than they are to the upper effects Acceptable No

level PEC of 459 mg/kg.
-Concentrations at locations 16SD24 and 16SD25 were similar to the up-
gradient concentration (92.5 mg/kg).
-Maximum concentration was detected at location 16SD19 during Round
2; the zinc concentration at this location during Round 3 (84.4 mg/kg)
was less than the upgradient concentration.

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.

Acronyms:
AET = Apparent Effects Threshold
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
LEL = Lowest Effects Level
NA = Not Available or Not Applicable



TABLE 8-8

COMPARISON OF COPCS IN SURFACE WATER TO EDQLS AND ALTERNATE BENCHMARKS
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

ORNL
Chronic Acute Aquatic

Energetics  (ug/L)
HMX 1/1 0.32 NA NA NA NA NA NA -Concentration is less than the SCV of 330 ug/L reported Acceptable No

in Talmage et al, 1999.
Metals  (ug/L)
ALUMINUM 2/3 822 87 9.45 2 87 NA NA -Maximum filtered concentration was detected at location Acceptable No
ALUMINUM, FILTERED 2/3 119 87 1.37 2 16SW24; aluminum was not detected in the next downstream

location 16SW25 and only slightly exceeded the AWQC at
location 16SW19 (90.1 ug/L).
-Average concentration in filtered samples is 80 ug/L, which
is less than the AWQC.

CADMIUM 1/3 0.66 0.15 4.4 1 NA NA NA -Cadmium was detected at location 16SW19, which is typic- Acceptable No
CADMIUM FILTERED 1/3 1 4 0 15 9 33 1 ally dry and not at locations 16SW24 and 16SW25

Step 3a EvaluationMaximum 
Detected 

Concentratio
n

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)

CADMIUM, FILTERED 1/3 1.4 0.15 9.33 1 ally dry and not at locations 16SW24 and 16SW25.
COPPER 3/3 4.1 1.58 2.59 1 NA NA NA -Copper was detected at location 16SW19, which is typic- Acceptable No
COPPER, FILTERED 3/3 3.9 1.58 2.47 1 ally dry and concentrations at locations 16SW24 and 16SW25

were less than the ESL.
LEAD 1/3 1.2 1.17 1.03 1 NA NA NA -Lead was not detected in filtered samples which represents Acceptable No

the bioavailable portion of metals.
MANGANESE 3/3 476 NA NA NA NA NA 120 -Concentrations in filtered samples is an order of magnitude Acceptable No
MANGANESE, FILTERED 3/3 1970 NA NA NA greater than detected in unfilted samples; this is unexpected

and raises uncertainties with the bioavailable portion of
metals available to aquatic organisms.
-Average concentration (750 ug/L) in filtered samples is
greater than ORNL SCV  but is significantly less than toler-
ance values reported in U.S. EPA Gold Book (1.5 mg/L to
1,000 mg/L).

Miscellaneous Parameters  (mg/L)
NITRITE/NITRATE-N 1/1 0.05 NA NA NA NA NA NA -Concentration is less than the Canadian water quality Acceptable NoNITRITE/NITRATE N 1/1 0.05 NA NA NA NA NA NA Concentration is less than the Canadian water quality Acceptable No

guideline of 13 mg/L.

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:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
NA = Not Available or Not Applicable
ORNL = Oak Ridge National Laboratory
WQC = U.S. EPA Water Quality Criteria
SCV = Secondary Chronic Value
EDQL = Environmental Data Quality Level
AWQC A bi t W t Q lit C it iAWQC = Ambient Water Quality Criteria



TABLE 8-9

EXPOSURE PARAMETERS FOR THE TERRESTRIAL WILDLIFE MODEL
SWMU 16(CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR) 

NSWC CRANE, INDIANA

Conservative Inputs Average Inputs
Species/Exposure Inputs Values Units Values Units Source
Meadow Vole
Body Weight = BW 3.290E-02 kg 3.663E-02 kg USEPA, 1993
Food Ingestion Rate = If 3.840E-03 kg/day 3.570E-03 kg/day USEPA, 1993
Water Ingestion Rate = Iw 7.700E-03 L/day 6.400E-03 L/day USEPA, 1993
Soil Ingestion Rate - Is (2.4%) 9.216E-05 kg/day 8.568E-05 kg/day Beyer, 1993
Home Range = HR 1.640E-01 acres USEPA, 1993
Short-Tailed Shrew
Body Weight = BW 1.525E-02 kg 1.687E-02 kg USEPA, 1993
Food Ingestion Rate = If 2.592E-03 kg/day 1.648E-03 kg/day USEPA, 1993
Water Ingestion Rate = Iw 4.300E-03 L/day 3.800E-03 L/day USEPA, 1993
Soil Ingestion Rate - Is (13%) 3.370E-04 kg/day 2.142E-04 kg/day Beyer, 1993
Home Range = HR 9.700E-01 acres USEPA, 1993
American Woodcock
Body Weight = BW 1.660E-01 kg 1.895E-01 kg USEPA, 1993
Food Ingestion Rate = If 3.032E-02 kg/day 2.526E-02 kg/day USEPA, 1993
Water Ingestion Rate = Iw 1.900E-02 L/day 1.900E-02 L/day USEPA, 1993
Soil Ingestion Rate - Is(11.74%,6.68%) 3.560E-03 kg/day 1.688E-03 kg/day Beyer, 1993
Home Range = HR 6.133E+01 acres USEPA, 1993
Bobwhite Quail
Body Weight = BW 1.620E-01 kg 1.770E-01 kg USEPA, 1993
Food Ingestion Rate = If 4.920E-03 kg/day 4.320E-03 kg/day USEPA, 1993
Water Ingestion Rate = Iw 2.310E-02 L/day 1.840E-02 L/day USEPA, 1993
Soil Ingestion Rate - Is (8.2%) 4.034E-04 kg/day 3.542E-04 kg/day Beyer, 1993
Home Range = HR 2.860E+01 acres USEPA, 1993

Assume 100% on site

Assume 100% on site

Assume 100% on site

Assume 100% on site



TABLE 8-10

SUMMARY OF FOOD CHAIN MODEL EEQS USING CONSERVATIVE AND AVERAGE INPUTS
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA

Meadow Vole Short-Tailed Shrew American Woodcock Bobwhite Quail

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Parameter EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ EEQ
Dioxins
TEQ BIRD NA NA NA NA NA NA NA NA 8.3E-01 8.3E-02 5.5E-02 5.5E-03 5.3E-04 5.3E-05 7.8E-05 7.8E-06
TEQ MAMMAL 1.2E-03 1.2E-04 2.0E-04 2.0E-05 6.9E-01 6.9E-02 3.7E-02 3.7E-03 NA NA NA NA NA NA NA NA
Energetics
HMX 3.3E-05 1.3E-05 2.3E-05 9.1E-06 1.9E-05 7.7E-06 1.4E-05 5.4E-06 NA NA NA NA NA NA NA NA
Semivolatile Organics  
ANTHRACENE 1.0E-06 1.0E-07 3.3E-07 3.3E-08 4.3E-06 4.3E-07 4.4E-07 4.4E-08 3.6E-04 3.6E-05 4.5E-05 4.5E-06 1.5E-05 1.5E-06 4.9E-06 4.9E-07
BENZO(A)ANTHRACENE 1.8E-04 1.8E-05 1.9E-05 1.9E-06 2.4E-03 2.4E-04 7.7E-05 7.7E-06 2.0E-03 2.0E-04 7.8E-05 7.8E-06 4.3E-05 4.3E-06 4.5E-06 4.5E-07
BENZO(A)PYRENE 1.7E-04 1.7E-05 1.6E-05 1.6E-06 2.8E-03 2.8E-04 8.4E-05 8.4E-06 2.3E-03 2.3E-04 8.5E-05 8.5E-06 4.5E-05 4.5E-06 4.5E-06 4.5E-07
BENZO(B)FLUORANTHENE 2.7E-04 2.7E-05 2.4E-05 2.4E-06 4.3E-03 4.3E-04 1.2E-04 1.2E-05 3.6E-03 3.6E-04 1.3E-04 1.3E-05 7.1E-05 7.1E-06 6.7E-06 6.7E-07
BENZO(G,H,I)PERYLENE 1.3E-04 1.3E-05 1.3E-05 1.3E-06 2.4E-03 2.4E-04 7.8E-05 7.8E-06 2.0E-03 2.0E-04 7.9E-05 7.9E-06 3.7E-05 3.7E-06 3.9E-06 3.9E-07
BENZO(K)FLUORANTHENE 9.5E-05 9.5E-06 1.1E-05 1.1E-06 1.9E-03 1.9E-04 6.9E-05 6.9E-06 1.6E-03 1.6E-04 7.0E-05 7.0E-06 2.9E-05 2.9E-06 3.4E-06 3.4E-07
CHRYSENE 2.4E-04 2.4E-05 2.3E-05 2.3E-06 3.1E-03 3.1E-04 9.6E-05 9.6E-06 2.6E-03 2.6E-04 9.7E-05 9.7E-06 5.5E-05 5.5E-06 5.6E-06 5.6E-07

Conservative Inputs Average Inputs Conservative Inputs Average InputsAverage InputsConservative Inputs Conservative Inputs Average Inputs

DIBENZO(A,H)ANTHRACENE 3.4E-05 3.4E-06 7.5E-06 7.5E-07 7.0E-04 7.0E-05 4.7E-05 4.7E-06 5.7E-04 5.7E-05 4.8E-05 4.8E-06 1.0E-05 1.0E-06 2.3E-06 2.3E-07
FLUORANTHENE 6.2E-05 3.1E-05 4.4E-06 2.2E-06 4.5E-04 2.2E-04 9.9E-06 4.9E-06 4.6E-03 4.6E-04 1.3E-04 1.3E-05 1.3E-04 1.3E-05 9.7E-06 9.7E-07
INDENO(1,2,3-CD)PYRENE 1.0E-04 1.0E-05 1.2E-05 1.2E-06 2.0E-03 2.0E-04 7.0E-05 7.0E-06 1.7E-03 1.7E-04 7.1E-05 7.1E-06 3.1E-05 3.1E-06 3.5E-06 3.5E-07
PHENANTHRENE 4.5E-04 4.5E-05 4.2E-05 4.2E-06 2.4E-03 2.4E-04 7.0E-05 7.0E-06 2.0E-03 2.0E-04 7.1E-05 7.1E-06 7.0E-05 7.0E-06 6.6E-06 6.6E-07
PYRENE 9.6E-05 5.8E-05 7.4E-06 4.4E-06 7.0E-04 4.2E-04 1.7E-05 1.0E-05 4.3E-03 4.3E-04 1.3E-04 1.3E-05 1.2E-04 1.2E-05 9.8E-06 9.8E-07
Herbicides  
PENTACHLOROPHENOL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
ARSENIC 1.7E+01 1.7E+00 3.4E-01 3.4E-02 7.2E+00 7.2E-01 9.1E-01 9.1E-02 6.0E-01 2.0E-01 9.3E-02 3.1E-02 1.9E-01 6.2E-02 7.0E-03 2.3E-03
CADMIUM 1.4E-01 1.4E-02 4.5E-03 4.5E-04 1.2E+00 1.2E-01 2.7E-02 2.7E-03 1.4E+01 1.0E+00 4.5E-01 3.2E-02 2.0E-01 1.4E-02 7.0E-03 5.1E-04
CHROMIUM 1.6E-02 4.1E-03 3.7E-03 9.2E-04 3.6E-01 8.9E-02 1.1E-02 2.8E-03 2.3E+01 4.6E+00 9.0E-01 1.8E-01 1.9E-01 3.8E-02 5.4E-02 1.1E-02
COPPER 1.0E-01 8.1E-02 3.0E-03 2.3E-03 1.9E-01 1.5E-01 6.0E-03 4.6E-03 2.6E+00 2.0E+00 1.1E-01 8.3E-02 1.9E-01 1.4E-01 7.1E-03 5.4E-03
LEAD 9.9E-01 9.9E-02 1.3E-02 1.3E-03 2.4E+00 2.4E-01 3.9E-02 3.9E-03 3.3E+02 3.3E+01 6.5E+00 6.5E-01 1.8E+01 1.8E+00 4.3E-01 4.3E-02
MERCURY 2.4E-01 1.5E-01 5.7E-03 3.4E-03 7.2E-01 4.3E-01 7.1E-03 4.3E-03 9.5E+01 9.5E+00 1.3E+00 1.3E-01 3.9E+00 3.9E-01 1.0E-01 1.0E-02
NICKEL 1.9E-02 9.7E-03 1.6E-04 7.9E-05 4.7E-02 2.3E-02 2.1E-03 1.0E-03 4.7E-01 3.4E-01 2.9E-02 2.1E-02 2.4E-02 1.8E-02 4.6E-04 3.4E-04
SELENIUM 3.2E-02 1.9E-02 5.9E-03 3.6E-03 1.1E-02 6.6E-03 4.4E-03 2.6E-03 1.1E-01 5.3E-02 5.8E-02 2.9E-02 3.8E-02 1.9E-02 7.6E-03 3.8E-03
ZINC 2.8E-01 1.4E-01 1.0E-02 5.2E-03 1.4E+00 7.0E-01 4.1E-02 2.0E-02 3.0E+02 3.3E+01 1.3E+01 1.4E+00 7.3E+00 8.1E-01 3.2E-01 3.5E-02C

Notes:
   - Cells are shaded 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



TABLE 8-11

STEP 3a EVALUATION FOR RISKS TO WILDLIFE
SWMU 16 - CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR

NSWC CRANE
CRANE, INDIANA

EEQs Using Average 
Exposure Values

NOAEL LOAEL
EEQ > EEQ > Basis of Wildlife

1.0 Species 1.0 Species Toxicity Reference Value Other Step 3a Factors Considered in Evaluation(2)

Insectivorous/Herbivorous Wildlife

Lead 34/35 1240 165 7 Woodcock NO NA Reproduction not impaired at 10 mg/kg (NOAEL). -NOAEL-based EEQ was greater than 1.0 when the woodcock food chain model was 
calculated using an area use factor of 0.2. Unacceptable Yes

Mercury 27/35 0.16 0.0356 1.3 Woodcock NO NA

Fewer eggs and ducklings were produced in 
mallard ducks fed 0.5 mg/kg/day dose (LOAEL).  
NOAEL was estimated by multiplying the chronic 

LOAEL by an uncertainty factor of 0.1.
-NOAEL-based EEQ was less than 1.0 when the woodcock food chain model was calculated 
using an area use factor of 0.2.

Acceptable No

Zinc 27/35 1840 418 13.0 Woodcock 1.4 Woodcock LOAEL based on egg hatchablity of hens which 
was <20% of controls.

-NOAEL-based EEQ was greater than 1.0 when the woodcock food chain model was 
calculated using an area use factor of 0.2.

Unacceptable Yes

Footnotes:
1 - These columns present the Frequency of Detection and concentrations for soil.

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained as 
a COPC?

Chemical of Potential 
Concern (COPC)

Frequency 
of 

Detection(1)

Maximum 
Detected 

Concentration 
(mg/kg)(1)

Average 
Concentration 

(mg/kg)(1)

p q y
2 - See Section 8.4.2.2 for a more detailed Step 3a evaluation.

Acronyms:
EEQ - Ecological Effects Quotient
NA - Not available or not applicable
NOAEL - No Observed Adverse Effect Level
LOAEL - Lowest Observed Adverse Effect Level



 

Exit Criteria for the Screening Risk Assessment (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 
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. 

FIGURE 8-1 
NAVY ECOLOGICAL RISK ASSESSMENT TIERED APPROACH 

SWMU 16 
NSWC CRANE 

CRANE, INDIANA 

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 & 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 8 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. 
  



FIGURE 8-2 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SURFACE SOIL AT NSWC CRANE, INDIANA 
SWMU 16 

NSWC CRANE, CRANE, INDIANA 
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No 
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Step 3a 

Evaluation 
Is the COPC  

bioaccumulative?

Retain chemical as a 
COPC and proceed to 
Step 3a. 

Yes

Acronyms 
BERA - Baseline Ecological Risk assessment 
[Bkg] - Background Concentration 
[CHEM] - 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

[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 

Yes 

No 

No 

 
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 > No 
relevant no-effects risk 

evaluation benchmarks for 
plants(1) or invertebrates(2)? 

 

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.) 

Does the chemical have a food 
chain model EEQ > 1.0 using 
average exposure factors and 

the NOAELs? 
 

Do not conduct 
food chain 
modeling for 
that chemical

Conduct further evaluation of the other Step 3a factors as listed below: 
• 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) 

[Chem] > 
[Bkg]? 

o Literature data 
• other site-specific factors, as appropriate and available 



 

  

No 

Yes 

No 

Yes 

No 

Yes

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 

[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 

Retain chemical as a 
COPC and proceed to 
Step 3a. 

Invertebrate
Step 3a 

Evaluation 

Conduct further evaluation of the other Step 3a factors as listed below: 
• 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] > [Bkg] 

Acronyms 
BERA - Baseline Ecological Risk assessment 
[Bkg] - Background Concentration 
[CHEM] - 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 8-3 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SEDIMENT AT NSWC CRANE, INDIANA 
SWMU 16 

NSWC CRANE, CRANE, INDIANA 



 

FIGURE 8-4 
 

GENERAL ERA PROCESS FOR EVALUATION OF RISKS TO CHEMICALS IN SURFACE WATER AT NSWC CRANE, INDIANA 
SWMU 16 

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 food chain model 
for surface soil, but chemicals in the surface water 
rarely cause adverse risks because of their low 
concentrations compared to the concentrations in soil. 

Conclude no unacceptable 
site-related risk to ecological 
receptors from that chemical

Are the potential risks 
from the chemical 
great enough to 

warrant additional 

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 the 

NOAELs? 

Retain chemical as a COPC and 
proceed to Step 3a.

Acronyms 
BERA - Baseline Ecological Risk assessment 
[Bkg] - Background Concentration 
[CHEM] - 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 

Aquatic 
Organisms Step 

3a Evaluation 
Is the COPC a 

metal?  

Do not conduct 
food chain 
modeling for 
that chemical 

Food Chain 
Model Step 3a 

Evaluation 
Is the COPC  

bioaccumulative?

No 

Conduct further evaluation of the other Step 3a factors
as listed below: 

• 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 

Yes 

 
Is the [metal]max 

in the filtered 
samples ESL(1)? 

No 

[Chem] > 
[Bkg]? No 

(1) If the ESL is the Minnesota water quality standard, it will be replaced with the USEPA water quality criteria or the Indiana water quality standard, whichever is most 
current.  The screening levels for surface water will be adjusted for water hardness for metals whose criteria are hardness-dependent.
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FIGURE 8-6

ECOLOGICAL CONCEPTUAL SITE MODEL
SWMU 16 - CAST HIGH EXPLOSIVE FILL / INCINERATOR BUILDING 146

NSWC CRANE, INDIANA

PRIMARY 
SOURCES

PRIMARY 
RELEASE 

MECHANISM
SECONDARY 

SOURCE

SECONDARY 
RELEASE 

MECHANISM
TRANSPORT 
MECHANISM

EXPOSURE 
MEDIUM

EXPOSURE 
ROUTE(3) Te

rr
es

tr
ia

l V
er

te
br

at
es

Te
rr

es
tr

ia
l I

nv
er

te
br

at
es

B
en

th
ic

 In
ve

rt
eb

ra
te

s

Te
rr

es
tr

ia
l P

la
nt

s

Fi
sh

A
m

ph
ib

ia
ns

 a
nd

 R
ep

til
es

Dermal Contact
Ingestion of Sediment
Ingestion of Food

Dermal Contact
Ingestion of Water

Dermal Contact
Ingestion of Soil

Dermal Contact
Ingestion of Water

Inhalation

Sediment

Surface Water

Surface
Runoff

Overland Runoff/
Erosion

Subsurface Soil

Groundwater

Solubilization/
Bulk Movement

Infiltrating
Precipitation

Wind
Erosion

Volatile

Air

Washdown and 
Wastewater 

from Building 
146, 

Incineration 
Furnaces, Ash 

Piles 

POTENTIAL   
RECEPTORS

Air

Particulate Soil

Washdown and 
Wastewater 

Discharge (1)

POTENTIAL   
RECEPTORS

POTENTIAL   
RECEPTORS

POTENTIAL   
RECEPTORS

Dermal Contact 
Ingestion of Soil
Ingestion of Food

 = COMPLETE EXPOSURE PATHWAY

1. Washdown and washout wastewater were discharged through floor drains of Building 146 to sumps that emptied into the Boggs Creek watershed.
2. Runoff from incinerator ash piles. 
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APPENDIX A 
 

SWMU 16 PHOTOGRAPHS AND PHOTOGRAPH DIRECTION 
FIGURES FOR ROUND 1, ROUND 2, ROUND 3 



• 

• 

• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1 a: 16SW /SD05 upstream (SW) Figure 1 b: 16SW/SD06 upstream (E) 

Figure A-1c: 16SW/SD08 upstream (E) Figure A-1-d: 16SW /SDOB 6" cone discharge 



• 

• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1e: 16SW/SD09 upstream (E) Figure A-1f: 16SW /8010 upstream (W) 

Figure A-1 g: 16SW /SD11 upstream (SW) Figure A-1 h: 16SW/SD12 upstream (NE) 



• 

• 

• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1i: 16SW/SD12 10-25-03 Figure A-1j: 16SW/SD1310-25-03 

Figure A-1 k: 16SW/SD13 upstream (N) Figure A-11: 16SW /SD15 10-24-03 



• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1m: 16SW/SD1510-25-03 Figure A-1n: 16SW/SD1710-24-03 

Figure A-1o: 16SW/SD18 10-24-03 Figure A-1p: 16SW/SD1910-24-03 



• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1q: 16SW/SD19 upstream (NE) Figure A-1 r: 16SW /SD20 10-25-03 

Figure A-1s : 16SW/SD21 10-24-03 Figure A-1 t: 16SW /SD22 10-24-03 



• 

• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1u: 16SW/SD23 upstream (SW) Figure A-1v: 16SW/SD24 upstream (N) 

Figure A-1w: 16SW/SD25 upstream (NE) Figure A-1x: 16SW/SD26 upstream (NW) 



• 

• 

Figure A-1 Photographs 
SWMU 16 

Figure A-1 y: 16SW/SD27 upstream (NE) Figure A-1 z: 16SW/SD28 upstream (NE) 

Figure A-1aa: 16SW/SD29 upstream (NE) Figure A-1 bb: 16SW /SD30 upstream (W) 



• 

• 

Figure A-2 Photographs 
SWMU 16 

Figure A-2a :View north showing rotosonic rig 
setting up at monitoring well location 16MWT02. 

Figure A-2c: Soil cores from 16MWT03 showing 
yellow orange sandstone overlying gray shale. 

Figure A-2b: View north of drillers installing 
PVC at monitoring well location 16MWT03. 

Figure A-2d : View north showing drillers 
finishing up monitoring well installation at 
16MWT03 . 



• 

• 

SWMU 16, Figure 2a Photographs 

Figure A-2e:View northeast of the east sump 
where surface water sample 16SW02 was 
collected. Also shown are monitoring wells 
16MWT01 (foreground and painted) and 
16MWT06 (background and unpainted). Note 
that site restoration was completed at this 
location. 

Figure A-2g: View SSE with monitoring well 
16MWT02 and the west sump in the foreground, 
and monitoring well 16MWT03 in the background. 

Figure A-2f : View southwest showing 
monitoring well 16MWT02 and the west sump 
where surface water sample 16SW07 was 
collected . 

Figure A-2h: View south of the former 
location of the incinerator ash piles with 
existing monitoring well WES-14-04-83 in the 
background. 
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APPENDIXB 
. SWMU 16 

BORING LOGS, MONITORING WELL CONSTRUCTION 
DIAGRAMS, AND RELATED MATERIALS 

ROUND 1, HOUND 2, ROUND 3 



APPENDIX B.1.1 
SWMU 16 

BORING LOGS AND MONITORING WELL CONSTRUCTION 
DIAGRAMS 
·ROUND 1 



f I t]T elra Tech NUS, Inc BORING LOG Page~ot_L 

PROJECT NAME: NSWC CRANE BORING NUMBER: . \b~°''>\. /"J~'-\.\ 
PROJECT NUMBER: ..,...N,,_906-_ .,....o-c=T""'o=-._-02~1_,9---~----oATE: \:\r<t. Lo'l ' 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOB-BALKOVEC 
DRILLING RIG: \lq-w ~ DRILLER: DAVE S .. 

.Depth Bio~/ Sample Lithology· 
Ho. (Ft.) 6°'··0r Recovery/ Chan!ie 
ajKI or ROD Sample (Depth/Fl) 

TYPe·O Run {%) Length or 
ROD ·No. Screened 

lntenral 

i · 

• When rock coring, enter iock brokeness. 

•• Include monitor reading i(l 6 (001 intervals @ borehole. Increase reading frequ~ if elevated repon$e read. 

Remarks:. b' <>:C...' '-.vti i Sn e ')'!,... \u - 'iru-.f"' 
' 5 --- '\ -)-4.~ Ywn">!.) 0: 

Drnn "" uf V\11. s '"'" "5> 1< 

u 
s 
c 
s 

PIDIFIO. fleading (ppm) . 
.--------

Remarks 

Drilling Area~-~ 
Background (ppm):l <!>,v 

·Converted to Well: Yes x No Well l.D. #:_...l.Th..JU..lf"'~W\.o~· -=-:.''-.-·---'-----



( 1 t]Teba Tffh NUS, Ioc 

PROJECT: NSWC CRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 16 

GEOLOGIST: B. r;JALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co:: 

DRILLER: 

BOWSER MOANER 

Qrwe:S. 
DRILLING METHOD: ROTOSONIC 

. DEV.METHOD: \A.M""\7\..e~ 

WELL No.: 

PERMIT No: 

BORING No~: \~~ 

DATE COMPLETED:- -~ 

NORTHING: \'?} \\'(\ ·!.\'f& 
EAsnNG: ·. x>\ "}-~\. ~·~cas 

_,__---.""'""" ---'--+-·-· Elevation of Top of Casing: :q<;,5~ . 

'J..~4.<i 

Groliiid Elevation = t~ -C> J... 
D~tumMSL: 

Stick Up of casing Above Gr0i..iid Surface: 
•----+--.Elevation ofTc)p of Riser: ... 

·/ 
---+-- l.D. of Surface Casing: \.( "t)&uKtE. 

Type of Surface Casing: .,S~t:\.. 
. . 

. ]bl.\ .5 

~7}f/.;:::l- Type of Surface Seal: v--; ~ >'- 'cf' ?A ti 
'ALilCl---+-1.D. of Permanent.Casing: .Nf\ 

2· 

Type of Riser: PVC 

-4--+- BorehOle Diameter. 
- rr ··!::l . 

Elevation I Depth Top of Seal: 
Bevation I Depth Top of Bedrock: 

Type o.f Seal: 

,, ___ _,_,_ Elevation I Depth _of Top of Riter Pack: 

Elevation I Depth of:Top ~f. Screen: 

Slot Size x Len.9'h: 
,... . 

){ \.Q . 

· . r.D. of Screen:. 

Type of Riter Pack: No. 20-40 SAND 

..-----+-- Diameter of Hole in ~~rock;:_ r r 
eReam: 

1.~}!;~ to"· 
"15>t . .o~ I <f.J .. 

····' ··. 

,-----+-Elevation I Depth of Bottom of Screen: -.~~..oJ..1 d-~,. 

~~e-r 
Elevation I Totai Depth of Borehole: • 'l~'d.O); /. -~'{" 

Notto Scale 



( I t} etra Tech NUS, Inc. BORING-LOG Page_Lof ~ 

-~=g~~g~ ~~~~~R: -~-~-w----~-g....,.T~~~N-o~-7-9------'---~~~~G NUMBER: ~~~dQ., -
DRILLING COMPANY: """'so,...,,,..,..,w,..,..s=E=R=-M,....,..,,.O=R~N=ER=--------GEOLOGIST: . -:::B~oc=ai'!'::-s""1AJroLKu·""'o.,..,v=Ec=---,....----,.---
DAiLLING RIG: ROTOSONIC DRILLER: -{)--_A_v_i.-=-s-__ -------

Sampl Depth Blow.sf Sample Uthology 
No- . (FL) ~·or Recovery/ Change 

and. .or· RQO Sample (Oepth/R) 
ype Run (%) Length or 
RQD -·th. Screened 

Interval 

t----t W\no 

-~, 

~· .. 

~ • When rock coring. enter rock brokeness_ . 

-~/_ .. 
\a--·~ .. 

' •• lnclooe monitor reading ·in 6 foot intEitvals @ borehole. Increase reading frequency if elevated reponse read. 

tRemarks: 5/r o-"t' - · · · · 

Converted to Well: Yes x No 

u 

c 
s . Remarks 

Drilling Area~·----. 
Background (ppm):I D-0 . I 



[ I L]Telra Tech NUS, Inc BEPROCK. 

MONITORING WELL SHEET 

WELL No.: 

PERMIT No: 

PROJECT: NSWCCRANE DRILLING Co.: BOWSER MOANER BORING No.: \\,f'N.V\O~ 

:~\l'4"tt ..... 'Jt-°*-..~'----· DATE COMPLETED: 4(\'ffl 
AOTOSONIC NORTHING: \'\d-\\'U,.\.\'). 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU J6 

DRIUER: 

DRILLING METHOD: 

;GEQLOGIST: B. BALKOVEC DEV.METHOD: ··~ EASTING: ")u'\~':>'itt. \\o . 

--r--....---. ---+--· Elevation.ofT<>fl of Casing:. l.(o.£>~ tti 

G~nd Elevation= I.)'"\ J'() 
Oatum)MSL: · 

. T.O.R. 

... Stiek Up of Casing Above Ground Surface: 'J-.:-1,{6 
.....-~~~'t-- Elevation of Top of Riser.. l~O -'?lo 

------ l.D. of Surface ~asing: \.{~ ~tlu.M't~ 

Type of Surface Casing: ~"""\a'= 

17.;t~J.4==1-:.:-- Type of SurfapeSeal: .·· \..( > \( )< (r \)A<) 

:Foiif.-'--4--.,,. l,D:·of Pennah'ent Casing: ·NA . 

2" 

Type of Riser: PVC 

+-.....-+-Borehole Diainetl:)r: 

Elevation [Depttl Top of··se~I: 
. Elewtio~ tiDl:lpth Top of Bedrock: 

Typ!=l of Seal:. · 
. '. . ,·- - . ··"' ;. 

Elevaiion /Depth.of Top of Filter Pack: 
Elevation I Depth of Top of Screen: 

Type. of Screen: 

. , , Slot Sjze x :L.engtti: 

· · · t.o.: of Screen: ·2· 

.. ,.·. . 

Type of Filter Pack: No. 20-40 SAND 

Diaro~ter of.Hole Jn Bedrock: . . ( //' 
~Ream: ·· :> 

--~-+- Elevation I Depth of Bottom of Screen: 

\~.b j ).:"'. 
"l~\\--b I )}' .. 

\.'l\\.fo I b,... 
""\"-'\~ I· ~.~ . 

"""\;fl~C.. • / \'l. I 

'l,~'l.b l \~" 



( I L}etra Tech NUS, Inc. BORING LOG Page _l_ of~ 
PROJECT NAME: NSWC CRANE BORING NUMBER: \(--=jfl'W\O~ / ~~t... 
PROJECT NUMBER: ...,..N~906-o-=c=ro~0-27_9 ________ DATE: U./'WM I 

DRILLING COMPANY:. BOWSER MOANER GEOLOGIST: soB'BAU«iVEC . 
DRiLUNG RIG: ROTOSONIC DRfLLER: Q A\Jt;;<;. 

Sampl Depth Blows/ Sariiple 

No. (FL) 6"or Recowry/ 
.and or ROD . Sample 

ni. Run (%) i..ength 
.'ROD No. 
)',.. 

.·; 

• WhOO roclC roriiig, enter iock iirokenesS.. 
.-!'.lrlcttide monitor readiOg in 6 fool inteNals @ borefiole. Increase reading frequency if ~ted repoose read 

,~~marks: · (/': "-) • 5'' . -,; - -i,~' 
. ·:• 

Remarks· 

DrilliogArea 
Background (ppm):...-1 o---<>---. 

Converted to Well: Yes No Well 1.D. #: \brtV,("'\ o~ 



l • Lf etra Tech NUS, Inc. BORING LOG Page _:i_ of ·.2_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \fu~~ ,-0)/~{}. ~f:. 
PROJECT NUMBER: -:-N=9.,..06""'o""""'c::::T:::-::O~o"'"'2:::'::7=9--..,..--,----DATE: "t~aN1 . 
DRILLING COMPANY: . BOWSER MOANER GEOLOGIST: BOB ALKOVEC 
DRiLLING RIG: ROTOSONIC. DRILLER: 

Depth Blows/ Sampl11 ·Lithology 
(FL) s· or Recovery/ Change 

and or ROD Sample . (Depth/Ft.). 

·ri>e Run .(%) Length or 
ROD.: No. . Screened· 

· 1n1e..va1 .. 

..t:..: 

•"When rock coring. entet" rock brokeiless. 

•• ,lnchA\!? monitilr reading in 6 foot intervals @ borehole. Increase reading lreqUEmcy if elevated .reponse read. 

Remarks: 

PID/FID Reading (ppm) 
t--------'-.;., 

Remarks 

; _j • 

.. 

... · .. 

, .. 

:·•' :·. 

---------------,---------~--'--~ 

Drilling Area 
Background (ppm):!..--o-_,0,,_ • ..,, 

' ;.· ·~-. 

Converted to Well: Yes )( No ---- Well l.D. #: __ \...,,Co.,_'fl\=W""C~· ;.o"""~-·------



[ I t)Tma Tech NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No:: 9000CT00279. · 

. SITE: SWMU 16 . 

• GEOLOGIST: B. BALKOVEC 
i .. :' 

BEDROCK 
MONITORING WELL SHEET 

WELL No.: 

PERMIT No: 

DRILLING Co.: BOWSER MOANER BORING No.: \\,~".'tO:v 

DRILLER: 

DRILLING METHOD: 

·"'"'\)""".fli..._.V'-"£'--')""·.'---- DATE COMPLETED: 'L\{'op3 
NORTHING: \\):~\\b. q,(.,\ ROTOSONIG 

EASTING: 'l.>0."\i.~'l.\'° 

-----. ..__'--"--+--· Elevation of Top of Casing: 

.. -;..,_-• .... ...,.:.-

-. .· .. , .. -:~ 

T.O.R. 

... -~.:·; ...... . . . 

... _ .. _ . ., ... 

·.;:· ... _. .. 

Stick Up of Casing Above Ground Surface: 
...... ---+--Elevation of Top of Riser: 

/ 
-----+-- l.D. of Surface Casing: ~r ~&u.J\~ 

Type of Surface Casing: :· ~5'\io.t:.\. 

~--+-- Type of Surface Seal: \.(. ~ '-{ )<..r;'r \lfd:_'I· · 
~.....,..--1-..,... l.D. of .Perma.nent Casing._:~· ~NA~·~---

2· 

Type of Riser: PVC 

/'/" 

S····· --'-f.--. Borehole Diameter: . »: . 

Type of Backfill: ' 

Elevation I Depth _of Top of Filter Pack: 
Elevation I D~pth of Top of Screen: 

Type of Screen: · 

Slot Size x Length~ 

t.D. of Screen: . 2· 

Type of Filter Pack: No. 20-40 SAND 

-:1+--~--+-- Diameter.of Hole in Bedrock:. ~ /I 

~Ream: -.--'.)><-----

. . ~ . 

·~"j~\ J ft.)~ ;_ 

-,'°*'"'9..°' I )5.. • 

:----+-Elevation I Depth of Bottoni of Screen: ~~[-l~ I ~5 '. 
"l~.i\t; I :!>:, , 



( 1 b}etra Tech NUS. liic BORING LOG Page_\_.· of _ 

PROJECT NAME:. _N_s_w_c_c=R.,,..A_N_E ________ BORING NUMBER: lC-xnM.2' oq 
PROJECTNUMBER: N9060CT00279 DATt: . :V~m"l- V"tfl{!, 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: BOS BALKOVEC 
DRILLiNG RIG: ROTOSONIC DRILLER: 

MATERIAL DESCRIPTION 
Samp Depth Blows/ Sample 

No. (Ft.) 6° or Recovery/ 
and or ROD Sample 

TYi>'! f!un (%) length or 
ROD No. 

So").L 
\::\ .--,'\- (\.J'\'{ ~ .. 

.... t ~~ 'lo:t_'U. 

ti.,, .. 
)--<a{ ·')A 

~""' GONE. 
~ i· 

b \\to ) 

1 

~\ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ bOrehole. Increase reading frequency if elevated reponse read: 

R rk 
r If , r ,r;· , ,.. . r r, 0 ~ ~,.. - . 

ema s: 'O I.'.>-'\ ~ c.,o~ l\ -~ ~ "-~~fl\ =.w -'Q-S 
1.VtM. So~ lS~ ')f>.IV{) "'O ,.,_- \':£~""\ "'!J ,>- WLC.,,.:).'( <Q')..;..-

PIO/AD Reail_ing (ppm) 1---------

Remarks 

,. 
"" \.:::. ":> 

Drilling Area 
Background {ppm): .... , C)-.-v-. --. 

Converted to Well: x ·Well l.D. #: \t,, li'MJ~O~ Yes No ----



[ IL)Tetra Ted1 ~US, Inc 

PAOJ.ECT: NSWCCRANE 

. PROJECT No.: 900<JCTO 0279 

>SiTE:· SWMU 16 
· ... · ·. 

BEDROCK 

MONITORING WELL SHEET 

WELL No.: 

PERMIT No: 

DRILLINGCo.: BOWSER MOANER BORING No.: • \bf1\o/J;o'-t 

DRILLER:· ~)~<). DATE COMPLETED:. ~/'{.(!)) 
. . . . . • v I 

. DRILLING METHOD: H()TbqONIC ' NORTHING: \'\ J.. \oo') , )'a\ · 
)SEOLOGIST: B. B.ALKOVEC . DEV:METiiOD: ~-cq;~ :::·);}:;.,,~ EASTING: . J>o~~ll\\.b.\,\l,\o 

.. G~ Elevation= ""H,'}~~ 
Datu!J);MSL: 

= .... 

T.O.R. 

' .. it. .... ~ .. :· . 
..... ~·· ~-~; 

·.·."· ,., 

·------. +---+-;....,· ·Elevation c:Wfop;pf Ca~irig:'. 

Stick Up dtcasirig Above ~round Surface: . . . ~-~ . . . 
++----+--E1eVation ofTop~"of Rise~. QM-,.\l\· 

.--------- l.D. of Surface Casing: \.{r ~v.A(l£ 

Type of Surface Casing; ~\-. . 

...,.,."'ll'"2_.'µ;:::::fc-- Type of slirta~~ Seai:, . ·'-(~ \{l<~~f\t) . 
'.:A'/lllll--'---'-+'--. IJi of Pe~~ri~nt c~si~~: • {\}f\ 

T}'pe of Riser: 

+c..-1--·-·· Borehole biarri~t~r: 

. i 

'PVC 

~il-el\J"\ . 0-')."" ' 

\10\,..C\A'\ 1=°-la," 
Bevation /Depth Top of seat: 

Elevation I Dep~Top ofBedrOck: 

.. · TYJ>e of: seal: 

Bevation I bepthof Top of Filter Pack: ·• 
·>---~---1- . Elevation l Depth.of Top of &reel'): 

Type of Screen: 
. . 

' ' 

SIOt Size x Length: .. M) A:\.(')" 

. l.D. ofScr~n: 2· . 

Type of Filter Pack: . No. 20-40 SAND 

.",._ __ _,._· Diameter of Hole ln Bedr.ock: .. ;... 
11 

.. -;. 

~Ream: · ,•.,.... __ j ____ ~ 

----t-- Elevation I Depth of Bottom of Screen: . 1~~~ ·• / .~ / 
8evation /Total Depth of Borehole: """\1>'t~ I j.-S '' 

~~m1r 
- Not fo Scale 



( I tretra Tech NUS, Inc. SORING LOG Page_.\_ of 1-
PROJECT NAME: _N_S_W_C_C_R_A_N_E __ _._ _____ BORING NUMBER: \b~>J&i/sq,')k 
PROJECT NUMBER: N9060 CTO 0279 DATE: ~'\fl})/ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: -=B=o=s:""llB!::-,A*L..,..,K!":::O,.,-V=E=c----- ' 

.\ 

DRILLING RIG: HOTOSONIC DRILLER: ~ /Wi; S - · } 
.,;.....--_,..~-,-~-r=====;:;::=::;:;;::;;:;;:;;;;;~~~~~~~~_,--r=~===============..;"~ 

Depth Blows/ Sample llthology 
No. (Ft.) 6"or Recowry/ .Change 

and· or ROD Sample (Def!'h IA,) 
ypeo ·Run (%) length "iw 
ROD No. Sc.eened 

Remarks· 

1nt6rval· 

• When rock coring. entec rock brokeness. . 
~· Include monitoi reading in 6 foot intervalS @ oofehole. inCrease ~ding frequency it elevated reponse read: 
Remar:ks: 

~-----~.,..,...,.._.,--,',----..,.--------,...,--~ 

Drilling Arear-. ---. 
Background (ppm):f O,J 

Converted to Well: No ---- Well LO.#: \\;>'N&.i'"\Q') Yes 



[ I t}retra Tech NUS. Inc .. BOAi.NG. LOG Page 1 of 2 
PROJECT NAME: _N_S_W_C-'-. C~R~A_N_E _____ ___,_'--BORING NUMBER: \1.->ff'WJ.vS / "'i\\d-L 
PROJECT NUMBER: N9060 CTO 0279 DATE: -~'-\-=-,-q-'{J\~~, __.._...._..._....._ __ _ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: · BOB BAtKOVEC 
DRiLUNG RIG: AOTOSONIC DRILLER: . \)~"). 

. ,,· .... 

">.·. 

• When rock coring, enter rock biokeness. . . . · . . : · · 
. •• Include moni!Or reading in 6 foot inteM;rs @ ~rehole. Increase re3ding frequency if ~.;red reponse reoo. 
Remarks: .. 

u 
s 

.. 

~~~---~--~~~-~-~~~~~....,,--~~~~-

Remarks 

.·-· '· ··-.. '·.:::.' 

Drilling Area . 
Background (ppm):fr-0--J--. 

Converted to Well: Yes No Well LD. #: \b~o5 



( I t)Teba Tech NUS, Inc 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 16 

GE'.OLOGIST: B. BALKOVEC 

:·.:.·· 

"l..b '"'- . BO 

Ground Elevation= "'" t'P 
DatumMSL: 

BEDROCK 

MONITORING WELL SHEET 

WELL No.: 

PERMIT No: 

DRILLING Co.: BOWSER MOANER BORING No.: \n"'u..:f(c§:./~ .... 
DRILLER: .~tr-\1£5. 
DRILLING METHOQ: ROTOSQNIC · 

DATE COMPLETED:. ·. l\f~~-. 

NORTHING: '3@ !; tA ·\ \.\ \ .lq,"l 

DEv. METHOD: ·. \jj~~ \?u.(t\\)', .. . EASTIN~: Q ?}? ''jiOll :..\~\')__ : •·· ,_.... . .·. . . :-rt: 

. St~~ 4p::Of Cas.ipg J\i>ove:.Groun.d Surf~ce: 
--~"--'t-~ Elevation ofTop of Riser. 

.· . ~ 

..---+--1.D. of Surface Casing: ~,.. S&\.U\u.£ 

Type of Surface Casing: ~~'- · 

: ..., 'fY'ib"1J S 

-~J>~ ..•. ·. 

~-~'&· 
-·-·. 

t7"..t72f:"/.:;=::~ TYPe of Surface Seal: '-<1- \(" .<. br \?}\g 
~illf,,-~-t-.. .,.;..,. :1:0. -of PennanentCasing._: _.·_._(\}__._f's.__ __ .. '.~: . . · .. 

Type of Hiser: _P_v_c ___ _ 
.: .. · .. 

---,.f-- Borehole Diameter: 

· .. '. . 

. Elevation /DeptlH op of Seal: l'}~ ... ~ I. '¥5~··. · i 

Elevation I Depth Top ofBedraek: . i\12~~ I ~.".' 

Type()fSeal:." . ~t\\)'- ~~~ ..• '.>'.~· ..... 

:-1+----1--•.. Elevation I Depth _of Top of Filter Pack: 
·:J.---HE;.;J---'---1--: El_evaiion /Depth of Top of Screen:. 

TYJ>e ofScreen: 

.. Slot Size x Lengtt!: . 

. l.D. of Screen: 

Type of Filter Pack: No. 20-;40 SAND 

· },?'.:_~ter of Hole iQ Bedrock:. r /; · 

~Ream: ~ · 

: · .. ~ . ;_ ' -

.,_ }J;;S t ~r . 
1)..'\;'l · I .. ~tf'· .. 



[ 1 l} etra Tech NUS, Inc. BORING LOG Pagelot_l_ 

PROJECT NAME: N$WC CRANE BORING NUMBER: \ ~~IU)b -
PROJECT NUMBER: ... N-_0060"""--_ C.,;...T..,_0.,...--02_7_9 _______ DATE: '\ ._mJ -
[>RILLING COMPANY: _ .,;,s"""o,.....,w""'s"""E=R,...,M,....,.o=RN,....,.E=R,....--__ -_ -----GEOLOGIST: soffALI<OvEc 

ORtLUNGRIG: ROTOSONIG DRILLER: ~~ -~~: 

DePlh "BtoWs/ Sample llthology 
No; (Ft.) &~or 

: 
Recovery/ Change --

:arid_ ··"':· ROD Sample (i>epthJR.) 
- ype. --Run (%) length or 
.-RQD No. Screened 

!'...- ·::~;.-- Interval 

• V/hllf! rock coriOg, tlflkit rock brokeness. 
- :H.'iriCtooe-moriitor reading in 6 foot intervals @ borehol~- Increase reading frilquency if elevated reponse read 

Bema{ks" - -
-~;~-. 

Converted to WeH: Yes No ----

. ' . 
·.·· 

:·. 0. 

·- <; -~ 

. ·.:.·· 

Remarks 

Drilling Area ____ _, 
Background (ppm):~I __ 



( I t]Tetra Tech NUS, Inc. 

PROJECT: NSWCCRANE 

PROJECT No.: 9060 CTO 0279 

SITE: SWMU 16 

GEOLOGIST: B. BALKOVEC 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: BOWSER MOANER 

· DAIL.LEA: D~;1-~ ~·. 

DRILLING METHOD: 

· DEV~·MEtHOD: \JJ~~RP'\' · 

WELL No.: 

PERMIT No: 

BORING No.: 

DATE COMPLETED: . ~o) 
NORTHING: . \~ ).\\Gf\;~ct 

·.EASTING: ,0 "-\~') :\'13 

-~-,....... +---+--· Bevation cif Top ·6rcasingi 

Ground Elevation = \.Ir;\ :-t I 
Datum MSL: 

.. ·-~. 

. .. -

·,,Stickup of basing~Above.Ground Surface: 
•-"'-'-~""'--+--Elevation of Top of Riser: 

/ . 

+---+--- LO. of Surface Casing: '-\. ~ SaUAQE. 

Type of Surface Casing: N (\. 

1+---+-- Type of Surface Seal: ~' >--.< x~ ~ P.,0 

.. ~~~-...,....,.+.,.,..-1.D. of Permanent Casing:. . Np... 

Type of Riser: _P_..V_c_-'----

~Q' ..--+---H<;>rehole Diameter: ~ 

Ele.vation/ Depih.of Top of Filter Pac~: 
:i----;.;t--"~-'--~- · Elevation'/ Depth of Top of Screen: 

Slot Size x Length: 

l.D. of Screen: 2· 

Type of Fiiter Pack: No. 20.40 SAND 

D. iam~.~ c_>f Hole in Bedrock.:. ,-; 
Core,~ t;r 

:----1-- Elevation I Depth of Bottorri of Screen: 

']'SO-;t, -r; \ v 
N:i"'J / ·~r 

l~~.,,.,] \'\ .... 
1'-'~ -..1 I \S: 

- - - -'1":·-
.,~:t, I d-':, 

~ -; .. 

•. ~: 

1~:-t, I ?J.5.-; · · 



(I t)TetraTechNUS,fnc. BORING LOG Page~of_1_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: /l., 5 {1 0 /. 
PROJECT NUMBER: _N9060 CTO 0279 DATE: -~3 .... -~2~7'--~0~}:---'-----
DRILUNG COMPANY: BOWSER MOANER G.EOLbGIST: . M . v. C ~Ille A...v 
DRILLING RIG: GE opR()(JE.. S:'j, __ 4-T OAILLER:. .r A 14 ~~:;; . 

MAli;RIAL DESCRIPTION .. 
Sample Lithology u 

Recovery/ Change s .- Sample (Depth/FL) 
Length or c Flemarks 

'. Screeaed -5 
1nteMi 

:5. IL 7. 

, ..... _,' -

.. , -~ 

$AMPLED I orooo 
@ 09.<ts- ·· .. 

SAMPLED 5 8 C> ' 0 Ob 

• Woori Riek' eonn!i. oorer rOc1c 6f0kefle5s_ · 
.. lnciU!fe monitor reaOlfl!J in 6 foot intervals @ borehole. Increase reading frequency if elevated. reponse read. 

Re~an<s: - · G E o ego~ E MA GR- o cope 
Dnlling Area . 

Background (ppm):[[2] · 

Converted to Well: Yes No v 



( 1 L}+,;,... Tech NUS. Inc. BORING LOG Page~of_I_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: ( le 7 fl D 2- . 
PROJECT NUMBER: N9060 CTO 0279 DATE: _...,., """".3~,....._-'Z=-7-::----0~:3-........ --
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: .M (,,, ( OC I-IRA-·· 

DRILLING RIG: G r:.. op ~o 6 €- -~, t.:f DRILLER: J' h ~ t' R. ') 

o<,pu. .. -Blows I 
·m1 s-orRa 

. (%) 

;._. 

Sample 
Recoveiy/ 

Sample 
Length 

Uttiology 
a.a.,ge 

(Deplh /Ft.) 
or. 

Screened. 
lntervOI 

1.0 

,, 
I 

· • When iock coring. enter rock br0kene5s •. 

ct-A 

_,,.: .~. . .. 

SAMPLED. I 
@ 

SAMPLED oz. by o 

-@ 

.. lriclude monito< reading in 6 foOt intervals @ borehole. locrease reading fr_equency if elevated reponse read. 

Remarks: .. (2 E O (? f;-013 t: .. 5 4 LT 

Converted to Well: Yes No \c 
V. 

· Remarks 

FIL,~·-···· 

• •• "! •••• ~... •• 

Wl$CA p.ie,e IEP 

s :i. 1_t! ~M 

~· .. 

. ... i' 

· - · , · ... ;, Drilling·'Area' ' · ' . 
Background (ppm):~ · 



( I L]Telra Teoh NUS, Inc. BORING LOG Page_\_ of _I_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: / (,. S (3 1J "°!> 
PROJECT NUMBER: N9060 CTO 0279 DATE: ~-~~~_-:2.~7---:o-=.:~,,..-----
DRtLLING COMPANY: BOWSER MORNER . GEOLOGIST: M (;,. Co c. 1-1.e~ ~ 
DRILLING RIG: .. , 0 t: OPf?-061!-' .SY.t.:L DRILLER~ · ..:f. A '"4~ifL ~-· 

·flepth Bk>wS I .. Sampte 
·•.{ft.) 6"orR ~I 

.. ~i~ '" = 
':'"i ;::_-_~:F .-:;·: 

LiihOlogy 
~ 

(Oepth/Ft..) 
Or 
~ .. ~ 

· • wl!OO 'roCk ciiiiiiiJ~ enter mi:k bniice0ess. 

MATERIAi:; DE$.Cftlf>TION . · 

p_o 
... ~ Ct-AY€-

•.D 

,_;, 

SAMPLED bi· ~- $ 0 : 

·u 
., s 
.. c 
.· s 

.• .. 

SAMPLED N 0 S· \J £,. S P '-· 

· @ t-A I'- P. IV 

.. lncl~~·Jeading In 6 foot intetvals @ borehole. Increase reading freqtlency if etevated reponse read. 

Re~~~-~-·-··-·~-,·~··-·'--~~~~~~~~~~~~~~~~~--'-''--..:_;._~ 

Convertedto Well: Yes No \/ Well 1.0. #: 

Remarks 

,:·.-·. 

. ' ... • 

... : ~-..• ,,,,. .. . . ~ ... _· 

'Drilling Are~ · · .. 
Background (pprn}:f]3] 



( I t)Tetra Tech NUS, Inc. BORING LOG Page:~ of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: / (p ~ fJ 0 4 
N9Q60 CTO 0279 DATE: . -~~:::-'"-_--::::"2..;:-::,2-.--.0~· """'";""'"·-. -.-. -PROJECT NUMBER: 

DRILLING COMPANY: 
DRILLING RIG: 

BOWSER MOANER . GEOLOGIST: • M. c;. COCHfeAA--. 
& t-or~o1$E... SL.I ·(._r DRILLER: J. At!..£~~ 

·'· . 

. Sample 
Recovery/ 

Sample 
l..eflgth 

l.0 

. MATEfll.Al.:D.E$Cf11PTION 

. ! 

1 .• 

·@ ./O o 
SAMPLED 0 s.v.a Si)(~_fl\lf-

-@s 

· • Wilen i'oc(c co11ng, enter rock 1>ro1ceness. 

- Include monitor reading In 6 loot Intervals @ borehole. lncfe<!Se _readil:ig.frequency if elevated reponse readc 

Remarks:. 
~~--,..~~~~~~~~~_,-~--,.-,---,.,-~~~~~~~~~---

COnverted to Well: · ·Yes No 

Remarks 

.'·. -.,: 

· ... ; .... ·:----

. ... ···.·~· -~.-.:.i.·.·- .-; .. ;. .. ...... ,.: .••.• 

~ ' .. :.·· 

· : .... · :· .· Unlling~Afaci"' · 
Background (ppm):~ 



( I t)Tetra Tech NUS. Inc. BORING {OG Page :.l__. of _l_ 

PROJECT NAME: NSWC CRAN!: BORING NUMBER:. . ( (o :2 (!>. C> S 
PROJECT NUMBER: N9060 CTO 0279 DA TE: ---_....., ....... 3..._-..._..Z~7__.;::;-;....,.e>_. -.~--
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M. C? C be ftR A.....__ 
0A1LUNG-RIG: · G rt.o f~()l$C ~a9H1LLE:R: ·· .,r:, A ~.e-1?-s::. . 

Sample 
Recovery/ 

Sample 

~ 

Ulhology 
Change . 

(Depth /Ft.) . 
DI'. 

\.O 

• WtiOO. rOClc: coring, enter iock brokeness. 

SAMPL~P I 

SAMP~ED · 

- ~.lllQllitor i:ea<Jing In 6 foot intervals @ borehole. Increase reading freqilency if elevated repoo5e read: 

,s·· 
c ·. s ... Remarks 

TOojl:. z. 
COA.\S~ rbl\ 

. /· 

>.~-

. '!'"·-~· ··-

·. ~-· 

'. ,"< 

· oiimng Area .· .. 
·Rewa11<s:_~....c._"-----------~--~---'-"-'--"-''--'-"-'---- Background (ppm):[[l] 

Converted fo Well: ·Yes No --"-"'V'---. __ 



[ I Ljretra Tech NUS, Inc. B.QRl.NG LOG Page_/_ of_, _ 

PROJECT NAME: NSWC CRANE BORING NUMBER: / (o $ t3 0(::> 
PROJECT NUMBER: ""'"N.,._906..,,...,...0,.-C=Ti=o,,---o2....,.7--9 _______ DATE:. -"""'.:3=---~z-1=.--_"":::0"""·. ~>----

DRILLING COMPANY: BOWSER MORNER . GEOLOGIST: R\, (::) ..._ C: bl tf,e/\,v 
DRiLUNG RIG: ·GE 0 e~o~e S't t-r . DRILLER: ' .:r-- A '(-.-'//Sf:?,$ .. 

_Dqiih Blows/ 
lft.) 6" or Ra 
or (%) 

·ROO 
'No,°· 

IJlholOgy 

a-. 
(~IR..) 

or 
Screened 
lnlerval 

\. 0 

· - • When:iocl(coririg. enter roclc brOkeness.. 

@ ' 

•• Include monitor re~ng In 6 foot inteivals @ borehole. Increase fll<lding freqt!ency if elevated; rep<l!lS!j read, •• 

AemarkS: · 
~~--'-~-'-~~~~~~~~~--,-~~~~~~~~~~-

Converted to Well: ·Yes· No -t,Z· 

Remarks 

... L., .... 

.. ~: 

. :l 

. •. • , Drilling-·Area · 
Background (ppm):[[2] 

) 
.-· 



( I L}re,,. Tech Nus. inc. . BORING LOG Page _,_of_,_ 

PROJECT NAME: NSWC CRANE BORING NUMBEF{: . J (o S ~ O 7 
PROJECT NUMBER: N9060 CTO 0279 DATE: _ _,,,,5,,,...._"'-'.::::2:--7--"'""o=-~.....-...:.......--
DRILLING COMPANY: BOWSER MOANER . GEOLOGl$T: f!\ . G. . C.. o C f.t(<fu<-> 

DRILLING RIG: (p -~ 0 p ta. 06 e.. .. }?@ILLE:R: .S:- I\ ~ £I~·--"=> .. 

· .oejiul Blows I 
· : (Fl.). s· or Ra 

{%) 

Sample . Utho'°9y ·. 
Recovery I Cllallge 

Sample (Depth IFl) : 
length .« 

2.0 

SaMniid 
Interval 

. SAMPLED 

.@ 00. 

0 
·S 

c 
s 
·• 

Mt 

SAMPLED ¥-.lo s o&~ll~FAt..F-. 

! .·.c":·· 

_ .... · • When .roctc coring. enter rock brokeness~ . . 

.. lnclude"'moilrt0r reatfmg in 6 foot lnteivals @ borehole. Increase re airing frequericy if ekwaiiid r~' read. 

Remarks:_· ---"------'-~-----------------

Converted to Well: Yes No ·\/ 

. Remarks 

"'\""00"- 3, C..¢G"' 

F~ ~Pt.. \101-. 
~p. Ftt-l-

.·• -~.-~ ....... '· 

l 
.. ·":,. 

i··" 

· Drilling Area .. .. . 
Background· (ppm):[LTI 



l • t;Jretra Tech NUS, Inc. BORING LOG 
PROJECT NAME: NSWC CRANE . BORING NUMBER: 

~~~==....,,....,,-=-~~~__,_~~~~ 

PROJECT NUMBER: N9060 CTO 0279 . DATE: 
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: . 
DRILLING RIG: · (.s> E 0 f' f<-..~ E. S'-t t- f DRILLER: 

·Depth Blows I 
.(A.) 6" or RO 
·Or • (%) 

RIKI 
"No. 

San)ple 
Recove<y/ 

Salriple 
Length 

"Uthology 
Change 

(Oeplli/Ft.) 
Or 

saeened 
lnlemll 

l.o 

• When iock coling, enter rock brokeness. 

SAMPLED 

- Include monitor reading in 6 foal intervals @ borehole. Increase readingJrequency if elevated r~ read. 

Remarks:. 
~--,-~~~~~~~~~~~~__,_~~~~~~~~~~-

Converted to Well:·· Yes· No 

Page·~ of_,_ 

I (o ~ n bB . 
-~ - 7 /-Q3 

I\ . (? ~ C o C H te. AA' ·-
T. A \.C.~P-S . . . ·••. 

Remarks· 

·' . ;· 

·· · ··· ·· · ··. ·· · Drilling Area · 
Background (ppm):ITITJ 



[ j L)Tetra Tech NUS, Inc. BORING LOG Page _\_ -0f _, _ 

PROJECT NAME: 
PROJECT NUMBER:. 
DRILLING COMPANY: 

NSWC CRANE BORING NUMBER: l y . ~ f4 09 
N9060 CTO 0279 DATE": --=3=-----=2--7-...... _..._O .... : -.l...__ __ _ 

DRIL_UNG RIG: 
BOWSERMORNER GEOLOGISI: fl\. G. C. OC..1-H?.Aµ 

(SE-Of t2-0-~~§: .. •£~ LT'"t:)R,ILLER: . :'.!- A: K ~~~-' _ -

Samp.e 
RecovetY/ 

Sample 
length 

l~3l· 

2.0 

.• 

• wliOO rOck COring, enter rock brolceness. 

SAMPLED · /(p 5 .S 0· OC'>O ~ 

SAMPLED 

- loclu<IE:t·monit~,readmg in 6 foot intervals @ borehole. lncsease reading freqilency If elevated reponse iead. 

Remarks: 
·~~~~~~~"""'--~~~~----~~-'-~~--'-~~~--'-~~ 

.\L . ... Converted to Well: Yes · No 

Remarks 

~ ... .,_., . 
. . 2' -~' 

'?: 

Drilling Area 
Background (ppm):l.l.:1J 



( 1 L]Tetra Tech NUS, Inc. BO.RING LOG Page~of_'_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: . / (,p S ~ ·t 0 
PROJECT NUMBER: N9060 CTO 0279 DATE: --'. ::>_.,,.-=-z.-.-,-:-...;:.O_. '-"5-°"-----

DRILUNG ~MPANY" . BOWSER MOflNER GEOLOGIST: M 6 (_ OC..H;ie..A tv 

DRILLING RIG: G~ C>f P-o5 e- 5t.-fL,. DRILLER: J- ,A ~6~', 

Sa Depth. Blows/ Sample lllhology 
No, (Ft) "oiRO Recovery/ Change 

Trtie ..... ('%} Sample {Deplllfl.} 

RoO . Run Ungth .... 
ffoo. Screene!I 

Interval. 

2.0 

SAMPLED .1'}_ 0 ,. 3l?13 s C) ~A cP-

. @ $. ,L n\fLEtJ 

.. • Whe#'Wcic Coring;·enter roi:k lirokeness. 

- lnclUde monitor r~cfmg in 6 foot intervals @ borehole. Increase reading frequency,if elevated re.ponse.rea,d. 

Remarks: 
_,-----------~---:-~--,-----~----~ 

Converted to Well: ·-Yes No 

Remarks 

'if"O'O IC. '3 C. 0 It- r;:5 

·Fi>~ .S.pL. VOL, 
~lrT'\ (J • Ft .... i...­

s ~ ('; ilA..(;, e:> 

... :, 

. ; 

··.·Orilling:Area ·· 
Bacl<gmund (ppm):~ 



( I t}Tetra Tech NUS, Inc. BORING LOG Page -2__ of _I_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: -~'-lD---=-=S,_i3~J_··~' -·--· .;____ 
PROJECT NUMBER: N9060 CTO 0279 DATE: .. . 3 - 2. 7 - L5 ~ . 
DRILLING coMPANY: sowsER MOANER. GEot0G1sT: M. 6; ca11~ A,,.., 
DRILLING RIG:_ · G E e> e ~0.~~~ $."'~ ~~,DRILLER: s-- I\~(!!!!!::~ 

~.\ 

Sample 
Recove<y/ 

Sample 

·. _Length 

' • Wiien'iOCkCOiing; enter rock brokeness. 

.. SAMPLED 

@ 

SAMPLED 

.@ 

( t;' I ':: 

l ~ 5 '3 I f 

I SZ..b 

- lnclud0 lllO(litor rea~ng in 6 foot interrols @ borehole. Increase reading frequency if elevated reponse read. 

"i 

OZ..6 

Remart<s: · 
~~~-=----"-~~~~~~~~~~~~~~~~~~~~ 

Converted to Well: · Yes No 

Remarks 

. ·.:.,. --

.. '·". '• ·-... ;·; .... '-· - ~ 

:• -
~' . . . -· ' , .. 

.. ,· .. " 

.·•··.-.. '· . ·.:· :_,.~ .... - . . 

·· Drilling Area . . 
Background (ppm}:[£] . 



[ 1 i;]retra Tech NUS, Inc. BORING LOG . ··\· .. \ Page.:.:__i__of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: -"""'"/~(~p~'S--'-'lf$~1 _-z..-=--· ,.----. __ 
PROJECT NUMBER; - N9060 CTO 0279 DATE: · :3_ - 2- B - C> :2 _ 
'DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M. C2. c DC;.,HeArv ·)_: 
DRILLING RIG: ·G E:-0,Pfl-o _ C-_ e Sy L-T [)RILLER: J". A K Ef:~ .-

. ·. · .... • 

'i'···. 

OePut: Blows/ 
'(Ft.) - 6" or Ra 

: -OI' '; (%) 
Run. 
No., 

Sample 
Recove<y/ 

Sample 
Length 

·~ogy 

Cl.a.ige 
(DepU>IFI.) 

Or 

~ 
1nleM! -

"_Wtieii fuck·C0rin9. enter'iock brokeness. 

C.t-f\'-f. St<--T 

. SAMetEo I (_p 5 s -i. 006 z. 

@ 2-0 

_SAMPLED I lo S f3 12 o Z-0 4-

.. Include. monitor reading In 6 loot intefvals @ borehole. Increase rea<fmg fr~.if elevated reponse read. 

Remarks: 

u 

c 
s ... 

---------.,-------,-----,----,------------

Remarks 

.. :.,.':;., ....... :: ::J 
. ;·, 

-~· 

' ., 
-- . ~· 

~' . : . ' -. 

-· · · Dnlling:Area 
Backg(ound (ppm):[Q] 

Converted to well: Yes No . v· Well 1.0. #=------'---'-----



{ I L]Tet,;. Tech NUS, Inc BORING LOG Page _l_of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: . ( b S ~ I ) 
N9()60 CTO 0279 DATE: ..,.....-.,.... ,_3..: ___ 2-_6-=-.--0:-"'--:::-3--. --PROJECT NUMBER: 

DRILUN~ COMPANY; . BOWSER MOANER GEOLOGIST: /Vi . 6 . (_ O LH/€-f\."'-
. -..... --"""-::--"-.:---"-.,..;..--'::'-;;.....,..--

DRILLING RIG: G EOP1t.o.6£ . ..5L-fLJ7 .. DfULLER: .J'. f\ ·~~c:,·· 

Sam . Depth Blows I 
· l{o. . (Fl.) s· or ita 

Type .· ' ,«. 1%) 

.Abo'.·~~.: 

Sample · UthOlogy 

AecJ-v I CN!n9e 
Sample (Dep(h lf't.) 
l,.ell9lh . or 

Saeecled 

inl/irval 

.5 

•· 

• When iOck c0iiri9. &lier rode tiRll<eiieSs. 

MATERIALDESCRtPllON 

E FIJ S l\L--

SAMPLED I lo SS 

@ 00 

SAMPLED.· lo .3f3i I 

·@ <a OS-

-1nc1uc1e monitor reading in 6 loot lntervals 0@ borehole.. Increase reading frequency if elevaled reponse read. 

3.s· 

Rernaras: __ '-"-"'----'"-'------'---------------~--'..--

Converted to Well: Yes No Well l.D. #: 

Remarks 

< .~· .. 

h~P. Fi''-''-

... "· ' .-,.,· .. ~. . - ·, . 

. :: 

. ?- -·· . 

.. .. ( 

. -~· ··'· .. ..,_, . -;: ~' 

~·· .. 

·.), 

... : ; · .. -~ 

· ....... .-:-~, ,, .· - . :. . .... : 

· Drilling Area · · 
Bac~ground (ppin):CQ:] 



[ I t) Tetra Tech NUS, Inc. BORING LOG Page~of_t_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: j (e S l.S . ·.I '-/ . 
PROJECT NUMBER: N9060 CTO 0279 DATE: -~o;L-',~':i..,...._ 7---0-· -.~3----,-,--.-
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: /,/!. G. C. oc Hll- ti.V 
DRILLING RIG: G £-OP ~ODE- SY t.. i- DRILL.ER:, ,J'. A ~6e-> 

-Depth Bio-/ Sample 
" (Ft) 6• or RQ flecovery I 

or (%) Sample 
'Run length 
: No. 

Uthology 
Change 

(Depth IA.) 
or 

'Screened 

lnlerval 

• Wiieri-i'ock COriOg, enter rock brokenesS.' -

MATERIALDESCRIPTION -

'··IL- T 

p_c_ FVSA L 

- SAMP.LED 

@ 

SAMPLED 

.. Include monitor rea<fmg in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

\. 

u 
_s·. 
'C 

s •.... 
Remarks 

D~-

.J. 

. i' . . .. ~~ 

. ;~ 

.:f ··-··· 

............. 

. . '~ 

.:-: ,;·. 
,_ 

;... ~-c •• . . .. , • 

. :;:_,._ -.··~····· .~ ·_:, ,~\~ ·. 

... ·; 

Remarks: . ._:;_ _ __;;.;.__ ____________________ __,_--'-
-Drilling-Area' 

Background. (ppm):ffihJ 

Converted to Well: ·Yes No _ __.,.·t,_L __ Well l.D. #: 
~-----------



l • t]Tetra Tech NUS, Inc. BORING LOG Pagel_ot_l_ 

PROJECT NAME: 
P~OJECT NUMBER: . 
DRILLING COMPANY: 

NSWC CRANE BORING NUMBER: ! V $ f-, I S- . 
N9060 CTO 0279 DA TE: --tf-:3.:.~---... "-::::2..,.__7_,_....;-9J"'-:::::..,,..,_"---

DRIWNGHIG: 
BOWSER MOANER .. GEOLOGIST: ]'I\ , (,, . l 3;N f<.Atv 

. 6) co P ·~~~ ~- ~tt t.;;;}. (;)_'31LlER: . S. A. ~Cf• · 

• .. , .. ·5· 

Sample 
Recovery/ 

Sample 
Lenglh 

J,_5/ 
/ ,5. 

or 
si:reened 
'ii.~ 

··---:·--

• When ioclc coring, enter rock brokeness.. 

·.·.SAMPLED / lPSS f"S:OooL ._ 

@ 

.. $AMPLED Alo: So.<-. 

::· ... . ·. ·' @ ~ )tt_£ 'l'V ' ' .l .f~ ... '_,. 

- Include mOilitOf' reiidklg in 6 foot intervals<.@ borehole. Increase reading frequency if elevated repoilse read: 
Remarks: · ·. M 5 / M S 0 · S ibvlPLJ~ TA l::..E I\/ 

Converted to Well: Yes No 

Remarks 

' -: I L-L 

... ;·.""·. ···: 

•. 1 

. :· 1 

··_i_..:. -

~· 

. ~ 
·1; . 

· ·. · Diilling'J\rea _· ·· 
Background (ppmj:[LJ;;J 



( I t) Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: NSWC CRANE BORING NUMBER: 
PROJECT NUMBER:. N9060 CTO 0279 DATE: . 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: 
DRILLING RIG: G F-Oefl.f!l3C--. S't L..r-" DRILLER: . 

~.Blows/ 
(R.) "orRQ 
..... (%) 

.Run 
Nq.. 

Sample 
Recowry/ 

Sample 
Length 

Ulhology 
Change· 

(Oeplh /F1.) 
or 

Scftene\t 
Interval 

-;,.r 

• Whefi iock coring; entenock ~-

. MATERIAL DES(;RIPtlQN 

, 
2. 

·;·-

SAMPLED / S $ .ffo ODO L 

@ . IS-

. SAMPLED No Sc.Jf!>>ul!F . 

- Include ITIO!lito.r n?ad;ng in 6 foot intervals @ borehole. Increase m~ treqµency. if elevated rep<>ns<:! read. 

Remaiks: 
~~~--;~~~~~~~~~~-'-~--,--,-~.,,,.....,.,,._.,..,,~-'------

Converted to Well: Yes No.···i/: .. 

Page-1._of _J_ 

Remarks 

\.: 

. ~ . 

. Drilling Area 
Background (ppm):~ 



. ( i t.JTetra Tech NUS, Inc. Page_\_ of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: J lo· S /3 I 7 
PROJECT NUMBER:. N9060 CTO 0279 DATE: _ _._,,3.-......,..--=2=--'"7-.-=--:--0='· .: ..... 3-. -"---

g::~:~~ ~~~PANY: sowsG ~o~P~ 0 ts~ ~t-f·~·J::::~~~~::s~: ~: $(,~c_e'&~ Atv . 

Blows I Sample 
or Recove<y I 
(%) Sampl9 

~-

-·· .·· 

SAMPLE· o_ooz.. 
- @ t 5' 

SAMPLED / (J> SO 0 '04 

-@ 1-4:;-

• When iock OOiiil!i. ent8i r<Jci< bfokeness. 
•• lnclucfe-monltorreading-in 6 foot inteivaJS·@. borehole. Increase- reading frequency if·efevated reponse read. 

Remarks:_ :"If t:> \) p ._ 1 c ft nc. s P L-. 

Fb n~ -z.7 OJ. o::z.. 
Converted to Well: Yes 

Remarks 

. -- f_;. 

... .-

. ·~- . 

Drilling Area 
Background (ppm)t f. 5 I 



[ 1 i;]TetraTechNUS,lnc. EJORll\IG LOG Page£o1_1_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: I (a· S e, 1 CO 
PROJECT NUMBER: N9060 CTO 0279 . DATE: . . -~~="""· -~2~e'--~o~~....._-. --
DRILLING COMPANY: BOWSERMORNER GEOLOGIST: fl\ (::>. C..OC.IU?AA..J 
DRILLING RIG: b ~ 0 e (U> e; e ~ =t L., DRILLER: s . A ~E ~:i 

Oeplh · Blows t 
tFlr 6"« 

OI' (%) 
\• nOO . RUn 

' Noi .. 

. ·~ .. 

Sample 
Recove<y/ 

Sample 
Length 

~.s 

. . • When fock cOOi'ig; enter roclc brokenesS..' 

MATERIAL Of:SCRIPTtON · 

~ 1 •C.:. T 

.s· 

SAMPLED '/ (_j, ~ S . ooo 2.. 

@ IO~O 

- @ I03S-

.. Include mooitor reading in 6 foot Intervals @ borehole. Increase. reacfmg frequency if erevated reponse read. 

·Rematks:~·~-"--~------~~~------~~~~--~~----~~-"'~ 

Converted toWell: Yes No _ ___,,\/«---

·Remarks 

po~516t-F-' · , 

. ~(\~ :r:ra ·~_J.!J " .. •·<·"' '·' ': 

.;_ .. '·· :-.· .. : .. ~~ 

• ;..... .<· ........ ·''· .·'\ 

· ... ·~. '·- . ····-· . ~- ..•. --· 

·. - Drilling Area 
Ba~gr:ou.nd-(ppm): ..-I _,,O__,I 

' . ./ 



[ I t]Tetra Tech NUS, Inc. -BORING LOG Page ~'-of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: / b $ f.> I q 
PROJECT NUMBER: ..,...N,......906 ___ 0_C.,..,,T""'o,......o_2 __ 7_9 _______ DATE: --~~.--::2'-g= __ -. --,'-0-""!> ___ _ 

· DRILLING COMPANY:· BOWSER MORNER GEOLoGlST: M. G. (..DC ("fft.f<i<J 
DRILLING RIG: G F- o PP-i>°G'IS-- S ':I }~ r ORILLER: . ..S... . A . ~_-_/?:ft-~ . 

~- . . . ~·:· , ........ ~ .. 

• y· 

r . 

Sample 

Recover/I 
Sample 
.Length 

Uthotogy; 
Change . 

(DeplhiR.) 
. '.or· 
~' 
--~~ 

~ ··--: 

• .o..:. .... ~ .•. 

. .; When roclt Coring. enter rock brolceness. 

~-_l'-T 

. s 

SAMPLED 

@ Io YO 

··SAMPLED 

. @ l 0 Lf~ . 

•• Include monitor reading In 6 loot intervals,@ borehole. Increase reading frequency if elevated reponse read. 

-Remarks:"-', -~-"--'--'---------------"---'--'"'-'-'--"--'--

Remarks 

R i:=:- ~RA Go~ 

-'~ ";>PL. • 

.. ::'·'. 

. ·( 

~ : -

.. ·,· 

..... ·.: 

··::; . 

. ·• .· ·~~ 

. ' ·--· .· ~ ·-r'~·-:-· 

'; 

•. .< •. • 

. -~ ··'··. '• ..,, . 

Drilling Area 
Background (ppm): lliJ 

Converted to Well: Yes No Well 1.0. #: __________ _ 



[ I L)retra Tech NUS, Inc. BORING LOG Page _L_ of _\ _ 

PROJECT NAME:. 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

.Depth· Blows I 
(Ft.) . 6" « RQ °' (%) 
Run 

... ·. -

: \ .... 

Sample 
ilecove<y/ 

Sample 
Length . 

NSWC CRANE .. BORING NUMBER:. l lo $ f3 2 0 
N9060 CTO 0279 DATE: -~3---2-6..;;;..._:-=0~"'!>----
BOWSERMO~NER GEOLOGIST: /(\, G . LO<: we. AA.J . --.. 

G 12 oe~oB e:. SL..f a....i- DRILLER: -S. A F.:~~s 

~: 
(Deplh/A.) ........ ·: 

~\ 
Interval . ; 

··J¥1lfl1::RIAL OESCRIPllQN 

·SAMP~ED 

.. @ \ \ 

SAMPLED 

@ 

Remarks 

2.~ 

,._ .. ,:.. 

;,. ·> •• ·ti. ""°"'u" 

ooooz 

L 

· ·· ·When· iodt Coring'. enter rOclt llrorc~. 
- Include monitor reading in 6 foot intervals @ borehole. Increase reaping frequency if elevated reponse read. 

RemarkS:. -------"'""------------------------
Drilling Area..-:::---1 

Background (ppm):I t) I 

No t/ -------·- Well l.D. #: __________ _ Converted·to Well: Yes 



( I L)TelraTechNUS,lnc. BORING LOG . Page._\_ of _l _ 

PROJECT NAME: NSWC CRANE BORING NUMBER: --==' ~lo.:;..;'"':S~B~· ~· ~2~'---
PROJECT NUMBER: N9060 CTO 0279 DATE: 3 - 2- :g - O ~ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M·. (:> •• C Q L.HRAtJ 
DRILLIN~ RIG: b c oe (Z 0 e e_ --5 t..J. 4T DRiLLER: . -3" .. A. ~ ffe·P-S 

·r·' 

.. . r 

·. ·.~ ~, .... :. . . 

Sample 
Recow.yl 

Sampie 
.Length 

Uthology 
~ 

(DepchlFL) 
or 

SCniened 
i.ili!.vat 

SAMPLED )l'. \ l.O .~~ . 2. OOD 2.: 

@ \0 

· • wllOO ·;o&COiliig. OOier iOcic i>rokeiiess. 
- Include moilitor reading in 6 foot intervals·.@ borehole. Increase reading frequency If ekivated reponse read. 

Remarks: . 'if. ~SIM.so U1l le.c.--+eol@ ...J-/i;-s /a<.,... ./;ad. 

Converted tO Well: Yes No Well l.D. tt: 

·Remarks 

·/DOK 3c:~ ' 
f=oR ~Pt... v 01... 

..... ~ ... ,;..- . : . 

.................. _, ·:.··~·.·:.• , ••• 1r,...,. ' : 

'. 
i 

. "•"',.. .: ... , -·~ 

· Drilling Area 
Background·(ppm):~ 



[ It) Tetra Tech NUS, Inc. BORING LOG Page ..L of_,_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: ( (o ~ 6 •. 2. 2, 
PROJECT NUMBER: ..,...N=9,,....06.,...,0,...,C=T=o:-o""'2=7=9-~-----0ATE: ------..... 3-=-,z...->-2_13_· .--...... , _,0-,--.-. --
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: · ,.(,I\.- {z . (,OC kit-A"'- -"''\ 
DRILLING RIG: G e.. OP /L,o f> £ S-<-1 l-T DRILLE.R: ..J. A tLEte~ 

Depth Blows I 
(R.) 6"orRQ 

'°' 1%1. 
Run 
Ne>. 

Sample .. llthology 
Recovery I Change 

Sample (Oeplh JR.) 
'-""9th . or -

Screened 
lnlefval 

'··· ~- .,.-. 

• Wtieii ioCk eoring. en1er rock brokeness. 

LT 
.l>R I.NE ATi"'tf3-/.l-..p_D 5. $TON 

$AMPLED ICo $$'22.000L 

@ 

- SAM.PLED lg S -~ .z. 0 2 6 -:j 

@ S-

•• Include "10flitof" reading in 6 foot inlelVals @ borehole. Increase_ reading frequency if.elevated reponse read. -

Remarks: .; - . 

COnverted to Well: Yes 

Remarks 

.·.::.. ... 

. . ~ ·- ! .• ,, __ . 

;. 
. . _ _,,.~·· : .~ .. t'. ' ; ,. .. 

,._ • •• • -: •• • •• ·, ,_>. 

- ·· - • . Drilling Area · 
Ba,cl<g~ound (ppm):[{)] 



'·· 

[ I L)Tetra Tech NUS, Inc. BORING LOG Page \ ·of l - -
PROJECT NAME: NSWC CRANE·. BORING NUMBER: I (p ~ B. z· 3 
PROJECT NUMBER: N9060 CTO 0279 DA TE: ---:;:3;-=-:-_:--::z:-_e~·--o::::. =-~=. --:....,____ 
DRILUNG COMPANY: BOWSER MOANER GEOLOGIST: /\/\. G; c.oc JIR. Alv 
DRILLING HIG: G e o-p (LO e; ~ s.4 L -r , :DRILLER: .;r. A t<-EP-'> q -

-·~ 

Depili Blows i 
(R.) 6"orRQ ,.,iii . (%) 

. fli.IR·. 
!f(i:; 

Sample 
Recovery/ 

Sample 

!-e<tglh 

lllh<>!O!!Y 
~ 

(Oeplh/FL) 
or 
~ 
inti#Yar 

\_ 
~ 

. ~-·. 

. Remarks 

DOD . - - -.- .. ~-

,· 
:,,,. - :~ 

... } 

.: . . 

.. •:;· 

.·· 

' ;i,. ,. ~.:- .. . _.:_ :.·' - ·-~-·---------"'4---;.e'\ .. ,..,, ... ,, ... 1-----t---""----------"'-"'--._.._......., ............. _.__....,_+-......,-t-..-t 

/ ~ 
...,...___,_-.+-..,--~----t ; --~..,.,:. . SAMPLED to·ss.23000 

@ I 0 00 

SAMPLED 

.@ 

.... -~- ' -,·' ·.·- _., ......... ~-~ .. 
• When iock coring, enter rock brokeness. 

- lncltK!e lllOOitonei!ding in 6 foot intervals.@. borehole. Increase reading rTequency if elevaied reponse read. 

Remarks: ~-. FP Qi? Zfi.~\%~ _ __:_) f-0 ~2.~ r> __ _ 

Drilling Area ·. . 
Background (ppm):CQ] 

Converted to Well: Yes No V' .Well 1.0. #: __________ _ 



. [ I L] Tetra Tech NUS, '"": BORING LOG Page L of _l_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: f (o -s· t> Z ~ 
PROJECT NUMBER: N9060 CTO 0279 DATE: -~3-""'-:~:----2--'8-=---o~:->;'--· -'----
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M. ·G, COl- J.J~ 
DRILLING RIG: . G E- 0 p ~05 C: S'Lf LT .· . DRILLER: >) , A ~ e~S 

MAtERIALOESCF\IPTiQN-

Remarks 

: ; . 

. . :.·. 

_;. 

SAMPLED ODO 2-

@ '-t 0 

SAMPLED 

'-- ··woon rOdc-cXiling, ·OOtei- iodc broiCeness. 
'' Include monitor reading in 6 foot intOOrals @ borehole. Increase. reading frequency if elevated 'ElJl90Se read. . 

Remarks: . . c, ei:>e R--oB e:.... M A c f2-o c_o tc. e 

Converted to Well: Ye5. No __ ._,\.Z.___ 

OZ03 

-Drilling Area 
.. Backgrourid (ppm):[ffel 

'; 



(I L]TetraTechNUS,lnc BORING LOG Page_l_of l 

PROJECT-NAME: NSWC CRANE BORING NUMBER: t {p ~ (3 2 5. . 
PROJECT NUMBER: N9060 CTO 0279 DATE: -----~-=-:..--1 2--'-'::fl_,..-· -• . =o'-,=-----
DRILUNG coMPANY: BowsER MOANER GEOLOGIST: M;v. z oe--HP~ 
DRILLING RIG: . F.:. 0 ~IJ.O'F.i... . L.,:r DRILLER: µ: - 4- IL~~~ 

Sample 
Recovecy/ 

Sample. 
Length 

• When iock coring, eotef rock brokeness-

-~- ... 30 

- Include ·ino.litor t(iading In 6 foot intervals' @ borehole. Increase reading frequency if elevated repoose read. 

Remarks:. 

.U 
s 
c 
$ 

--~-------------'---'----'---'-'-"---'-'-

Converted to Well: ·Yes 
No ~-'~c-'-'···-

Remarks 

r. 

. . . . .. . ;~_; . . . : .. · .. ~~ . . . . 

Drilling Area .· 
Background (ppm):[J2] 



[ I L)Telra Tech NUS. lnC. BORING LOG Page --L 61 +-
PROJECT NAME: NSWC CRANE BORING NUMBER: \f.n ~\!-:, )..fo / m,,.1 ~ .. PROJECT NUMBER: ...,..N""""oo---"60-c=T,.;,0_0_27 __ 9 ________ DATE: _ _._....~"-~·~U./i70-=-i'S;.=,7r-. --'-'_~~ ........ --

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: . ~·w .. u,.wv~ 
DRILLING RIG: DRILLER:' \)fr\I t <; . . 

MATERIAL DESCRt.~TION·. 
Depth Blows/ Sample Uthology 
(A.) 6"orR RecoYefY/ a.8nge 
or· (%) Sample (Depth IFt.) 

Run l.eagth or 
No. Saeened 

rnte.val 

. -~. 

.. SAMPLED. ~~ 

@ o~ci 

S.AMPLED .. s~~-~ 

@ \O'-\C;-

• woor. iPCk" COring •. enter roc1c brol<ene5S~ 
""Include ITIOflltoi:-reading in 6 foot intervals@ borehole. locrease_fe;!ding lreq!J!l!lCYif.elevatedreponse read. 

Remarks: 

u 
s 

·c 
s 

(\.: 

--------,---,.--:---::-,--.-----~--------

Converted to Well: Yes No 

Remarks 

• -C 

· tD040<\~'}-
.1 

'fW)" 'f"S<) 

\:004.'9'\o"\01 

'Cl''.) 1Y¥)Q 

Drilling Area · 
Background (ppm):c=J 

. ~.·"·""'-



( I t)TebaTech NUS. Inc. B:ORING·L.OG Page \ of\ - -
PROJECT NAME: · 
PROJECT NUMBER: 

NSWC CRANE BORING NUMBER:· / (t? 5 ($. 2 7 
N9060 CTO 0279. . DATE:. -,--"""":3=---2.-. -=e~-"::'.0--'"}'-----. ~~ 

DRILLING COMPANY: BOWSER MORNER" . GEOLOGIST: /'/\. (2, C. QC-HP.fl# 
C?e.op:ua·~·S":9.~T ... l?.fl_ILLER: Sf' t; ~E'~ DRILLING RIG: 

~I 

DePlh Blows/ 
.. (Fl.}: 6" or RQ 

cir (%) 

1 

2 

3 

MAT8Al.4,LDESOf;ll{>:rtQ~ 
Sample .. . Ulhology 

Recove<y/ ~ 
Sample (Deplh /Fl.) 
.~· or· 

~= 
Remarks 

:.·.; 
. ' 

. ' 
'2.~ -

·· · Wc#\~c,,,.,. 
~---+-~-,,.J.--..,.,......-f. ,,- . tr ..,_---+'"---+-=.=..;~.u.::::=~.r;-..>ot_~--1f---t-----_...,..;..--l~.f-:;;J:..:..-1'--I 

4 

~5 

.6 
. -. -.~ 

7 

8 

9 

10 
'. 

11 

12 

13 

14 

15 
·.·~· -

. SAMPLED~. -, 000 

@ 0 

SAMPLED 

@ l\"2-S 

·_• When i'OCk ciirlii9: ooier ioclc brokeness. 

•• Include monitor reading in 6 foot intervals;.@ borehole. Increase reading frequency if elevated repor;se read, . Drilling Area · 
Background (ppm): ro=J · Remarks: · M A L-- F2- o c.. o fl.. e 

Converted to Well: Yes No \/ Well !.D. #: __ ----''-----------



( I L) Te.;. Tech NUS, Inc. B091NG LOG Page _:L_ of_\_ 

PROJECT NAME: · NSWC CRANE BORING NUMBER: ' 1 l.o "S · f3 2 · 6 . 
PROJECT NUMBER: N9060 CTO 0279 DATE: . ----=3=----=-:z.:-.e,.----""=03~"'-.. -'---
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M . (;,, C.OCH/lAV 
DRILLING RIG: G £ 0 pte-a6e S'-f.~'i .DRJLLE~:.' Y:. ~ f'e'i?5 . ) 

MATE~lAL DESCRIPTION ~·~(ppm 
-~~--..._,......,,,,,..... 

·Depth Blows/ 
. (R.). 6"orRQ 
. or . (%) 

.flun 
Ho.. 

Sample . l.llholC>gJ 
Recove<y I Change 

Sample (Oepeh IR.) 
length or 

Screened 
Interval 

,5 

• WhOO i'ock coring, enter roCk brokeness_ 

SAMPLED lo 

@ " 

.. Include monitor r~ in 6 foot intervals @. borehole_ Increase reading frequency if elevated mponse. read; 

Remarks: 
_...;.._;_~--'---'--------------------~---

Converted toWen: Ye$ No $<: 

Remarks 

......... 

· · . OrillingArea 
Ba<;kground (ppm):-1 ti'i> I 



( I L)reira Tech NUS, Inc. BORING LOG Page \ of ' - -
PROJECT NAME: NSWC CRANE BORING NUMBER: I b _S. {3 -Z. j-
PROJECT NUMBER: N9060CTO 0279 . DATE: -:----::::3=----tz-=2=--=@,,.---,/r-o--"~---
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: /J\ . . G>. (C>C{(ll~ 

DRl_LLING RIG: (?E.lYfft,O(j £-. S<-f L""( DRILLER: .S-. A ~ER!t . . 

. MATERlALOESCflt!'.tJ'.l()N 

Remarks 

; 

. ·- ~-. .. ··- ~-

-- ~--. -~ ··- ), 

_,. ·. 

SAMPLED 0002 

@ <=too 

SAMPLED ( (o ·s8 2 9 Ozo 
, .... l----'----.-----,.-:--'-~=----'-----'~~~f----'"-'-'----'--"--1---'t-""t--;-,--t 

.@ o~ 

' .... ._: ··'' 

• When rOck coring. enter roCk brokeness. 
.. Include monitor reading in 6 loot intervals'-@. borehole. Increase reading frequency H elevated r0ponse read. -

Ftemarks: . .. Y :. 

Drilling Area 
. Background.(pprn):CQ] 

Converted to Well: Yes No 



[ ] L)Tetra Tech NUS, Inc. BORING LOG Page_\_· of _I_. 

PROJECT NAME: NSWC CRANE BORING NUMBER: f (o S f3 ""3 0 
PROJECT NUMBER: N9060CTO 0279 DATE: --3~---:z-----:,fJ_.--;...,0~-;3~.--~ 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M & C OCA·he.AA.J . -

DRILLING RIG: r 0 E Of ({ D(} E H.~c..c L. I DRILLER: . ::s-. ~ 1£..e /!--5> 

.· .'" 

Depth Blows/ 
(Ft.) 6"orRQ 

(%) 

· .. · 

1 

2 

3 

4 

;5 

6 

7 

~ 

9 

10 

11 

i2 

13 

14 

15 

Sample ·~ogy_ 

Recovery I Change 
Sample (Oepth /Fl) 
Length .... 
~ 
~-

.s 

_..,,.,, 

• Wheii fOclc colilig. enlef rocrc &<ik~- · · 

MA1~01AL DESCFUPTION 

. 
·. ·cs r 1..-T 

B F \)_") A '- (j) '3 I 

SAMPLI;D " SS 3 b 000 

@ -B.<--t o 

SAMPLED [ (9. Sf> 30 02-0~ 

.. Include monitor. reading in 6 foot intervals @ borehole. Increase reading.frequency if elevaled-repoose read. 

Remarks:. 
~-----__....;-'--------.,--------------~-

Converted to Well: Yes No 

Remarks 

·' ·'· 

· Drilling Area 
Background (ppm):[]![] 



( I L)Telra Tech NUS, Inc. BORING· LOG Page_\_· of _I_ 

PROJECT NAME: NSWC CRANE BORING NUMBER:· · } (a S fS. 3 I ·. 
PROJECTNUMBER: ~N~9-06_0_C~T~0-0_2_7_9~~~~~~~DATE: ~~3-=----.-2._~9~·-,o-'".?"---.. -.. --'~ 
DRlLLING COMPANY: BOWSER MOANER GEOLOGiST: J'I\ . G . C DC:. /:i 12:A.v 
DRILLING RIG: GE OP #2...0D E $'"'-{ (..., -r D.~ILLER: ;r. A ~~ > 

Sample 
Rec:ove<y/ 

Sample 
Leogth Remarks 

.·,+: 

- ._,_ ... ., .. ,,.,........... ·.- ... : . 

. )i 

.. ·- 1----.-t--+-'------------~4-"''-'f------'-""-""""-'-~-+-'··-·"""";.:l-'-·,..;.;····ci.:;··-···+'-'-1''; 

., ·•· r-----t---t-------~~----'r---t----"~-"--'---t--t----+--t--'-t 

· • When rode: 'COnrig, enter roct:c tirOi<EinesS. 
- Include. monitor reading in 6 foot intervals @ borehole. lficrease reading frequency if elevated reponse read. 

·. Remarks:_'----~----------------------~~ 

· Converted to Well: Yes· No . \7 ----"--

,. ;_.,._. ---~ ,•.>;:".r;; >.·. :--

.:,-.:'"! 

· Drilling Area 
Background (pprri)':[]f] 



( I L)Tetra Tech NUS, Inc. BORING LOG Page~ of --L 
PROJECT NAME: NSWC CRANE BORING NUMBER: \ b 'S~ 1>:+ 
PROJECT NUMBER: ~N~90--60~C~~=o.,._02~7~9--...,.---~------~DATE: --~~r,~ftf3~-......,;--~~--~~ 

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: . \V-~\l\L 
DRILLING RIG: DRILLER: \)Au&~· 

"''' \0\0 

·:·-· ... '., 

Lft,!>oiogy 
Change 

(Dep"1 IF1.). 
CM:' 

Screei>ed ... ~ 

• Woon· ioCk Coring, enier rodt brol<eness. 

.. MATE:RIAL DESCFJlPTION 

~ ... 
-~~~ 

@ \()\ 

@ \o 

- Include monitor re~ing.iri 6 foeil inteivals @ borehole. focrease reading frequency if elevated repoose.read. 

Remarks:· · 

u 
:s 
c 

·s 
' . 

----~'---------------------------------------------

. Converted to Well: Yes No 

Remarks 

-· ~ : 

.t. ... ·,.:.·•:._ .. , 

······ -. ·,.~ 

.:-,. ' . ' ; 

_,,,:. .. \... 

Drilling Area~· _· --. 
Background (pprii): ._I -~ 



[ I L)r etra Tech NUS, Inc. BORING LOG Pagei_ot \ 

PROJECT NAME: NSWC CRANE BORING NUMBER: \(o ':>~Ji) 
PROJECT NUMBER: N9(}60 CTO 0279 DA TE: -""'.'"\.\_/_'1 ...... t""'"o=)----"""'-----
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: \\r\)'i\Ui{oVX~ 
DRILLING RIG: ... 2-o:w ~mt Df:lllLER:~: . !)Av~,_ 

Of.· .. 

.. lbii. 

.•.NO:. 

1 

Sample 
RecoveJY/ 

Sample 
Len9t11· 

uthoiosr 
Chanse. 

{Oepih~) 
or 

s;:.:i 
~ .,.~ 

'· ..... 

·- .; 

·.~.i~:· 

:~· 

•·SAMPLED 

@ ... 

SAMPLED. · \ 

.u 
s 
c 

·~. 

Remarks 

~·. 

··::. · .. 

.. { ·., . . ;.~'. 

.·· ... :. 

..;. 

........ _ . t-------4r---"""r"--@ ...... _ ...... \ ..... o __ o_. __ a;-_________ __,.. ________ +-t---11---t-t 

• When iock coring. enter rock brokeness. 

- Include lilcinitdr rearnng in 6 foot iritervals @.borehole. Increase reading frequency if elevated rep0nse read. 

Remarks:~.·------~---'-----'---'-'-'----~-----'---'--'---

Converted to Well: Yes No -'"""'&-'._... __ 

Drilling Area · 
Background (ppni):I o, u I 



( I t}Tetra Tech NUS. lnC. -BORING LOG Page -1..:. of_\_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

NSWC CRA~E BORING NUMBER: \ b ~?i\ '-\ 
N9060 CTO 0279 DATE: -. """'y--"'ct-"~"'"1>-3-"'::--_:-. __ .,.;._ __ _ 

BOWSER MORNER GEOLOGIST: \Csgf;u.wvt.-<-
DRILLING RIG: Q,?:to SDN±s-- DRILL~,R: Pfr\rc ~! 

MATERIAL:Ql;SCRIPTION 
Sample Lithology u 

Recove.y/ Change s Sample (Depth/Ft.) 
length or c Remarks 

Screened ·S 
lnletval •· 

. (.L· 

. ~· 

I· 

SAMPLED . \lo SS ~ 0 00 J.. 

@ 

SAMPLED . 

. @ . OCl-5 

• When r'ocli. coniig. enter rode br<ikenes5. 

- Include monitor reading in 6 foot intervals @ borehole. locreaS!l.reaa1f19 lrequei:icy if elevated reponse read. 

Remarks: 
.. . Diilling Area ·· · 

-------------~------------
Background _(ppm)"~ 

Converted to Well: Yes No X 
. 2' 

Well l.D. #: 
----------~ 



[ it]TelraTechNUS,lnc_ BORING LOG Page_of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER".· I f9. S (3 5 S--: 
PROJECT NUMBER: N9060 CTO 0279 DATE: ~-3'"="'.c-_,_--::z::-~-= .. :-_-:0-=::~-=----
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: M. G. C 0C lfR.A.-v 

DRILLING RIG: GE qp flo{3 £_ '5 y L--. DRILLER:: ~. A K EfL '::. 

Sample 
Recovery/ 

Sample 
length 

Ulhology 

(~) 
.or 

t 

\,'0 

'-Mft.TgRIAL DESCR!PJ:lQJ':L 

t,.-· - 2..s' 

··SAMPLED. 

@ YO 
SAMPLED· No · s L. 

@ 

u -· 
S-

c 
s 
.; 

Remarks 

·.: .. 

~:.. . •... .;- .. 

' I 
··; .. : .· .. ~ -..... i ,. ..... ·: 

Th K.-l?!V 
. ·-o,; .• , 1------11----.----------~-----....... .....iJ-----'-'--l---f--f--+..,...... 

· • When rod< COr;Og, enter rode brokeness. 
- loclude monitor r~ng in 6 loot intervals @.borehole. Increase reading frequency If elevated reponse read.· 

Remarks: 

. .:.- ••. ~···"··~ · .. • •. ,.. •• . .• ,>-'···' ...... : . ..:- .:; • ..,.-..... 

· Drilling Area 

----'~-~---~~----~---~~----~~~~-
Background (pprn):CQ] 

Converted to Well: Yes Weil 1.0. #: __________ _ 



l • L:jr etra Tech NUS, Inc. BORING LOG Page i_ of_\ _ 

PROJECT NAME: NSWC CRANE. BORING NUMBER: . \b ~~ ~ /ru,;r,02;> 
PROJECT NUMBER: N9060 OTO 0279 DATE:. ---::'-'-d---:-li-1> )=--_,_~ ......... -'"---
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ~~oV\-"C- · 

DRILLING RIG: · '2..o:w So NS&=' · DRILLER: Q"" ~ \. 
·MAl'ERIAl DES~f.UPT!QN 

Sam Deplh Blows/ Sample Ulhology • 

No,• (FL) 6"orRQ Jleeovery/ Change 
Type or (%) Sample (Deplh IF1.) 
'RQD Rtin Length or 

No. Screened . 
" 1nier..ai 

SAMPlED \fO~) 

@ 

. @ O<\\.\o 

• WhOO iodc Coring; eniiif rOck t>WkCOOSs. ·" .. · · · 
•• h1ctude monitor rea<fmg In 6 foot intervals @ borehole. Increase reading frequency if efevaied rep<:>nSe read. ·. 

Remarks: 

.. 

~--'-~~~~~~~~~~~.--~~~~~~~~~~~-

Converted to Well:· Yes No _.._X~­
~ 

Civa-.vl,. ~"'n.'11\L 

~C1'\>L-U.X,.. 

PIMID ReadiAg (ppm 

Remarks 

.. · .. :. 

. . ·.· --· ·., ~. .;. 

Drilling Area 
Background. (ppm): C=:J 



( I L)retra Tech NUS, Inc. BORING LOG Page_of_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: . / (.p '$ /3 · ~ 7 . 
PROJECT NUMBER: N9060 CTO 0279 DATE: . _ _..._=""3~----=~~e .......... =~o::-".·. ·3!-.---. 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: fa .}-? . . OC tJ/?.lf-v 
DRILLING RIG: G E op~ t>Ji ·t;=_ 5 y LT QRIUER: ..3:. I'\ re. F e.... ~ 

Samp Depth Blows/ 
No. (Ft.) 6." ot RQ 
Type. . . • °' ' (%) 

RQO ·Run 
Ho,° 

1 

Sample 
Recoveff/ 

Sample 
Length_ 

• Wlien' rOClc ciillng; ooiei ro& iirokeoess: - ·· · 

. MATtRIAL DESCi;llPTlON. 

SAMPLED· 

@ 

> SAMP:LEO' 

.. @ 

_-Include. monitone.a~!llJ In 6 foot intervals·@ borehole. Increase reading frequency.if erevated reponse read •. 

Remarks: ·., 

Converted to Well: Yes No ·weU l.D.#: 

·Remarks 

l'Cn(J, Fl 1....,. 

0 O(J 0 

Drilling Area 
Background.(ppm):[Q]· 



f I L)retra Tech NUS, Inc. BORING LOG Pagel of_· _\ 

PROJECT NAME: NSWC CRANE BORING NUMBER: . ( lt> ~ f3 '3 f> · . 
PROJECT NUMBER: N9060 CTO 0279 DATE: -~-=:i._=---;.....;;;;;;2~~~.:::.....a.-'""o-"'3-'-. --
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M, ~. L. OC.H-R +~ 
DRILLING RIG: G F- Op r<._() f., F- S '-( ~ DRILLER: · ':fl'. A 1<.~p...:. S 

Depth Blows I 
(R.) 6"orRQ 
or. (%) 

Run 
Ho. 

Sample 
Recoveql 

Sample 
length 

Uthology 
Change. 

(Depth /FL) 
or 

Scree.led 
lnlierVal 

.D 

• When ioclc corlng, enter rOck brokeoess. 

MA TERIAL,DESCRIPTION PRilfto lklading {ppm 1--------u 
.S 

c 
s .. 

p 

SAMPl:;Ef) . I ~ SS ooo 2-

.@ I 0 

@ .ILf .. S-' 

Remarks 

a.oo 

......... _,; .. _, .. ···,_, .. , · .......... •··.· 

: -:·r.: .; ,: ·, 

•• Include monitor reading in 6 foot lnlelvals @ borehole. Increase reading frequency. if elevated repoose read •. 

Remarks: 
· Drilling ·Area · · 

Background (ppm):[J5] 
-'---~---------------~~~~--

Converted to Well: Yes No Well l.D. #: __________ _ 



( I L)T.;,;,. Tech NUS. Inc. BORING LOG Page_\_· of_\_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: { l.Q $ 6, ~ j · 
PROJECT NUMBER: N9060 CTO 0279 DATE: . --'---;:3::;----. -;:2-=--'.;;:<g~-~0=-::. '1.-!-· -. --

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: _}J\ • G. C. oe, ltRAN 
DRIUING RIG: . G Epf:~~P~.t?~~H ~J·f:?RILLER: .·. ;r-.· A ~E·f?-:S 

. .. ·.) 

. :; . 

...... ., 

' .· >-. 

@ . 

. SAMPLED 

.@ 

• wlien rOcit coring, enter rock brokeoess_ 

.. Include· mdnitor reading in 6 foot intervals· @borehole. locreaSe read"uig frequency if elevated. rE!ponSe read. 

Remilrks: · ··. 

Converted to Well: Yes 

. .. ~ .. ' :,-

Remarks 

. :-. 

Drilling Aiea: 
_Background.(ppm):[Q] 



[ I L)rnraTech NUS, Inc. BORINGlOG Page _J_ of _l_ 

PROJECT NAME: NSWC CRANE BORING NUMBER: . { (,e S /S 1.-( 0 
-=-=...,,...,,..,,..-:=="""=""==-~~~-~--~ -~~~~~~--=,-----~~~ 

PROJECTNUMBER: N9060CT00279 DATE: 3 - 2 '8 -03 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: M- C, , ( OC. tt,e_AIV 
DRILLING RIG: G> E oP&t>.6 f£. .S.4WZ:-· D~ILL~R:<. . s~ A ~ E/?.-~ 

· Depth Blows I 
(R.} 6"«RQ 
·oc. (%} 
Run 
No. 

Sample 
Reco'ieryf 

Sample 
Lengtll 

UthOtogy 
aiar.;,.. ' (l>eplli /FL}. 

« 
~ 
lntern'I 

\. 0 

• When iock coring, enter rock brol«loess. 

Converted to Well:· Yes 

SAMPLED / 

SAMPLED-¥ 

@ 

. s 1-L.r 

Remarks 

~1'....,..p, PJLi_ 
·IO~ ·10· 

l :' :_ 

D<l? 

fYl'Dt s 

. ·.?· 

Drilling Area 
Background (ppm):CDJ 

. Welll..D.#: _______ ~---



{ I L)Tetra Tech NUS, Inc. BORING LOG Page_\_ of _l_ 

PROJECT NAME: NSWC CRANE . BORING NUMBER: f (p S 8 4 J 
PROJECT NUMBER: ~N=g-=-oo""'o,.-,c=i;=o......,,...02=7=9--------DATE: ---l'-3....:~--==2===7::-:._-,0~7=----

DRILLING COMPANY: BOWSER MOANER . GEOLOGIST: M . ~ . CO C. fQe A ~ 
DRILLING RIG: G 15. 0 fl!..f)t$t::: .5'1 L...T"'"- DRILLER: V": A tC:...~ ,e > 

Depth Blows I 
(Ft.) 6" or R 
or (%) 

Run 
No. 

Sample Uthology 
Recove.y I . Chilnge 

Sample (Deplh /FL) 
Length or 

~ 
'lilteMI 

• When rock coring, enter rock broketie$s. 

SAMPLED I ~ 5 B L I 0 ~OS" 

@ {O 10 

u 
s 

.c 
s 

SAMPLED / lo '$ [J,. 'i I 0 S" 0 / 

. @ I o ,..; 

Remarks 

I 

'Flt... t-
\ 

fi'\01s r 

•• Include mooitO< rea<fmg in 6 loot inteivals ~ borehole. Increase reaamg frequency if elevated reponse read. · Drilling Area 

Remarks: .. {1~%? BC'T41- $g1;7P·e Cc:!rip t-12 .. 0 L.£v€L Lf'86S.Background(ppm):c=:J 

Converted to Well: Yes No ----



APPENDIX 8.1.2 
.. SWMUt6 

BO.RING LOGS AND MONITORING WELL 
CONSTRUCTION DIAGRAMS 

ROUND2 

,· 



WELL NO.: 16 MW roz 

~ 
BEDROCK 

MONITORING. WELL SHEET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT }i/Slt)c C~A~E LOCATION C ettt;;\£. J:A/ 
.:PROJECT NQ. q.oc.oo BORING /U,Y}'lf..UT07 
·'DATE BEGUN l \-I \-o 1 DATE COMPLETED fl- II.,. o ~ 
.·FIELD GEOLOGIST M, (;,_ coc f,,f~Atv 

· : GROUND ELEVATION ?roo-:10'( DATUM fJAYD 9'8. 

DRILLER T t.0A cs 14 

DRIWNG 
METHOD : Hs.A 
DEVaOPMENT S oRC. ~/ 
MElHOO J~(+,t l:J£.g,, ..... 

,.;w--.....---;- ELEVAnON/HEIGHT OF TOP OF SURFACE CASING: 7(;.a..<IJ' .,'2;({ 

"" OI 

·~· 
~..-.....---+-ELEVATION/HEIGHT TOP OF RISER: ·~ , .. 

II> 

::-.. 

' ~, ' /' ,. ' '-f . '' . 
;f.4--""--f-- I.[). OF SURFACE CASING: '1' ':-f SQ 

; •. ,. .. ,., .. :}·-

""'\ I/. !e 

A----1-- DIAMETER OF HOl.£: __ l£1 ..... J.--L'-=-h;;..._ . .._. ---

. ' 
~nt---1--· RISER PIPE l.D.:..,......,......,._.,.;;~~------

. TYPE OF RISER .PIPE: •. p V L ~$ «.tt.?t!fFt> 

~----""- TIPE OF BACKFILL: fi./5 I Cr 0 pv;2.e:. 
C:,, <:>L.. J;) r., ft ()f Vl"l IJ tflV"i'·~i'r(f 

CH •es 

• • .' ... ;,,.·-.-~ • • ··._' v .. · •. :· • 

ELEVATION/DEPTH TOP OF SEAL: 

::;m;:;;;mrni:t-.. ~.· µ.EVA TI ON/DEPTH TOP OF BEDROCK: 

.• ;· 

~.,--+.....-TYPE. OF SEAL! C E IC. o p !I ~6 .. ·· . 
. Go1..~ MF$1:J / \)l'Y} t3 E N"t'o-.i11· £. 
. . .• C. .N •P!i ... . .. 

----+-- B.E\IATio,tf/DEPltt TOP OF SAND: 

.---+-- B.EVATION/DEPTH TOP OF SCREEN: · 
TYPE OF SCREEN: ' p UC.. s '-~·-rrc:p 
SLOT SIZE x lEN(.;TH: • 0 2..; 0 )( l()' 
I.D. SCREEN: . "2- ' 1 

7t7,5%J.~' 

7'tJ:Sp I~ 

---1- TYPE OF.SAND PACK: CLOBAL M.IS:Ot.~ 
'5Awo 

·. . ~ .~:;: ' ,._ . 

-------+--. DIAMElER Of HOlE IN BEDROCK: . <g? 'Yi Jt v 

cORE/RE:AM: . - -:·:' __ ._...;. ______ ----'---'----
-----r- ElEVATION/DEPlH ·BOTTOM SCREEN: 

ELEVATION/DEPTH BOTTOM OF SAND: 
~....--ELEVATION/DEPTH BOTTOM OF HOl.£: 

BACKFILL MA lERIAL BELOW SAND: N I A 

7'3f:5tu 2 5" 
7 3 ,.O't/ :ZS.S 
73l.l>Y/ 25.S 



Tetra Tech NUS, Inc. BORING LOG Page _L of_}_ 

Crane NSWC BORING No.: · I G MW· I 6 7 9 0 (o 0 DATE: --/:-"1""'"· --l/-:--'-..... 0...,,. .. _3__._,__ __ _ 
PROJECT NAME: 

l;>owS£f<- Mo~NER.. GEOLO~IST: M.G.C oCttflAN . } 
CM t:.. SSD A 'l-V DRILLER: .J": WAL s H' 

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATE.RIAL DESCRIPTION · 
Sample Depth B.lows/. Sampl.i ' Uthology 
No.and (Ft.) &•or RecoYety/ Change 
Type or or RQiL SaRiPi8 (Depth/Ft.) 

ROD Riin (%) Lerigth or 
Np. Screened -

Interval 

I/ t-.oc., oF 

I/ 

I/ .. " 

I/ ':1··>·' 

·I~ 
' ·. . .. 

. .. · .. 

!/ 
.1/ 

-::,.'·· ,:_._ 

. ~-:.· .:· 

. 
. ... 

> 

' .. ,., :, .... ..... ,,., '·· .. 

• When rock coring, enter rock brokeness. 

•• Include m°:'itor readinp in 6 ~ intery;;ils @ bo~; ,lnerease reading freQuency .... ' if elevated reponse read. . 

Remarks. B 7.z. . DD (f/'t ' ID r Q.,j'CJ) '-
;; p (o b!tWtv'1 WQ()(...D. vor $~r Po\cec ve· 

Remarks 

:· .. ·· 

PIDIFID Reading (ppm) 

-~:.:I'·:'\>:·:.·. 

'~j,jj 

~: .. 
, ... {' ... · ~ ·· .. 

. : :~·.: .. 
. . ·• i 

Drilling Area...-_ _, 
Background (ppm):l -

Yes No ----Converted to Well: Well LD. #: .____..l_,l .... a_,_f\_,'\"""'\A.J...__r~o~-i----:-



. viru. NO.: l ~~WT08 
BEDROCK 

MONITORING. WELL SHEET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

F>R9JEcr 4~ N <jw- '- LocA noN swt'\1 v If:> • DRILLER -l(>IV ~P-te~ 
PROJECT NO. ft-OG 0. BORING {f,ryiwTQf? DRIWNG .·· 

'[),Att BEGUN H-J-D3 - ·.DATE COMPLETED 11- '1-03 METHOD Jlo:r-o 5(,)u( ~ 
FIELD GEOLOGIST :Egfv W~ 8AM~!i'.!t_ DEVELOPMENT sue.<.£! . 

,'.GROUND ELEVATION 7£'l.5"7 DATUM NA=VD }1B MElHOO (!>AlLG!/W1"11£ttA 
~: .. ~ . . . . 

i'. .: . ELEvAllON/HEIGHT OF TOP OF SURFACE CASING:7G/J~ ;;l_:, •. \ 

- -:- :. - .. .;. 

. . . . -
. . '·" ~~. ~- ~ 

~..-..--+-"''ELEVATION/HEIGHT TOP Of RISER: 

,, '< 

...,...__--f-··-. J.D. OF-SlJRFACE CASING: L/ ~'-f sq. 
~ .. 

,, 
A.----'- DIAMETER OF HOLE: / / ------------""'"'--"---

~J-( 

-------+--RISER PIPE I.D.: __,_~_. ----=----------­
T'l'PE OF RISER PIPE: Sc..+t. 't,O ev c.. ' 

. .• . K 

"'4----+--. TIPE Of~ BACl(flll: ~\?~t--'t-rt;..., tvRE. 
G;;O-LO C.H;tf'.5 c~o ' ' ' ' 
C"}t;0£..~tCi..,.-cu--s1~ t'.;(lov;-ltf) ·/IV USIJJ~ ~~.vr/8~,1f;.. 

• 1-o ?.S.5" ~i>$. . . . . .. 

ELEVA110N/DEP1H TOP OF SEAL: . .:z.$'-'f.;$,lj;_fi-'~ 
:;rn;:;:;nhTil:t-: ELEVAllON/DEPlH TOP Of BEDROCK: 7·~3.0Jka ~5' 

I 
lil&ll-,......,..+:-:--_ T'l'PE Of SEAL: {) £tJ TON l T1i:. f U fl €., • •·. . 

: (2 OLQ. ·. Qh ( (? C.W'IC-0 

'--'--_i;.._-ELEVAi1oN/OEP1H TOP OF SAND: · >~1·7.~7;(!/lJ 

--~. • ElEVATION/DEPlH TOP OF SCREEN: 0.7't~S'fE3~ 
TYPE: OF SCREEN: Pv c_ 

--=~------------SLOT SIZE x LENGlH: Q. Q?- 2< l D ' 
l.D. SCREEN:---'i:::::.1-'t _________ ......; 

P-----1-'·-. TIPE OF SAND PACK: Q 'f 1. . ).fuv!> . to/~o 
Sq> / tSe 

i-___;,--1-'- .DIAMETER OF HOLE IN BEDROCK: . . 5 '1 ----
CORE/REAM: Co'(l €-. 

~--+-- El.EVAllON/DEPlH BOTTOM SCREEN: -
ELEVAllON/OEPlH BOTIOM OF SAND: 

----- El.EVAllON/DEPlH BOTTOM OF. HOLE: -
BACKFILL MATERIAL Baow SAND: ' f\Jo µc_ 



Tetra Tech NUS, Inc; . 
{· BORING LOG 

PROJECT NAME: 
PROJECT NUMBER: 

. DRILLING COMPANY: 
DRILLING RIG: 

Sample·. Depth . BIOW1'./ 
No. ari~ . (Ft.) 6" or 
Tfp9·~i: . 0r RQD · 

. . . RQD .. . Rian (%) 
··~ No. 

Converted to Well: 

$ample .. 
Recovery/ 
Samp~­
Length 

Crane NSWC BORING No.: 

~Ob~ . DATE: 
oW:a. ffi<>l<-VJ£ft GEOLOGIST: 

V£%A- So~t-C DRILLER: 

MATERIALDESCRIPTION I -· 

Ye5 No ----

Page J_ of _:t · 

I 4rnwT o ·<O·. .,." 
tL--7-03 · . 
F~F'o· W.i?AMSE& 

Rt;; 1-ftlll:f -s· tw ~-: 

l'2. .. 

' - - ----- - ---- .. Drilling Arear---· _
1 

Background (ppm):(g[ I 

\ 



( I L) Tetra Tech NUS, 1.nc. BORING LOG Page a, of 11-
Crane NSWC BORING No.: \/\o 'f\l\\AJT05 

]OtJb DATE: 11-7-03 . · . 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: . ... : ·. . . 
DRILLING RIG: 

Siirtiple Depth Blows I 
No. and ;(ft.) 6" or 

.Type or ::: or. RQD 
RQD 'iRUfi {%) 

. ;. No~' 

./ 
/ 

Sal1!Ple 
Recovery/ 
-Sample 

·. Length 

~ MoitwliAL GEOLOGIST:· ft(fu W~tUt. 
vt,.it~b- So~t.G DRILLER: QfiutJLS CJW\C 

,, 
L... ,"' _.;, 

,_£._$-;. Wf;;Mh"~ 
Oow~O· 

/ ~t_ ',, . ~~g.... ~\.;;.: 
,,_.....,_...,_,.,;+.,,'~~"""'·o-f"/-t-; v~,_,... -.---,.t I . (JI/!.) 

.,:.. . .._ ........... ~~-},.t:-v.,...,· _,..,,. it---... ,_{ --
"' 
// . ' .Lit1M. 1L> 

, .... · - .· 

· i I ! • \· ti,' . .• 
"\.,; .. 

...__, . 

-~ I ,, '• ~LL.I. 
~l--~~--1-~-1--=-~~---~~~~~l--ll-l-~-'--~~_._---4-'-~-+~.......-;t 

• When iUck coring, enter rOcl< brokeness. 

Converted to Well: 

2:{)f-I ~)t· CLfV<E--{ %L'f-SttnJ£, 

No 

: --~- -Drllling Area··-"·­
Backgro'und (ppm):!·· o 



( I L) Tetra Tech NUS, Inc. BORING LOG Page 3 of f.f 

PROJECT NAME: . 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILPNG RIG: 

Samplw Depth Blows/ Sample 

No.;ind (Ft.) &"or Recovery/ 

Type or Or RQD Sample 

RQD Run (%) i.:eriSth. 
No: 

·. 

Crane NSWG BORING No.: ·. /forn LV TD B 
q,O(o_Q DATE: 11-9-02 

·.&OlA . .l~ MC!:>«.rJfi'L GEOLOGIST: Ffl€-O CAI R'A-""--~~n_ 
VE;.(t..'1A··~!>OJ..J l.:-C... ·.DRILLER: . p 6'.-0/Jt~ SIA! I<.. 

Pli>IAD Reading (Wm] 

~logy: 
Change 

(DePtn'ft.) 
or 
~ 

Remarks 

Int~ 

.. ·• 

•When rock coring, en~r rock brokeness. 
· - lncl!!de monitor readinrrin &footintervals @ borehole. lncreliSe reading frequency-if elevated riipoiise read. 

Remarks: 
---~·-·--Drilling.Area .· •• -. ·-· .· .. 
Background (ppm):@= I 

Converted to Well: Yes No.· ----

j 



Page L of __1_ ( 11:;] Tetra Tech NUS, Inc. BORING LOG- -· -. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Depth Blows I 
No. and_ (FL) 6" or 
T)1H! Pr ,,<if ROD 
-- ROD· - Run (%) -

No. 

~ .. 

- Crane NSWC BORING No.: \ ltYV\W iU f6 
_g_Q_flO DATE: -_ --, \:-"'c.:._

7· e~---=o-=3~-------
e>OL05m.. ru-o~WGil. . ~.. GEOLOGIST: ___ F..._« ..... eo ............. W_..._.-• ._R.-.IW\'\.;;..;..-..-$=fi.IL==---
V~ Sn ~ Sc]tJ l G DRILLER: ..) o µ \~6'.r--fUL 

-{},Ort '7 
l<JWV' l 

~--- .. 

: ~ .~. 

Remarks 

l 1. 

• When rock coring, enter roc,k brokeness. 
-. -· . --· .Orilling. k~~:';tf~---
Background (ppm):f7b '· J 

- - - •• Include monitor reading-in 6 foot Intervals·@ borehole. Increase reading-frequericy-if~ted-reponse read. _ . _ 

Remarks: bVRJ.~k! ~-~ ~ 'lb S AaOB b - 'f l . 11-'f...; 0 J 
. v ~~ 

Converted to Well: 
ijfilY}oP'Crf --~ · 

Yes - - -\I No· ------



WELL NO.: I f.aJ.'\ WT09 

........ . BEDROCK m-.. MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK 

~·~·~~ ·~ 
. ~ 

PROjECT . 1ysw ( ( R..AAJE. LOCATION . <RAN£ lM DRILLER 1S'OW$C'B-·M~. :j, .. 

PROJECT NO~ . • .... 9-0(aO. · BORING .. ·. l 0 MW tD:Ci . . :DRIWNG .....• 
. DA TE BEGUN I I - a -o !? DATE COMPLETED II - %2 . MElHOO _; ....... H'-"'s=· A...._'.· ___ _ 
FIELD GEOLOGIST M· G. C.O C.HRflrv .· DEVELQPMENTSuiu.E/ . 

· QROUND ELEVATION 7,0l. ."t,3 DATUM t..J~VD: &8. ·.. .·· . '. MElHOD CkA·H .. e::,R.. ... • 

. ·~ . ' 

----r---t-- aEvATION/HEIGHT OF TOP OF stJRFACE CASING!~~.'t7; 2. / 

.--..-t---+-- ELEVA TIONJHEIGHT TOP. OF RISER: 

-----------------...,.,,...,,...._- ............ · ... · .... ·; . 
. - ·. . 

------ 1.0. OF · SuRFACE--cA5iN6: lt" '{. tt""' s Q._,, ~~·.tc · · 
I .II 

"'-----~ DIAMETER OF HOl.E! 8 / Z:. -----'--""""-----'---

TYPE Of'. BACl.<fI.Ll: .. G e:1c.o p v &-£ 

G 0 L..D . f\1\£_ 0 I Ur'\ c. I± 1p;, 

ELEVATION/OEPlH T()p ·6r SEAL: 

:;i:nrr;m;::r.rt-El.EV A TION/OEPlH TOP OF BEDRoc;i<: 

~...,.-~TYPE OF SEAL: . ,:,g_:;.. c. b .·. · p:" @- E 

·GoLb .t/\€DtuM···c.~sP>'' 

• - :. ~- > 

. . . 
• ••• • •.•••. .:. ~-··· •••.. ,.; ., •••• :".:· <-" 

----1-- OOATION/OEPlH ToP OF SAND: 

. 
i 

·_ t7lftt'1}j··j··>;, 
-~ ·' ---~- ::..: ~---· .. -,~_' ... : ·~ ::· ..... . 

..... ,.., 

----........... ---....·._.. . ELEVATION/DEPlH TOP Of" SCREEN: ·' · ····· . 
TYPE. Of SCREEN: . . . ev C- ' ... . 
SLOT. SIZE x LENGlH: . 0 '2... 0 )( · I 0 1 

I.D •. SCREEN!_,__•_.2..,·· . ..,.;'':_· ...,..· ·-------...,.. ..... · · ... 

---+-- 'TYPE: OF sANo PACK: .· , 13 f:. s ,-; ·· Me o / uM . 
· · .. $ ·rxiv D · "'· .· .. · · 

'---+-- DIAMETER OF HOLE. IN BEDROCK:- :. ·-a .. f-z_ 11 

'CORE/REAM: -----------
. . . 

.--t-- ELEVATION/DEPlH -aorrc>M SCREEN: 
. ELEVA TION/DEPlH BOTTOM OF SAND: 

~.-- El.EVATION/OEPlH BOTTOM OF HOLE: 
BACKFILL MATERIAL eaow SAND: f\J A 

7J7.'f~ .2.S 
737.'t.3!'2.S 
737. '1317..5 

) 



Tetra Tech NUS, Inc, e·ORINGLO-G Page _I_ of _L 

PROJECT NAME: 
PROJECT NUMBER: 
ORILLING COMPANY: 
DRILLING RIG: 

Sample. Depth 

No.~ .. (Ft.) 

T=o~'.~f~~ 
.. No. 

Sample 
Recovery/ 
- Sample -

Length 

-

CraneNSWC _ BORING No.: I (o f,l\ VV T0.9 
9 C>~Q DATE: I I - S - 0 3 _ 

B D w .5 £3 f2. - /if\QRl\J~ R.. GEOLOGIST: ---=M=-·-G~·-:c:---__ o __ c--.....11 ... ~....;A...;.;' Al....;-:;.___ 
c Mt s:-so· AIV >, DRILLER: ~ (.,.../AL-$ H 

Utholi>gy 
Change' 

(Depth/Ft.) 
or 
~ 
Interval 

- -. _MATERIAL DESCRIPTION PIDIFID Reading (ppm) 
~="""'"' 

~-~-;_•_'--~_:_•-.. ·-~-~·,_:_·_•,-_:_'._'.'I'~----.-.•_.,,_. __ :_··-~.:·_:,_,_·_.:_.,•.-_'·_) ·_~.'. :S ~~i'.'.! :~f~i ~ Rema~ '"_t.~_;_-.--~-•. :_._·-~-~-=:---~_[:,_:_ ':•.•.~_-; __ : __ ~_~_:_._._: ··.:_:_:,_._·_:c~_:.·_·_·_·-·-:·· . 

'r· . , >"',·.. ''1l· .. ~:Iii~~1!! ~ r;'.r ~. ·.~ , 
C>t----_+-_--.----~-----t-------t--------t---T-------------------t---t-----~-------p;-.... ...... .,_ ......... 

i/ et:!. -r-ops o 1L - - o -v 
-

1

/ 15R.. -c LA 'I .,._ $1t-T 
,'· / ----

1/ 

1

/ ~- /3R.. '$HAL-~ ~r:nte.Oc,~ 
-------~,~-.-~.--_?t---- ~-_-7__,..:-+' __ ~_~:~.--,.....,....: __ ""-"'~--""""'-'=~~---~-= __ ==1J-i-,-+--~--,-----l--+---l---l--I 

-' --r"~---r--~/_-. """".-~------t 
/ 

15 

''/ 
.: ..... -·:·:~:,.,_: / 

I/ 
___ I/ 

~ -. 

' 

·. ~ -
.... ~·· ... -t--.......,.~~"--t--------------....,-t~------t---+:--t-....,-t---11 

·· .. ·. 

--~--· ·:.··; .. 

•.•"" ·' /' :';· -. :----. 
. 

':-:; ... _, 
.;· ..•. ., .. ,. •..... ·. 

~ . . . .. ;: 

--

-_ -·---. 

! / //) 2-S"' :-. 
'4S"'---...i.;,;..._...i.::;.~.....i.----.....a-------'-------._-...i.__i-:.;-........:;-.;--. ____ ...... .-_ .... -- ____________ _,,__...-...i.__ ..... ~ 

• When rock coring, enter~ brok9i1ess. --, _ ' ·- ,,, --
•*-tnclude monitor reading in 6-foot inte!Vals @ borehole.· Increase-reading frequency if ejeyated repense read,· ·---- --·-- - · -· -

Remarks: 'HSI\ ... , ·Lf fy 10. a Yzoo . -~o. r---o . . -_ •. -_ 
I 

Drilling Area~--------. 
Background (ppm):! D I -

converted to· well: Yes> - ····:(. 

Well 1.0. #:_-_l_lo_M___,_W.;:;......;;f._o"'--"9---~ 



.~--

WELL NO.: I le MW Tl o 
BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT C. P..ANE LOCATION C ~A NC. · J/V 

PROJECT NO. ~ o ;r . BORING I (,, M\A.J T ID 
DAlE BEGUN / / / oC . DATE COMPLETED U -9 -oy 
FIELD ·GEOLOGIST . . C c:>c t-1 /Q-A 1U . · . . · 

DRILLER . .:f. WA L S 1-4 

DRILLING ·H A. . 
MElHOO S __ __, ___ _ 

. GROUND ELEVATION 7'2\. 93 . DATUM NAVD BB . 
DEVELOPMENT BA lL'-~/· 
'MElHOD Sutt(;. tr{Pu~e . 

...J Zi . -------;- ELEVATIONfHEIGHT OF TOP OF SURFACE CASING:J(.'f.Y§' 2~5' 

.......-..-.----+--ELEVATION/HEIGHT TOP OF RISER: 

. ,, ,, . ' 

.14----+- I.D. OF SURFACE CASING: ~ .-t- 11 . S di'' ·.£~GL 

,,___-+-- DIAMETER OF .. HOLE: . g /2,;. 'I. ----=-.-.....---------
. ~ ,, 

~~~;;....+--RISER PIPE I~D.: ............,,.._· ...... ~--· _________ ;...__ .. 
. TYPE OF RISER PIPE: . pv '= , ~ c... H Yd · 

~--- TYPE of' BACKFILL: . C c T <.,O . p VR, E.. .. · 
G. OL p Br= IV To 11.1 ire: c.. tf 1 p:. ; 

,/ ~-

' 1'tfi it 3· 
.. . . 

ELEVATION/DEPlH TOP OF SEAL: ' 
- .: .... _.. ·--·- :. ···-···. + .• . -- . 

. ' ·753/tl B.s' 
.;._<',:-"''~·__,.,, .. _,,.,.~. --~:. 

~-J--TYPE OF SEAL: C €. re. o pwu~- CioL. o : 
($ e,_'N"IO t,f\jjt C t'\ 1p $ . . .., ·.·· 

----...- ELEVATIONfDEPlH TOP. OF SAND: · ...• 7'1Pt.'f31 { t 

---+-- ELEVATION/DEPlH TOP OF SCREEN:' 7'i i·'i~l /'f'. 
l)'PE OF SCREEN: .. .. pvt- Si...OQ:EO 
SLOT SIZE x LENGlH: I 0 2.. 0 x . I 0 # : .. 

1.0. SCREEN: · 2; " . 

----...~ ·TYPt OF· SAND PACK:· . G L. o·a Ai.. · Mi!b1UW) 
·SANO 

. . . I/ 
----DIAMETER oF flOLE IN BEDROCK:· 9. F;i. ,, 

. CORE/REAM: , . . , ,., · .. 

·.~--r- ELEVATION/DEPlH BOTtoM SCREEN: 
ELEVATION/DEPlH BOTTOM OF SAND: 

.--t- ELEVATION/DEPlH BOTTOM OF.HOLE:. 
BACKFILL MATERIAL BB.OW SANO: 

__,,IV-A-:----

\ 
) 



[ IL) Tetra Tech NUS, Inc .. BORING LOG · Page -. _I of _J_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

· ~mple Depth Blows I 
No. and (FL) 6" or 

T~t~r · R0

.:, ~~f 
,.. :-:-..:~·-.:.···No. 

.-.-

"/ 

v 
··1/ 

·Sample 
Recovery/ 

Sample 
Length 

· .. I~,-·· 
·I/ 

.. :.:,.~\··I/ 
.1/ 

Crane NSWC BORING No~: I \.o MVJ T 1 O 9 0 CoO DATE: _..........,. ""'=1 ..... 1-~9~-_,o'-'.?~~---

C Q w s eR.., MO P.-tv~fi. GEOLOGIST: ~---/1"""'.I\::::· .·._. G=. "---'. ·..;;:C=-o:="· . ....::t::..·.:....1-:LIA-~· ::...:A:..:.."',;__ 

C Mr=- .SSQ .. AT\J DRILLER: ..::r. IAJ AL SH 

· ... 
;; 

MATERIAL DESCRIPTION 

... 

. -·, 
. _::. 

. 

Scf;... LOG 

/(oMWTI I· FD /2-

. ' 

. ,-o z.s-

Remarks 

.-·, .. : 

- .< 
··.· :: 

·( 

· .. · ._ 

PIDIFID Reading (ppm) 

:_=.:··· ... ·.,. -

;flt~~ 
'.·~;: :/:... ;::'/: ;·: . 

.. 
. 

• When. rock coring, enter rock brokeness. . _ . 

•• Include monitor reading in 6 foot interv~ls @ borehole •. Increase reading frequericy if elevated reponse read. Drilling Area 
Backg~ound (ppm):J..--D-.1 · Remarks: 

Converted. to Well: Yes No ---'-- Well LO. #: _ _;f__,,,,..Cq'"-'/i~l\-W_T...:..· ~'...;;;o"---__ _ 



Tetra :rech NUS, Inc. 

BEDROCK 
MONITORING WELL SHEET 

WELL·· INSTALLED IN BEDROCK 

PROJECT C¢ftl..Jtk LOCATION $WMV \ ~ 
PROJECT NO.· · qo<ae> BORING l ~ V'-iWT l \ 
DATE BEGUN (l-:8-0-:} DATE COMPLETED lt-tl-03 
FIELD GEOLOGIST fup:g W ~~5£<L. 
GROUND ELEVATION 76.3.~3 DATUM, f\/1-tV,D 0~ 

. . 

,-.------r- ELEVATION/HEIGHT OF TOP OF SURFACE CASiNG:7~itf~•J.H 

-..-+----+---·ELEVATION/HEIGHT TOP OF RISER: 

·-=----1-- lYPE OF SURFACE SEAL: CQ/Jc.Rtz:LE_ 
~.....----r--1 'i ' ~ Lj t '6 rp£c , . . . 

'< '< 
/A-'lt---+-- I.D. OF SU.RFACE CASING: "f . ~Cf· 5Q 

. 'c 
.n----+-- DIAMETER . OF HOLE: . l I 

------------~ 

~..st---,.-+-- RISER PIPE I.D.: ;)_t< 
lYPE OF RISER P-IP~E:-· -=s,.....,Ct=-:1-~ '-t.....--o~"""e-v-i=-c_-. · .. -

., 

-----+-- ELEVATION/DEPlH TOP OF SAND: bB<11318J 

--1~.._;__--+-'-'UEVAT!ON/DEPlH TOP OF SCREENi •. G71 .. 2..?/118G . 
lYPE OF SCREEN: _..e_v~c__~· -----
SLOT SIZE x LENGlH: c? .... 0-:t ~( 0 1 

I.D. SCREEN: _ _.2;"-"'-"'------------

~tif LJ$E,CK:QTI; £'*12 lDfoo 

---- DIAMETER OF HOLE IN BEDROCK: S-9' ---------
CoRE/REAM: _C.0==-........ zL ...... E.=--------

.---r- ELEVATioN/DEPlH BOTTOM SCREEN: b'1'Z23t ?£ 
ElEVATION/DEPlH BOTTOM OF SAND: ~~%.2}/ q9 

_.--,...-- ELEVATION/DEPlH BOTTOM OF Hout: ''i,':l.)/ qg 
BACKFILL MATERIAL saow SAND: "'° f..,/£_ 



Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
.DRILLING COMPANY: 
DRILLING RIG: 

Sample ''0..pth Blows' Sample 
No.and. .(FL) 6"or Recovery/ 
Type(,;! '!..or ROD Sample 

ROD Run (%) . l.engtli 
. No. 

Uthology 
Change 

' (Depth/FL) 

°' 
Scn>ened 
lriterval' 

BORING LOG 

. MATERIAL DESCRlf>TJbN. .~ .· .··. 

Rernarks 

't'i vif,(l~ c:6R€ 
>PL.. 

~: .. .· 

"• ,_,_,: 
;, 

--Dr:illing4).rea .. - - · _ 
__, 

·.Well l.D. #: 1€.Mw ., 



( IL) T elm Tech NUS, Inc. e·oRING LOG Page :Lot&_ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Qepth Blows I 
No. and. (Ft.) 6" or 

. Type or' or RQD 
RQD Run (%) 

No. 

' J 
lll3.. . 

/. 

\.I 

.·;:·. 

Sample 
Recovery/ 

S;1mple' 
Length 

Crane NSWC BORINGNo.: /6!WTI I .· 
~ · DATE: ---1~.J--~-Q_~3,=--.. :_..._: "--.. ----'--. -~ 
eowsf'ft: ~ GE0LoG1sT: FA£wiPJ-M:sJUL 
V~A 501vtc DRILL,ER: - .. --51:--o-JJ"'"'"-":K~F-":'.""'t_f_·etL_,· ........ .;....;..,,z'--__.. 

· MATERIALOESCRIPTION 

~ · .-•. ,,.:·~.~:··':.-__ ::·~.~-,•: .. ~ .... _:· .• ~'_~ .. ·_.~.,·:'·,·.•·_,',::._'·:·-;~ .. o.e_ ... -.:.:.:..~.·A·'.~ ... '.:·QS····_":·:··-:·.·.'.~_.-.ness~ •. '._·~·.'···;·;. 1 :····.·c:_,o;l;o:·~r; y.'_.:

1: ... :.;.·.: ... •·:···'·.'a{te·.l.-.-~-·na!.~.t.;_:: """'~;~~~;~~}~~~=;~i~t{t"""-~ ·~ . = y,::::~ ... • ;(';_:&~:~~1~~¥~ ~ 
Remarks 

' ' 

.. +· 

• When rock coring, enter rock brokeness. 

· · ·•• 1nc1ude monitor rt!iadi/ij·in'& fooHntervats @ borehole. Increase- reading frciiuenoY.Jl-elevated reporise read ·. · - - · - . - . - '-- "· Drilling Area _;_ .. · 
.·Remarks: ·s. ThflTCO w .. £t.:.(._lk&~°.?.'~· ~ .... '-'~o.'C/'· I.so .. C.· .. ASJPb~·· .. · .... ·.Bac .. kg.rou .. nd·(ppm):C::::: I 

<'..o::n.-~ot1t.-!:Iµ(, ~~~CAAMJ<-J.J""'lJ-O;f,($.:!».2.'B~S .·. > .... ·.' ' -
<S-~~~ g~,µ \?UL ~~::::n i!-c:Ji:i '" ..... . ... - . . . -

Converted to Well: ., Yes .. ,/ No Well l.D. #:...Jfu6~ftlf..:..·:....w..:.....T\-..!:.:\.1...·------



( Ii:) Tetra Tech NUS, Inc. BORING.LOG Page ·3> of _!±__ 

PROJECT NAME: 
PROJECT NUMBER: 

. DRILLINGCOMPANY:. 
DRILLING .RIG: 

Sample Depth 
No.and (FL) 

. Type or 
RQD 

or 
Run 
tfo. 

Blows/ 
&•or 
ROD 
('lG) 

Crane NSWC BORING No.: \fef\'\WT \ \ 
...i..:-7'-~'"-'::::-:t_.._~-~--~ 

<],0'9 0 DATE: LI- 0,.., 03. · 
f2x2t.>i>£1L (l?,0<4tl?(L. GEOLOGIST: F-ic&.-.o W R~ 
V~-~\c_ DRILLER: Jc,.; trz.1f~· 

MATERIAL DESCRIPTION 

. Remarks 

·.-.·:. 
:~.:· . 

·. 

~ .. · 

· • When rock coring, enter rock brokeness. 
.Orilllng Area ·. •• Include m0nitof. reiiding in 6 foot inteJVals @ borehole. lnc'rease ·reading frequency if elevated reponse read. 

·Remarks: 711#rl?Y {Z.Mf0. Pl D t>.[oT. U2&:0 II"" f l-0°3:?. Background .(ppm): 1-.. -------1 

v·. Converted to Well: Yes No ---- Well l.D. #: (<;, l'"1A.ur J) 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page .!:t_ of ~ 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Crane NSWC BORING No.: ( t, MWT I j ·. 
9 o~o DATE: . I {- !l-6~ . 

8.oWSfil ~oQµJVQ... GEOLOGIST: ffW U f~&th~fu 
V £ (l.~ . So /JI C DRILLER: s ~o /\.! \;i,;=. 1 ffill._:_. · 

MATERIAL .DESCRIPTION PID/FlD Read!~ (ppm) 

Sample Depth Blows/ Sample Uthology 
No.and· {FL) 6" or Recovery/ Change 
Type or or RQD Sample (Depth/FL) 

RQD Run (%) 'Len9th or Remarks 
No. Screened 

Interval 

1 

i,\00 / ...... _. 

Drilling Area....---. 
Background (ppm):I -

Converted to Well: Yes ,/ Well 1.D. #: {C. f11c& n:td :'= .. 



Tetra T8ch . NUS, klc. 

BEDROCK 
MOMTORING. WELL SHEET 

WELL INSTAl..LED .. IN BEDROCK 

WELL NO.: I ~M WT/Z. 

PROJECT. C f!-A.IVE LOCATION C !l-ANC- I/\.) . DRILLER J.: LA.JAL<:.·~. 
PROJECT NO. <;i- O <.o o BORING I Lt> MW r 12 DRIWNG 
DA 1E: BEGUN" II -=- (.)"~ ': DATE coMeLETED 11- 7 .. ·o > ME1HOD H s A 
FIELD GEOLOGIST t1. G._ COC.\-\R~·r-..J : : : : : : : DEVELOPMENT e.+Jt...£.g/ 
GROUND ELEVATION 7S.3 . .:l3 DATUM NAVO es .. : METHOD Mc.P(fU~.e 

,., ~ : . 

. . : · .. :_~. 

....... __ __.. .......... -t--· ELEVATION/HEIGHT Or TOP OF SURFACE CASING:7S).9'12-3 

,....;.;........--------+--'ELEVATION/HEIGHT TOP .OF RISER: 

. ·TYPE OF SURFACE· SEAL: COW C..(lfJ'fE..· ··. 

. I JJ 

~-+-- DIAMETER OF. HOLE: _ _,;8~...1-L...::2=--· ... _· ~--~ 

2. 
I I 

~"7t-,.;__-t-- RI~ ~IPE J.Q.: _____ .=..........,,..... _ __..;..__..;..;.;..__ 
TYPE OF RISER PIPE: p v l. . 5 c.. 1-tt:Q t(L..t:=. L/ D 

.. 

----i-- ~.E .. OF ~"~FILL: c ET (, Q : 'P \JP-E '.'. · .. 
(20t.;.;? · '.MED i L> M C 1+1p~x 

~·;·.· . . 

aEvATioN/DEPlH TOP OF SEAL: : .'. -z;:~lF~; 
~-+--TYP~ OF<·~ C:. s: t'Lc:> pv~.r::: GO.CC t 

~ISOt~!V) C..I~ IP$ 

~--'--1-- ELEVATION/DEPlH TOP OF SAND: 

~iii!l!l---4-- ELEVATioN/DEPlH TOP OF SCREEN: 
'JYP,E OF SCREEN: .pvc : '$ L0T1"£.0 

SLOT SIZE x LENGlH: : . 0 2- Q )( : I 0 I 

73t:t~2.} l IL{:•: 

73. 7. 2.l I ,_ 
. • .. ~/ .iu. 

I.D. SCREEN: 2., I ----=;.____..;.. _________ ~ 

:TYPE Ofz· SAND PACK: Q'fe SA-tJD 
/0 _'.?>O · 

ID.' 'J z· I/ ----+-- DIAMElER OF HOl£ ·IN BEDRocK: CJ I~ 
~:;....£..,;=---

·CORE /REAM: 
--------'------~--'-

~-r-· ELEVATION/DEPlH BOTTOM SCREEN: 72 ].23t 2'=> · 
ELEVATIQN/DEPlH BOTTOM OF SAND: 7J'fa, 7Jzz·(ps' 

.--r-- ElEVATION/DEPlH BOTTOM OF HOLE: 72.'-. 1} /2b.-S 
BACKFILL MATERIAL BELOW SAND: _ _._N~A_,___ 



( IL] Tetra Tech NUS, Inc: BORING LOG Page _/_ of 2-

PROJECT NAME: Crane NSWC BORING No.: / .V:> M 'N rt Z. 9 Of.£;, 0 DATE: -~,-r1----=7=t-_...oo...-r6-3--.____ . -,,,_ PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Saniple Depth :e1ows/ S;>inple 
No.and _{Fl.) &"_or Recovery/ 
Type or .Oi RQD Sample, 

RQD. Ruii (%) Length 
No. 

V7 {,4/,, 

~- f.7_/ 

% 1~7/ 

$$':_·I~ .4l· 
\o /- ·R , 

~.~I 
.·:, -~··: f4 v. ,. '6 

~ ,, 

~' ~":J/: 

So/ I ~ ,4 

-~ .·1>/ 

-· ~I -~S/ 

rs \".l- -.·.· / • s-:/. 
•When rock coring, enter rock brokeness. 

. ($ DVVf>C.f?_.- MDP--N£R- GEOLOGIST: --=""=--· ..,,,.&::;...· ,_, ...... <~·...:O:;...C.:::::. . ..1..H-.w~....;;;·:..:....A!..:."-'.=..· _ 

CM£- SSD DRILLER: S. Wf\ L-.S. ·H 
MATERIAL DESCRIPTION 

Lithology 
Change 

(~ptli/FL) 
; or 

Scieened. 
Interval 

'' . l';. ··.-':,,: .i 'fl""'-
IWY -s~A~-

f.>~ 
;._Rt*', SHA1 ~. 

''°~- ~HAL.£ ~'f 

. DI'. 
oREY 5*4-U.: 

~- ' S...,_4-t...~ 

o~ 
Se-lA-t.F v...a 

IV!'=-
GI!~ S Hitt...~ 

t;>\(. 
(ap£y S \-tAt-£" 

· .. : 

.·._,_ ·: 

.. ·.~ 

Remarks 

. '~ 

~L.- \/ F LA-l't~ 'l-t 
& TM . P<!>S".1-~ 

'·.::-.- :•'· ' 

w~A-~i:P 

'-"'r 
. V.f'. LAM.) "V qr-y 
·:) ' cs, 11l-E-A: ~ ... 

v ,_ L-A-n~ w t.. l 
. G R.e'f s~~AI(... .. 

.s.S ,::pS 

·i .7 .7 .7 

• (~ • (p • ltJ J,_ 

... ."*·Include moriitor·reading·in &foot inteivals·@ borehole, lncreaseraadm11frequency if elevated reponse re~d. - · 

Remarks: 
. ... - ----· Drilling Area ..... _ .. =-.., 

Background (ppm): (I I 

.Converted to Well: Yes ·well 1.D. #: I '° fA. \Al T I 2. 



[ I L] Tetra Tech NUS, Inc. BORING LOG Page 'l... of --2..._ 

PROJECT NAME: 
, PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RrG: 

Sample Depth Blows I 
No. aild drt.> 6" or' 
Type or . or RQD 

RQ[) Run (%) 
•No. 

/ 

/ 
/ 

;
·_!• •... ·/ ... ~ ... 1/· 

/ 

Crane l'Jswc BORING No.: t (p MW T t & q 0 (p Q DATE: --....... 1~1-----=1::"--~0_..3_· .:.....::::..-__ 

g 0 w S. C.l'L- M 0 P-f\J6-R- GEOLOGIST: !f•.t\.G. C... oc. HR,A"-1 
C "1\E. SSO · DRILLER: -.:f';:;::· :::-."":"W ....... ·"'-:(\-, ........ L.--=.S ..... H.._· '""'! .. ..:..:=:..;i..;..;:; __ 

. MATERIAL DESCRIPTION . Pl~/AD Reading {ppm) 

Remarks 

...'- . 

s .S'.'. . . s ~ 

~ . ' .. 

:_.-;·.• ·• 

-.:·;·, 

.· ... / 
-----F---?t-----t·-···. 

I/ 

• When rock coring, enter i-ock brokeness. · . • 

:· .. 

~ ·-· ~ .. ,. 
·, 

••·include monitor reading in 6 foot intervals @ borehole. lncrease·reading·freq11ef!C}' if;tll~ted reponse read-. · 

Remarks: I\ U G vttfl,/) ...,_~ 12...C,; $? . . · . . 
..... -··-c ------ . DrjJlingP,rea .... , ---, 

Background (ppm):I rs-

. Converted to Well: '•l/ No . ---- We!U.D. #: I b MWT I 2.. 



~ 
Tetra Tech NUS, Inc. 

BEDROCK 
MONITO~NG ... WELL SHEET 

WELL INSTALLED IN BEDROCK 

WELL NO.: I Vi MW T 13 

PROJECT A/ wsc_ CP-4-~£ LOCATION c.. A.A 1\)£ .IN .· DRIUER (SOwc:;.c:4'" : : 
'PROJECT NO •. · : 9-ow 0 : BORING.·-. : l lQ N\W.Tl3 DRIWNG /W\ 0RJJ£f:?_ 

DAlE BEGUN \ I - I I - 0 :7 · DAlE COMPLETED ·. \ \ - l l -D:;; . MElHOO ..... H._..__S.._~_· ·------
FIELD GEOLOGIST t_I\ · C. (_DC. H f2--f:\ IV · · . D~OPMENtf3A:-1i.~~/ 

. GROUND ~:1£VATION75z. ''- DATUM f..JlrVD 88 MElHOD -S~rt(,F. ..... . 
_; : 

2ii 

··~ . 

. . , .. ·' ~-. 

---r---t-·-:-·_•· ELEVATIONfttEIGHT OF .TOP OF SORFACE CASING7JS°f.r¥ z .. :\ 
' ... .-

.....-..-.---+-ELEVATION/HEIGHT TOP OF RISER: · 1'5'1.5712.v 

1-'r.1:~:;:~~-TWE OF SURFACE SEAL: C.0/\JClf.ETe.-
-.. 

n. . . ''·":.· .. ·.-' • .. --- 'DIAMETER OF HOLE: o t ·~ -------------------..,-
'I t t 

~""4----1--RISER PIPE I.D.: _·..,..d....-· -----------
TYPE Of RI~ PIPE:_. -+-p....,V-._4~-----

: : 
. . ·•. -~ ;;,o.,:·~ · ... • ·: 

C .E-. IC..:C> pt./fe-~> . 
M E:. 0 t V.M . ' H 't @I . . 

-S 
~--- TYPE Of BACKFIU: 

.. (? C)°t,..,.;p 
·., .. ·. 

ELEVATION/DEPTH TOP OF SEAL: ·.-l75f;&;z_1·· 3·'.i 
'iIIETimrnr:t-ELEVATION/DEPTH TOP OF BEDROCK: - 7'ffl~,-'t. l br 
~--t-~·~ OF ~ . c. e~i-c.. o ~--~8E: ... ·.· .. n··"'"•'··-

. (p OL D tv\ e p t IJ fl-1 C H- tj?> ' . 
'·: 

---1-- ELEVA TI ON/DEPTH TOP OF SAND: 

. ' ·,, 

---i-- ELEVATION/DEPTH TOP OF SCREEN':... . .. 7't"f;·'~ 8 
TYPE OF. SCREEN: . \:) \} c_ $ L O'l:T1; 0 . . .. . 
SLOT SIZE x LENGTH: • • C? '2.. 0 )< . I 0 ' · 

tD; SCREEN: __ "2.=--'-' --------

--"'-+-- TYPE -OF' SAND PACK: . (;:> L 0 !b A L 
(V"\ €:,()I V·M : s ~ tvt'l .. : 

----DIAMETER OF.HOLE IN BEDROCK:.• 'rJYi. 11 
• 

. '· coRE/REAM: --"----------------'---
.----r- aEvAilON/DEPiH BOTTOM sCREEN: · 

ELEVATION/DEPTH BOTTOM OF SAND: 
~..,..._ ELEVA TI ON/DEPTH BOTTOM OF HOLE: 

BACKFILL MA lERIAL BB.OW SAND: (\..) A 



Tetra Tech NUS, Inc. BORING·LOG Page_· _l of_\ 

Crane NSWC BORING No.: .______,/._(t>~M~W---::r"-·. _,_1;_3.c..;_. __ _ 
9 QJai,;,") DATE: I~ -t ~ -0..,, ·· .. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: . 

sariiple 
No.8"d 
Typeilt 
·ROo.: 

Depth Blews I 
(FL) 6~ or' 
or 

Run 
No: 

ROD 
(%) 

I/, 
v 

··.· ... ··.:3_/1 .. :.; 

S ~- 2,rY'< 
~-; / 

v 
·-/···· 

IV 
I/ 
I/ 

...,_ ____ _,1/~---:----'t- '·'i 

/ 

v 

• When rock coring, enter rock brokeness. 

u a1.,.\YS r;:fi> /\/\ Df4 Nt {'?.,. GEOLOGIST: ---::--"-;-"-:-'-.... r """'""''--';<.."":;:-=o=.l:lc'"-lt....!'l..:....F-2.~A~,.._,;::.:_ 
.c M c · .s·so DRILLER: -s. \U I\ ~~ ~ · · 

. MATER.JAL DESCRIPTION 

.· .. ·.··' 

·· .. ·: 

• .•.. ': . 

Remarks·· 

. " 

.\)"""' p. 

~ID/FID·l'leadlng (ppm 

. ;. -~ ":< :: .... 

J'til~ 

l.S /.SIS l.S . 

' :> 

:C.R-~1.,tl> ,_,..,..,..o 
:~1t..1"S r~ Cl Br.., · 

"i" 

"V.F-. ,_...,..,5 ,f:)IJ-'f "s J.e.r.;..i\ #!!.£.t:J ..i~ors: 

.. '.~; .. ~ 

·'·· .. · 
·.·· 

i..-·"· 

:: .' 

i' 
1 
i 

•• Include monitor reading in 6 foot intervals. @ boreh91e. Increase reading frequency if elevated reponse read., Drilling Area · 
Remarks: · 1 · · · · . · ·. ··· · · Background (ppm): I /. S- I 

...... tvs.mv~t:...vr t:)ewfJ, f4uL.c.;;;·rver 5tfl-ft.-! _/.!it1£:1<- vp 

Converted to Well: Well 1.D. #: _ ___._l_,l.u.a ..... f'v'_W.%,¥-·...Lr~' """3---Yes No 
--~-



..J 

. ~· 

~ 
Tetra Tech NUS, lnC. 

BEDROCK 
MONITORING .WELL StEET 

WELL .. INSTALLED IN BEDROCK 

PROJECT· NW SC C f!..A.Nf: LOCATION ·CR-f\rv £, :r:.tJ DRIUER T°. WALSH f 
PROJECT NO. · 9t><o0 BORING /(,p; f!'\WT !'7 · · DRIWNG ·· 
DATE BEGUN 11-7.:.03 DATE COMPLETED I\- 7-03 M~oo ___ H_S_A---'. ___ _ 
FIELD GEOLOGIST M. G. (. 0 c H '2.A N ~T€ "6..,00-fJ~: I I -z 7~0~ DEVELOPMENT 
GROUND f:kE'{~TioN~:zc,i-t..C\ .· DATUM t\/AVO· .. $•$ .·... . . M,E'JHOO &A . 

. ·~. ··'. .·. 

---r---"'"1'"- ELEVATION/HEIGHT OF TOP Of SURFACE CASING: :-- I 

FL us H- MOU/•./'f -~ A 'c0;....,\..~ .. c)""«a.~· 
r--..-t,----+- ELEVATION/HEIGHT TOP Of RISER: -. I 

I · It 

n---t-- OIAMElER OF HOLE: ...,.......--.;;e---.....b .... z....,,____,""""------"--
'. ·~ ... ,, 

. ....,c..c.41----1-__ .RISER PIPE I~D.: 2 · · ·· 
··TYPE OF RISER PIPE: PVC . $ c H t?O\tLiS 

. 4-D ..... ·~ R-ef"loJ.e.p .. l li.·2..'.;7.:Cb1•' : ... · . 

:.44-'~--1--. TYPE OF BA_CKFILL: . . c. e: re.. Q . . . p v&E: .. 
GOLD . MEOlun C.f-! rps.:. . 

: ~' . ---------------........ . '··: ... :_. 

ELEvATION)'DEPTH TOP Of SEAL:. 
. ' 

mirnlIIii'irt-ELEVATION/DEPlH TOP Of BEDROCK: 

'flll"l-"-'-"-'+-=-TYPE dF SEAL: · c e TC. o e \.) R.:.c:: o o LP 
. t-'\.t:::: o \.v.1._r\ c. '=' , e a 

----1-..-:ELEVATION/DEPlH TOP OF SAND: 

----- ELEVATION/DEPlH TOP OF SCREEN: . · • .I f S' 
TYPE OF .SCREEN: ·P\J L .- R..e.l"l-OIJ-6.'0 11-2 7-0~ 
SLOT SIZE x LENGlH: • O 2. o . · x I o ' 

· I.D. SCREEN: -Z. ' ' ---=------------------
---f-- TYPE OF SAND PACK: C:> C. S r · · M CS: 0 I u l"I · 

'SA..J.o . . , . . '} . 

-----· DIAMETER OF HOLE IN BEDROCK: .. B; i'z. . 
CORE/REAM: 

-----'------"-----,----~ 

----t--· EtEvATION/DEPlH BOTTOM SCREEN: 
ELEVATION/DEPlH BOTTOM OF SAND: 

--~ ELEVA TION/DEPlH BOTTOM OF HOLE: 
BACKFILL MATERIAL BROW SAND: ----NA: 

12..'ir 

I ?-fl 



[ It) Tetra Tech NUS, Inc. BORING-'LOG .. -- Page _/_ of __}_ 

PROJECT NAME: 
~ROJECT NUMBER: 
JRILLING COMPANY: 
DRILLING RIG: 

Sample_ Depth •Blows/. 
No. and _ (FL), . 6" ~ 

_Type.«. ·or __ " f!QD 
RQD : Run - (%) 

No_-

S·I 

Sample 
itecovery1· 

Sample-­
Length 

Crane NSWC BORING No.: / z lo M w TI'-/ 
!}_ e> Co o DATE: I I - 7 - o 3 

-& 0 w s EI? -NloaN~ - GEOLOGIST: _ __./\_I\...__ . .;:m<a::....'....;:'(.:...=.O-=(..~~~R.~4:cAI:::___ 
C '/\I\ £ .S-So A fV , . DRILLER: · J:· tvAL5 If . 

PIDlflD Reading (ppm) 

Remarks 

&.·H.ALE 

( ... 

. tlo•.S:-

_-:~.:'~.-~,,.--.· . '·;; 

.. · ... -· '•':-

No 
A.'8 tt-/J f) O-IV----F.;-_ .0--o-v- ,,.,. i'J -D ) ' - -



~- .. 

·:··.,: 

-~ : 

....I 

WELL No.: / re fYIWT 1 ~ 
BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK 

Tetra Tech NUS, Inc. 

PROJECT C{Z.,Nv'l:..- usu>(_; LOCATION SWM \) 1 "· DRIUER 00f.J \::f-1 Fiut-
ORILUNG . ;. . 
METHoO. ~oll) SbJ0Tc 

~ROJECT .NO. jo<DO BORING. 1'2mwTI> •. 
DATE BEGUN u-1-03 DATE COMPLETED II- <t-:-o3 
FIELD GEOLOGIST f~~O W. f?~~ 
GR,OUND ELEVATION,757.73 DATUM NAVp,g~ 

.DEVELOPMENT 'f?-1-tt '--.~/·. 
MElHOO (,.\.,~· .. · 

~· ~--.---1-- ELEVATION/HEIGHT OF;TOP OF SURFACE CASING"J51.77/ !?I l 

.--.-t-------i-· ELEVA TI ON/HEIGHT ToP OF RISER: 

' ' i ' ,, <( 

...,...._ _ __.._ I.D. OF SURFACE CASING: ·t.;··· ~i't '3~ 

• : e( 

-"--......;_-f-- DIAMETER OF HOLE: // .· 
~-----,------'"......;_ 

i •. ; · •. 

f( ·. 

·--...-......... ----RISER PIPE- Lo.:'-~. · · . . ,. . _,, . ···. ·· 
. TYPE OF RISER PIPE: SLM • '1..Q . P \I ~ .. .: ; 

. . ·' •·· .. ·· ·1 ·:·. ~ ~· ~ ~ • • 

.,.? >-)~"'" . 
. ·: '5"" ;_~:; 

---- T'r'PE OE BAb~nLL:f@1µ-rovrre ):>,i~~s:;.> · ·.·· 
Go1.-o u. c rt l(3) er~. <0~· tsoL.A-f~,,,/ 

":· __ .. / 

Cl!t5 If,/~ 1µ5~ V~ICUvlA- c~~tl}~- ,. ;. ' ;,,, ; 
(,,(lovT iO 3 g,5-.t ~&5 · · . •. . .· •. ..' \I 

........,,,....·Lttt·· ···~· :::~:~; : ~· .• ;.: '~'.~i-
~-~TYf>E.OF''SEAL:v~l.Jl11Z. Puel<t e,;,oL.o~· · · · ·:· ·· · -~ 

CHf~j ~ ·· .. ; .. ·· .... · 

----~·· ELEVATION/DEPlH ToP OF SAND:•' 

~~--= ............. ~· 'ElEVATION/DEPlH TOP OF SCREEN: · 
TYPE OF ,SCREEN: eve.. ~ 1,0 
SLOT SIZE. x LENGlH: Q.01.; 'f= L.0 1 

·. 

I~D. SCREEN: . 'J_•t. . 
----'"~-,___,___,___,___,__~ 

E.i!P---+-'-: TYPE OF ·SAND PACK: QTt' SktVO · -[p J-;o 
· Sb:P:./ -ise . 

l.;7...:-1-----+- DIAMETER OF HOLE.IN BEDROCK: ··. 'it,t' ____;;;:.;.........;~......;~ : "'--'-' 

·· cORE~EAM: ·· Co R..~ · 

-,h· -

.----t- ELEVATION/DEPTH BOTIOM SCREEN: . 'Ci'-13..t JI 
ELEVATION/DEPlH BOTIOM OF SAND: · b;G£ 7J/ 9.,.1.: 

--...--- ELEVATION/DEPlH BOTIOM OF HOLE: ~$'. 7,$ / <{~ 
BACKFILL MATERIAL BELOW SAND: fvo~"(V 



( 1.t} Tetra Tech NUS, Inc. ·-BORING LOG Page _L of !i_· 

Crane NSWC BORING No.: f £'e hlW\ 15= 
'fo Ca 0 DATE: -:f~l,__-~1:-_-:::0:::-:;}:::-· _ ...... · -""---------
fkow~ · tyi oii~jj GEOLOGIST: -fi~g-:F-~O_\_A 1_ ...... B .... l\m ....... __ ... .;;..;. lt:.('L.;;.;· '-=----

PROJECT NAME: 
PROJECT NUMBER: 

. DRILLING COMPANY: 
DRILLING RIG: 

Sample oeptri Blows i 
No. and (Ft.) · 6" or 
Type Or;:· or , ROD 

._.,. Rap :·' Run (%) 
No. l 

\) 

I/ 
I/ 

'6~.' .. 
. 

Sample 
Recovery/ 

Sample 
Length 

\(tYl.S~ sopt..c.., DRILLER: p f;.IJ ~\ 2 St 1'1~5 

lithology 
,,_·Ch;i~ge 

. (~ih!Ft.) 

" :c_oi' . 
Screened 

• :- 'lntei'val 

Remarks 

• When rock coring, enter rock brokeness. . 

t:- .. 

· · H.lncludemcinitor-reading in 6 foot intervak;·@ t?orehola Increase reading frequ~eveted repanse·reed· . - -- --·- ·---- -- ·· · . DffUihi]:.Area. 
Remarks: jtJ~VJ)-l..1...;£0 G" C.kSti.I(. "'fO· i8.5( ·t3~.S v n0<- ,g" ~~'-- PtPE- Bac~gro.und (ppin):I.--.: _..j-. . --....... j 

.,...ft.'' 0 . ... . •, .. . · .. ": ... ... .. . . . '" . . . •. · .. 

Converted to Well: Yes . z No 

/ 



Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: .. ·· .. ·. 

Sampl& Depth Blows/ Sample 

No.- and (Ft.) 6"or Recovery/ 
Type or or ROD Saniple 

RQD Run (%) L!ln9th 
No. 

_____ · ;,jj tL: 

:·· 

Converted to Well: 

Crane NSWC 

€>0!&) r.ru<. l'\I\ 0 ct~ 
V€1l5A-- "cpp1'llC-

Pag-e :l- of _:t_ 

BORING No.: \ {g ~WT l t;°" 
DATE: ~~~\--,-_-0-3.........,.._ ---............___ ---- --., 
~EOLOGIST: -":!F::-"""""a-="°...;..;;.....-w .... ·;..;;.:_,19t-=.....;;...""-..;;:S=fi:.::;..Ul-..:..=---
DRILLER: Oewwts >1JJcs 

PID/FID Reading (ppm) 

-· - ';_.-Q-~:-,;_ :'; 

c Remarks <~ 1f l'~ 
;::.;-:... -- --~ ,,_,-__ .,_- : . 

s 

/O 

0 

2-. ·_ 



[ IL) Tetra Tech NUS, Inc. BORIN.G LOG Page 3 of i 
Crane NSWC BORING No.: l (p Mt.VT 15" 

'JOGO DATE: I t- 9 -0~ 
C>ou~o/(L Q'\ qctM;.{L G~OLOGIST: -:E::-K.._E".._:O___.-:-l<~J""·. ";:. ~:-. --u""":-----
\/€'.-(t_ "i>A.·. ~\ <:- DRILLER: · ~o u \::PtFEJI;.... ,, . ' 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

MATl;RIALPESC81PTION PIDIRO'lleadlng(ppm) · 
Sample Depth Blows/ Sample LIU\Ology 

No.and (FL) 5• or Recovery/ Change 
Type or or ROD Sample . (Dept,hfFL) 

RQD : Run (%) Length or 
No. 'Screened 

Interval 

.·>~_>J< '·"•• .: ·• •·.•, '·., •• ·• • • ' >· >',(•' >A)..! .. ~-..-~-;~ 

~ ~ro· ;~~~r~;:;,;;~i~,) l R•ma~• ;, j ti 

• When rOci('COfing, enter rock bri>keness •... 

•• Include monitor reading in 6 foot inteivals @ borehole. Increase rea~ing frequency if elevated reponse read. 
Remarks:. 

-...:..--'----------~~------'---------~ 

Drilling.Area 
Background (ppm): I.--~--. 

Converted to Well: Yes z No ---- Well i.D. #: I Ce MW TI'S. 



[ I t) Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 

Sample Depth 

No.and (Ft.) 
TYJ>e.,; or 

ROD Run 
.·No. 

.. ' 

Blows/ 
6" or 
RQD 
(%) 

I/ 
I/ 
I/ 
I/ 

.. ·· 

Sample 
Recovery/ 

Sample 
Lel'iiitt> 

• When rock coring, enter rock brokeness. 

Lithology 
Change 

. (Depth/Ft.) 
·. Of' 

Screened 
Interval 

BORIN.G LOG 

MATERIAL DESCRIPTION . ·PID/FID Readi~ (ppm) 

. :-' .-·-· 

Remarks 

. ·:.~ .. '···· 

I· 

· . 

. • 

** Include monHOr ~ding in 6 foot inteivals @ borehole. Increase reading frequency if elevated repoose read. Drilling Area __ _, 
Background (ppm):I· - · I Remarks: 

Converted to Well: ··Yes No ---- Well l.D. #: \ G)f)')(Afrl~ 



~ 
BEDROCK 

MONITORING WELL SHEET 
WELL ··INSTALLED IN BEDROCK 

WELL NO.: /(o Mt.vi/fa 

Tetra Tech NUS, Inc. 

PROJECT (,, fl--Af\J£... LOCATION (_ R AAJ c. ltV 
PROJECT NO •.. · <} O(eQ BOR~NG .. I(~ Mw1 I (p 
DATE BEGUN j l- 9 -03 DATE COMPLETED 11-q-03 
FlELD GEOLOGIST M ~ G . CO( ljti A v 
GROUND ELEVATION';:lle't. CJB DATUM NAVO es 

DRILLER · (3~ IV 56L -
DRIWNG f\./\ o P-t<> ~ 
METHOD · H $ $ / A- jl::L 

DEID.OPMENT (31\· t t.~ 
MElHOO luWJ'"'&l• . 

..J z ... ~--.r----i-- ELEVATION/HEIGHT Of TOP OF SURFACE CASING: AJA-/ NA. ..... '·. 

• 1 

., 
. ·.: 

FL. v ~ ~ MOIJ IJT 

....-..--t---t--,, .... ELEVATION/HEIGHT TOP Of RISER: 

' . ,, 
..,..._ ___ I.D. Of SURFACE CASING: t "2.. 01 A- WELL:..Cov~ 

(/ 

--.----· RISER PIPE I.D.:-==.,--·...;;2..=:----------
.. T'r'PE OF RISER PIPE:...,..--jp_v_.c_. ___ _,__ 

~,.....,......,,,,,,,.,_,, TIPE .OFqBACKFILL: q.P vfLc ~ol,../) 
M <=" D 14.1,.... p, £ tvrotv t rr=.. c ·* 1 p5 

: .. .. -· . . ... I 

ELEVATION/DEPlH TOP OF SEAc 7'f. Cf BI "°3 

'i!IIITTIIETil:t-.-_ .~ATI~/f:>Ef>"J}-f T<>r .. OF BEDRC>g<: . . ·7~·7.¥f&l7 / 
TIP~:P~ fe"Z--~N ::;;~H 1p~ ·, ;:_,~: . 

-----... ELEVATION/DEPlH TOP_ OF SAND: 

---+- ELEVATioN/DEPlH TOP Of SCR~: . . 73·9.?_8/ifo 
. TYPE OF'SCREEN: '(? tJ C.. ~.rLOTT"F-tl . 
SLOT SIZE x l.ENGlH: • 02. 0 Kl O ' .. 
1.D. SCREEN: 2_ l ·NC. Hr; S . 

---r-. TYPE OF SAND PACK: ' c.; LOOfl. (.... ME1§1 vm ... . . - --~Af\JD .. -· 

,,. 
---+-- PIAMETER or ttQLE IN BEORO® ........ _ .... Y ___ __.._ 

CORE/REAM=.-----------
,. -·· 

___..-t"- ELEVATION/DEPlH BOTTOM SCREEN: 728/f0 [3a(p 
_ELEVA TION/DEPlH BOTTOM OF SAND: I "!> Co 

-.-- ELEVATION/DEPlH BOTTOM OF HOLE: ]).Y.Cf 8 I 4 (!) 
BACKFILL MATERIAL eaow SAND: w. ~ F- GQL....O 

'=($ C II) TOA) 1 'tl--.; CH 1'fh . 



( IL] Tetra Tech NUS, Inc. BORING LOG Page _J_ of -2-

Crane NSWC BORING No.: f fo. M W I I b 
g 0 fdl_ . DATE: ----:://-_--;::;9_-.---;:o::'-::3~· -=--· --

PROJECT NAME: 
PROJECT NUMBER: 
DRJLUNG COMPANY: 
DRILLING RIG: 

Sample Depth Blows/ Sample 

~.and (i=t.) 6" or Recovery/ 
·Type or or · RQD Sample 

RQD Run (%) Length 
No. 

v 
IV 
IV 
IV 

!V 
to/ ... 

. 

IV 

. __ ,..._ 

... ·/ 
IV~.ol 

S.JJ 

10.0 / .... ·.··' 

(1 ot,isd- fY1 oJe..NeR., GEOLOGIST: M· G. co<- N~ 
c... Mc. 5 so A ,-v DRILLER: ---..~s=--....;:VJ=....;..A-=-=-L=s:-=-H..;..:.;..;....:..;_~-

MATERiAL DESCRIPTION 
Uthology 
Change 

(Depth/Fl) 
or 

Screened 
Interval 

1:.:--::--: ·. ·. 

. ·. '· ,;. -·· 

(j C-.;L.~11'~;-/oM To. 

·.'. 
· .. '.:... :.:-. 

., .... 

'5. oFr 1~I 
.. "' . ·. , . 

:-:·:.=· 

. :.: 

Remarks 

p~r. or:n~"-.­
(\.·!>P J..J-11-1 _-r '? 

PIDlFID Reading (ppm) 

. . . . . . . .:- . 
. . 

.. :::. .. _·f;.i. ...... .• 

;~lJJ 
: ..... --~_/: ·~~ ~ 

• When rock coring, enter rock brokeness, · . · , 

•· Include monitor reamng in s toot inteMllS ·@ooretiOle. Increase reading frequency if elevated repon5e react . · . · Drilling Area.· .... ~---. 
Remarks: . ??~1z. 0 B 't 1+ I D 4 SA !l= IS !: A; R..: <:aq.c Background (ppm): I 6! n ,...._· tNYJ... J "HOLE "fLte..~ £3[ bs: A-~,,.e/11... , •-4-~ · 

ConvertedtoWell: .. Yes V' No · W~ll l.D.#:--'----i/'--"''2'"'"'/l...;...l\.;....W...,.__,_r_1;....;b::;......... __ _ 



( It) . Tetra Tech NUS.Inc. BORING LOG Page..201 2 

PROJECT NAME: Crane NSWC BORING No.: r / (p M vJ .TI~ 
.=>ROJECT NUMBER: 4 O(p 0 DATE: -----;-l \r":"-:<\1'"""'.·0=-=2---=-----
DRILLING COMPANY: 13 owsf P..:. - Mo R.t.!CI<..._ . GEOLOGIST: _ __._M-:-. =l,,,.;;.......;c..;;...;cx.;;;.=.:,1-1.;!....· ~----
DRILLING RIG: Cf'.'\ E. !>SQ . DRILLER: 

Saritple ~ Blows./. Sample 
·No.and (Ft.) &•or Reeovery/ 

. Type qr or RQD Saniple 
ROD Run (%) Length 

No. 

I/· 
I/ 

1!%' 10.0 
tc: .- ; 

! ./ c...g. /. 

. ' 3.~/ ~ S.bf 
[$:q.>-. ys,o 

I/ 

• When rock coring, enter rock' brOkeness. 

Uthology 
·:Change 

(De,pthlft.) 
or 

$creened 
Interval 

Remarks 

"Fe s~u .. 1£-0 o;J 

r-~ .... (...~ 

:-:._.,; 

_, ., .. . 
' ... -.. 

' q,~1\1..<Y ;)Cl~~~--· 

··. /'.<:\•'. ~'rl•5'St.~f;';-~ 

·,. ·:. 

: ·:.: __ 

.· .· 

. PlDIFID Readlng (ppm) 

.·,f1;:: .•. :_: .• _i i' l 
_· .... : ·.: .. ·· ···:· 

-:·· 

O-ooa 

(!JOOD 

· · · · -•~-Include monitor reading .in &foot ioteivals @ borehole. Increase teading frequency if~ted-repense read,-- · - ·· ----- .. , -·· --Drilling Area - - . 
qemarks: _________________________ ......_ _____ , Background (ppm): ,~-0-.... 

Converted to Well: Yes 'No ---- Well LO.#~ < I VJ MW r1b _ 



Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL Sl-EET 

WELL INSTALLED IN BEDROCK 

WELL NO.: lh MWTI 7 

DRILLER .fJ 0(J.J~Ef'.~ . ) 

DRIWNG /v\ Of'A.J c R,. 
PROJECT . L RA N:E. · LOCATION C p_ r.rv c I .y 
PROJECT NO. ' <j.o (o 0 . BORING . I to M w T I -, 
DA TE BEGUN rJ - 9 ..;o 2 . . DA TE COMPLETED It-. B - CYJ METHOD t\ S /lt 
FIELD. GEOLOGIST M:G .. c oc. 1-1 RA,.,/ . 
GROUND ELEVATION 76f+ .. 7'. DATUM KIA.VD .se DEVELOPMENT a~ l '-~/. 

MElHOD 'U ft 6J!. · . . .. ·· 

...-------+-ELEVATION/HEIGHT OF TOP OF SURFACE CASING:7,4$~ k J 

...---,.-+---+- ELEVA1ION/HEIGHT TOP OF RISER: 

. . . ,, . /f . ' 

....,._---4--. I.D. OF SURFACE CASING: fi t< fif · $ ~ ~!1i t C 

. ...., , , 
~M----+--RISER PIPE I.D~:=~--~=---...;._ __ _ 

· TYPE OF .BISER PIP~: p v r . s c. 11 e o u t..-i.: 

•'" ... - -· . 
'·• 

~---.-+-- TYPE OF BACKFILL; . c. e I L- 0 p u~ 8 
G, b ( D CJ e. p Iv CJ e IE. kC.. e I> 

ELEVATION/DEPTH TOP OF SEAL: 7"(,t:·7'f·{ · 3 < 
'ilI!rntlli'Mrl--ELEV~UoN/DEPTH TOP OF 8EORock: 7)j, m/~q:f" r 

. . .. ~ . ·:·· fr,~:--:~~~~~1:~ .... f 
~-+--TYPE OF SEAi...: . . C. E. Tl.. o p 1J ·R.£ 0 o L D 

·"M e-o 1vM pc(...l.e-r$ · · 

---+--ELEVATION/DEPTH TOP OF SAND: 7>2.7'i.t 1. 2 : . 

i----+- ELEVATION/DEPTH TOP OF SCREEN:: 7SP~1'f-t IL( . 
TYPE OF SCREEN: p V L "::>LO .. ~O 
SLOT SIZE x LENGTH: . c '2... O 1C t o ' 
I.D. SCREEN: 2 , I 

!i----1-- TYPE OF SAND PAcK: G L o BA<-- Y'1 eo ;u"" 
SP.IVO . ... 

i----+- DIAMETER OF HOLE IN SEDROCK: '(:). fz.. 11 

CORE/REAM! ·-------------
---+- ELEVATION/DEPTH ·SOltoM SCREEN: ]WJ. ~ Z."' 

ElEvAlION/DEPTH BOTTOM OF SAND: 7f0.Tf I Z'1 
--~ B.EVATION/DEPTH BOTTOM OF HOLE: 7'f0, 7t:f / 2 '1 

BACKFILL MATERIAL eaow SAND:_-__ _ 



[ IL) Tetra Tech NUS, Ince BORING LOG Page_J_ot I 

PROJECT NAME: Crane NSWC BORING No.: I (p MW r 17 
PROJE:CT NUMBER: Cj OCaQ -. . DATE: _.LI'""' 9 - 0"3 

g Q \/JS f6 MoP.,1\£/Z GEOLOGIST: M. c,. Coe f..(~AN DRILLING COMPANY: 
DRILLING RIG: c ·. M E_ . ss-~o . . . DRILLER: -----s-----. "-t..<J......;A~L::::...$..;..Jf.,;J--· __;,_~. --

Sainple 
NQ.and 

Deptti 
(FL) 

·Lithology 
-~,Change 

Type or or 

Blows/ 
6".or 
ROD 

Sample 
Recove,.Yi 

Sample 

Le~ 
(°"'j>IM'l:) 

,. 

ROD · Run 
No. 

0 

.. (%) __ ·or . 

'Screened 
·. Interval · 

Si ;t[o I. zl 

>< / ,fn/ ,,. 

u . )4f' 2.J? u /y/ ;;'; 

(,, Yz 2 .. 0 

Ys- rq/ 
~ % z.o .. $.0 .. 

18 * f."!> 

• When rock coring. enter rock brokeness. 

MATERIAL DESCRIPTION ,.,..,..,..,.....,..,,.,.,.,..,..i 

·:~· .. :,:·· ... ~-,_~-.. -:·.' ... eo,·.· __ : ___ :····· .• ~ •. -·.·-~·.·:··:_,~.::·····'·_·_11S1_.-.-.~:'_-__ ·_,•_.::_~-'.~_or··_,_.·_~_-.a· __ :_-~.:r ___ ,·.c1ne:,~ •• :~ .• •_,_,···itYf··:··,•_:,_ .. s:·:_~s~_l.·_·"·:_··o'.:-,.o:?_,_r·;~_'. ~'..':_·_:_._;:· .•. ·_ .•. :,·~-•.~_;_~~-·_£._'.:: ... '..~::r_ .. _-e-_.·,;_:_'n':···· ... :,.:.. ;~!'if~;~ ·~ 
PID/FID Reading (ppm) 

f·--·~·:,, "; ,,,I,:::~ii;1~1fff~ • 
Remarks 

.<··· , -. 

·-- .. "· . :· 

SILT. 

.: Pl'-'-1 f./tt""P. 
.. :;!'\. ~~ &m'Jr_.,..flAJC:.JC-

' 11'\1 _SPOO~. G.R.€1 
; Ao Tl-c.. I AH"~ 

,;._:··. · .. 

flE()-C.I!.. S'j. F~"i4 

~"' 8.17'1 

1.00~Swi<"t;" 

0 0 0 ('\ 

0 ~.CJIC.: 

(!:)Ooo· 

0000 

.0 0 0 {"'\, 

~~- ;;, I (p ,0 

·- 81.IH~ $J"Rll'!l\ic:'S ., 
1 

'"' S P1 -. . , , 

· --~ k;; /.J't't.-Y. r:-e ~,,..,.., "/!! . 't H . CJ 

0 Oe>D 

·· •• :Include monitor reading in 6 foot intervals @ botehole. Increase-reading frequency-if-elevated-reponse-read·· . - Drilling Area.---..... 
9emarks: Background (ppm): .... I _ _. 

p10 
Well LD,.#: l- (q.KJ WT) 7 Yes NO ----Converted to Well: 



Tetra Tech NUS, Inc. 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

WUL NO.: I fc[l'\W \ ft:'J 

PROJECT NSWC C{U?rJVE LOCATION .$WVVt\) \Co DRILLER ~ OE. f\'lcLL.o v C 
PROJECT N'O. . BORING ltDMl.Vr·18 · DRIWNG . . . 

METHOD ~()70-SD'N'l '-. DATE BEGUN l""'.'"tco~D'1 DATE COMPLETED· l-18-01 ~--·· - .. 

FIELD GEOLOGIST r(t,f?-Q Lu Rf\M.<:>~ 
GROUND ELEVATION 7G>'t.<=ttl\. DATUM NAl/O 6 $ 

. DEvELOPMENT (Sh· l t.. E'-'/ . . 
METHOD Wlff&(tl.!P. • · ·. . ·. · . 

.....---.-----+- ELEVATION/HB6HTOF TOP OF SUR~ACE CASING: N~)MA 
F-LU SK ~· T. COM Pt.-<£T1 c0 

.--..-----r-- ELEVA TI ON/HEIGHT TOP OF RISER: 

-···· 

~---+- JJJ... OF SU. RFACE: CASING: _C,_"_· _. _. ___ ........._ __ ...... 
~SO'L-.... '(lo;J C.W$h.JC., '~ lt~~ BGs'): 

' ., ,: ,, 
11---1-- DIAMElER OF HOLE: I I 

.......,...----,,.-----~-

~"'74-----+-- RISER PIPE I.D.: J. It . . . ' 
TYPE OF RISER PIPE: fV (...; 5(.;;(.St '-L·P : · ·· · · · · . · · 

h4---'"-,--+..;;;;.·· · TIRE OF 'BACKFILL:'"BWTPirt n:;:· 'Ck~;c p,; \ · •.. 
Uf7Vtt.€,;;..G,O L-04 G.J;.L. . · '· · · · 

·· .ISo~bv·· ~1~4· G~~ .pW.-/~~-~suiiiilf1 
· ·. .<. : · . · · · · · . · · :·' -..,.< ' · · ' . :2. r 

' ELEVA. noN/OEPlH TOP' OF SEAL: ' . . ': ·. · .......... -~ .. · .. :t1fl. /.<. ~ 
'ilI!IT'i!lliTI[t-'-. ELEVATION/OEPlH ToP. OF BEDROCK: . : ·. }fC,;7fJ._ .8.; . 
;;;:::+.-·,..,,,,,TYPE OF: ~EAL: Bfi:l\/'fl>V\'JR ·:,• C\-tt~.5· .... ;, .. ' '·.: 

Pvt.€.- c..oLD_ G~L. · .. . ...... 

----+-- ELEVATION/DEPTI-f TOP OF SAND: 

--i!!!!!J---+- ELEVA TION/OEPlH TOP OF SCREEN: . 
TYPE' OF SCREEN: ·f VC- 5<-(-1, b/ 0 
SLOT SIZE x LENGlH: 0.0 2 0 ¥- { 0 

·.· ~70.711'li 

. 1.0. ScREEN: . ' 't ' -"=-------------
1' #-+---4- TYPE OF SAND PACK: Gl.o CM-L ~ sl.s1--() 

.... 1"1 Ei' 'lo/to V'>'IW/Gc.rt5t... 5~ . . · · 

---..- DIAMElER OF HOLE IN BEDROCK: 5 11 

,, . . ----
cORE/REAM: --------------

.-----r-· ELEVA110N/OEP1H BOTIOM SCREEN: 
. ELEVA1ION/OEP1H BOTIOM 'OF SAND: 

----r-- ELEvATION/OEPlH BOTIOM OF HOLE: 
BACKFILL MA lERIAL BELOW SAND: 1J o "-'£. 

(i;G,O, 7~/ (0 
· G5cr. 7V . 1 os­
<051. 7'1 I tot:7 



( IL] Tetra Tech NUS, Inc. BORING LOG Page _/_of 3_ -

PROJECT NAME: 
>AOJECT NUMBER: 

Crane NSWC BORING No.: \ · (.e YV1 LA) y I 8 
qo,o DATE: -':-1-""-7/&~-~o~~~""-~~.~-. 

DRILLING COMPANY: 
DRILLING RIG: 

Sample 
No.and 
"{ype or 

RQD 

' 

Depth 
(Ft.) 

. oi' 
··Run 

No. 

Blows/ 
6" ot 

RQD 
{%) 

v 
./ 

. I/ 
. ,...,·1h 

'y} ·. c;r·ry 

Sample 
Recovery/ 

Sample. 

Length. 

•When rock coring, .enter rock brokeness. 

BoW!;t(l_ V"t()flvr.tt.__ GEOLOGIST: .. e<iw w R~5pP .. 
yF-~A--SokJ\(_ 'DRILLER: .Jof2_ (Vtc_Ll..QuD 

MATERIAL DESCRIPTION PID/Fio Reading (ppm 

lithology 
.Chatl!J<! 

(6';;pth/A.) 
.. . or 

Screened 
lnlervai 

..... :., .~-: :_ . 

1.:~_,- ... ~- :· :. : ·~<··: ~ t>:.:.~-:·.:·'· .. /-_:~:~~~----.~ :~·_:·:· · ... _:=.: ::. u 

~~~ii'.•~·~·. ') t:';;_·····.·fit,·.'a-t00'e~-.-n;~.:.·a··.1,~_~ .. -c:_·.:.'.;:· .. :.'.;.·.:~.~.:.~.:.·_~s,::·:···.~ .•. "'":~ .• _···:·.·.:_ ... :··_ .... ,_'·: ... -.-:-.~.·:.,•.· ....... ·.:··::··.:·.·.' .• ·' ...• ··· .•. ··.·.··.•·.··.,·.··:··,:··.:··········.·· ·'·.·.:·•· .. _'. ~· ~~' '.'= '; s 

Remarks 

. ·~:; ;'.~ :. '.:: 

llif 
" ':>~· .. :;_. ,, :' 

·.··· ·:: ......... 

o 
. 

v. 'f. 

.. 

-- . . ~· 
-·, .. - -

. : 

. 'Ir·· 
. ..... ~: ·': __ .~ 

..--:.... l 

.·:-··_·· 

-~-:: , 
. If 

. · .... -
,'" 



Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: 

.:/./ 

Crane NSW<C BORING No.: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Cf~O . .- DATE: 
f?()t(I =} ,M.o(t.!J!v({ I - ' GEOLOGIST: 
. V~(t?J\1 -Sovt <-- r DRILLER: 

_MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology 
No.and (Ft.) &"or Recovery/ Change 
Type or or RQD Sample (Dep!M'l.) 

·ROD Run (%) Length Of· 

No. Screened 
Interval 

[(; S' 

... ..II I ... 

Page J. of 3 · 

\ & V\'lw T It> 
1- 16>=-Q'j } 
F~FP w (?~~€4t. . ~· 

<l {) £_ "(Y\ c CA.av 'O . 

PIDIFID Re3ding (ppm 

Remarks 

. '/ ·. . . ~ - •' (. . ~. . .. > 
1/ · - - Sorr / ~k\( ~.:z:tfk".~ c.;.,.~'f~~ lf,f "- .. __ . , ,CJ. ~-. 

' V -'-- '---" ·"': · Y, fi f-~t v1;;.f1oin · ~ · j 
t--+--r-_....-f'/"--. ...-v--:0..-----1 -. -:::: -'- ----.~---t~ ........ ----.......,_..._ ____ ....._-"+--+-+-----.'-----=--~·--·-....~ ..... •-+··-"'1..-.-.+--"'"I·~; . . 

~l~: ~~~~:~~~-·~~·~~~-·~~:~~f~~------~--~~~i~---~~~~~·~:~~+-~~;~L~ .• -~~~~! 
... , I ......,-'.,-./ ~-···.-= :.·~'.· ~~-- .l/.fJ_,..: 

~.......,....,-r-,--f--t--:::+-------1-·-·~~i-----'---ti=--+--'-=.;;...;-;-..-;._...;--'-.;.._-;......;.""'4-''T-=--1-------'-'~··--~··*·~·~~·+·"'""-f.;.._-+--t•i 

V - -=-. ! '• (.,\ '(: 1
' . 

..,_-+--+---F-/-t-l/-71~---t---~-·-··-··-.i-------t.;.._-+'--,.,;...;....,~·-··--'-...;..,....;......;...;__+-'".-.+----'=-'---'-'-....:...t~-~··~-.......... ---+.~,l:'I~~ •. 

._ __ /'-1--,,..,,.__--I --=-- ·. · sorr -b:~ · . rvtv·o ~;iV.Vi: ~ ,. .. I· c 

s.-s /~ . -... - " 6~~ .•. ' .. · ... ~/" --=--~---~~.-----t--t--t-,----t-----------+-+-+----''~'·~·...;.;._~-------'-"'---+'"'"-+-......... ' 

.,.......,....,... ... 1......,"--j/· i-v~---.. - .. - i------'"1-... ....... ._._....,.,...__._ ..... ..._ __ _..,+-+--..;.;;.......,......,.;;.;;.; ................ --.·"-...... -......... ..,. .. ;,....;_ .. +i·~··, ........ . 
f/ • . •• ,'f ;<. 

v 
/ ---

. / s.Q_/ -----
~· l / .,.. . ~P.J . ___,,__ 

\'V _;:;--
I/ 

•When rock coring, enter rock brokeness. 

.. I I 

·~·lncludemonitor·readi09.in 6·foot-intervals @ borehole. Increase reailiri,q frequ~if EileVii.ted reponse read.- . 

Remarks: PH o TI:> LO&. : -ff !i'i 'i _ Lf 0 - 70 .· . . •. . · 
5' ._., 'i ·. Jo - I 0£ 

. ........ ·,_, .. , ... ,.,;..· ... · ... 

I 

-- ·' .· -.01'.itling·.Area, , .. - ·- -
.• Ba~_kground (ppm):[~ :J 

, .... :;-·· .... ...... . 

Yes ,z No ---- WelM.D. #: . I~ '(JtWl IB Converted to Well: 

i 



( 11:) Tetra Tech NUS, Inc. BORING LOG Page 3 of 3 -
0 ROJECT NAME: 

ROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Samf)le Depth 
No.and (Ft.) 
Typeor or 

RQD Run 
No. 

qo 
I 

/\. 

Blows/ Sample 
6" or Recovery/ 
RQO Sample 
(%) Length 

/ 1<>~ 
./. ~{O 

, v 
/. 

I/ 
I/ 

Crane NSWC BORING No.: \ CeY\-tAA.rr I & 
9 Ol&O DATE: ~t""'"=~-~::::::::_ --~-e::H7~....__..___""'_-...... -,,--

t) OW~'M--/M-orl. µfi{l_ GEOLOGIST: --.----~ .......... ~~-~-;l!,....,,..-:;;...;.__:J~-,......;._. __ 

v fi'.,(l «;,t>.-~7otf\.C.- DRILLER: ..\ DI-£ f'\t~LL(}IJo 
MATERIAL DESCRIPTION 

Lithology 
Change 

(Depth/FL) 
or Remarks 

Screened 
Interval 

~~'rt> ~ \,L>'f'( . 
.. ~ .... :....,. --~ . ..----..--11----t------------+-+-------'---l---f---f-+--I 
~-·~ · ,r . SiirlJf>S'JUIJlZ_ VVL.-5 

t' ~ J -.,f t---t---11----t----t---------+-+----------f---f-+--I 

...._-. ~ ~-~~·. i----=-\~-r----t-----r-U_fl_t.._~_-1-1-1--------+-Z-~1...-1-+-0---t-t>-1 
/: ·:~ ~o 
; ~- .. i--JL=.:.=~,_..-t---..-+....:----..---'--+-1-+---.,.--,--'----l--+-4-+-,-1 

.. -- -, .. 

"'--
'1" 

0 0 

() 0 

. • When rock coring, enter rock brokeness. 

.. ·lnclude-monitor·reading in 6-foot-inteivals @ borehole. Increase reading frequency-if elevated reponse read. 

"!marks: 
-Drilling.Area. . 

Background (ppm):l~ ---. 

Converted to Well: Yes No Well l.D. #: -k(,f\i\MI r \ fb -

J 

"'--



·. ( I l) Tetra Tech NUS, Inc. BORING: LOG Page_f_otl 

BORING No.: lrf B~~ PROJECT NAME: 
PROJECT NUMBER: 
DRIL~ING COMPANY:· 
DRILLING RIG: 

'&mp1e Depth. BIOws I 
· No. and. . (Ft:) · 6" or 
TypeC!I'::. '« ROD 

ROD · Run (%) 
Ne);• 

Sample 
RecQ.Yef)'/ 

Sa.ftpie 
Lengtli•: 

CraneNSWC 
DATE: __;.-':f~ .• f;fr;::··~· ~()/·~~··· • .. -... ----'"--

.. GEOLOGIST: _......;_=-:-:-...._=..:....~-~=------
' t\LJ&E~ DRILLER: NA 

Uthok>9r 
Change' 

(OeplM't,) 
:or 

Ser~ 
lntenal 

Remarks 

. ' ' Jt, 
.,..._...__,....__-~_.,..____. .......... "'-f· -i -: I . ·l-·. _ _;._;___r-~-=:;.;..::;...:::.::=!:,..!:.::::i::::!i!!.!:==:::~j!:--f--A:.....:..J~L.....;-----h-.:.1---.+--I-~ 

'I , i.• 

.__._+----f"--"71--------;.f• rn}:[ "( t-----'t---1----..,.....-----,--..,.....-+--t-----....,.-----b-.-..J-,.J.-..,___.. 

l i : . ' 

-~ 

. :·' 

~. 

• When rock coring, enter rock brokeness. 

. -Oriliirlg--Area .. - · •• Include moOitor·reading in·6-loot-inte!V31s @ borehole. Increase reading frequency if elevated reponse read; 

Reinarks: Background (ppm):[ I 

Converted to Well: Yes No . \/' WeHlD. #: _____ -'-"-;___.;__,.-------



(IL] Tetra Tech NUS, loc. BORING· LOG PageJ_ot-l_ 

-BORING No.: Uc: ~8 ·'f! .· . . .. PROJECT NAME: CraneNSWC 

g~bi~GIST: . ~~ik .APJS/oi. 
M~!iR PF.ULLER: N ~ 

PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Dei>th Blows./ Sample 
No....;t (Ft.) &"or Recovery/ 
type or or RQD Sample 

RQD Run 
NO. 

(%) length . Remarks 

0 

;· .. 

. ·,.. 

·,··· 

\. 
) 

. ; ; .'.\- j 

• When rock coring, enter rock brokeness. 

· .. Incl~ mdnitor.readirig in 6 foot lnteivals @ borehole. Increase reading frequency if elevated repoose reacl Drilling.Area.,;..:_·_..., 
Background (ppm):._I ·--Remarks: 

Converted to VV ~II: Yes No ·v 
7. 

.Well l.D. #: _. ________ .....;,_ _ _.;_... __ ~ 



[1 t) Tetra Tech NUS, Inc. BORING LOG Page j_ of_{_ 

BORING No.: / 0 38 L/(j PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DHl.LLIN~-RIG: 

Sample i>epu., Blows I Sample 
No. a~: ;tA.) 6" w . Recovery I 
TYJ>!I Or . DI' RQD Sample 

RQD ••• . .1kih . (%) Length 

'NO.' 

CraneNSWC 
9D<Qo DATE: l~{Kf03 

GEOLOGIST: -'=::S .... '·--~...._.l...::::ef? .... · .::......;__,___.....;_ __ 
Au6EI( DRILLER: NA 

MATERIAL DESCRIPTION 
Llttiology 

•.,Change 
(i).epth/Ft.) 

u 
s 
c 
·s 
* 

Remarks 

( . • ·~ { 1-. ----i~~.i.....::~~~.__----1---1-. _w_.rr_-t_m_. _tta_'"'_c-_..,..___-1--'-'-,;.;.a_-1 
~--------1.)',;i.\ /I)\.· 

>·:rt r ~-----+--+------------+--------+---+-1-------
a-:--,...,,_~...,,.J-~.1, (-. · t------+-LB--+------------~ 

'·.\ :- \ v .. 

. '· 

.7~ .• , .· • •' .,., •. 

• When rod( Coring; enter rock brokeness. . 

•• lnclUde monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated repOOse read. 

Remarks:· 

.. ... · 

--------------------------
Drilling Area 

Background (ppm):.-1 _..._, 

Converted to Well: Yes No Well 1.D. #: 
-----------~ 



[ It) Tetra Tech NUS, Inc. 

PROJECT NAME: CraneNSWC 
PROJECT NUMBER: 9660 
DRILLING COMPANY: NA 
DRILLING RIG:. 

s..niple o,;pu. Blows/ Sample 
No.and (Ft.) &"or Recovery/ 
Type•or OC' RQD Sample 

ROP Run (%) Length 
No. 

0 

I/ 

I/ 
··1v 

BORING LOG Page_/_ of _I_ 
BORING No.: [ C, ~1$ S-0 
DATE: --.,-.:>~rv.,-s.--Tttl--=o==--------

GEOLOGIST: ,S:C-@flt-
4L/t:iEA DRILLER: _...._N."'""'A ..... -. -=-....----'------

MATERIAL DESCRlf!TION 
u 
s 
C,, .. 
s 

PIM'll> Reading {ppm) 

Remarks Ill 

t-----t--+--~----------t--1----------+--+--f--t--·' 
. ~' 

v 
1/ 

I/ 
I/ 

• When rock coring, enter: rock brokeness. 

- lnducfe monitor reading in 6 foot intervals @ borehole. Increase reading trequency if elevated reponse read 

Remarks: 

/ 

. .. '···· .. , ... ., ,_ ... ,, .. 

Drilling An~a""'":""".:,"'"". ---. 
Background (ppm):._I -~ 

Converted to Well: Yes No ,z W~ll 1.D. #: __________ _ 

_) 

j 



APPENDIX B.1.3 
• SWMU 16 . . 

BORING LOGS AND MONITORING WELL 
CONSTRUCTION DIAGRAMS · 

ROUND3 

/ 



.. ·:' '' . -~ 

[i L]retra Tech NUS, Inc. BORING LOG Page _l of _J_ 

PROJECT NAME: NSWC CRANE-SWMU-16 BORING No.: l<o MM. 1 T I q 
PROJECT NUMBER: N7448. DATE: -,~-~~~~~---o~+~-----

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: __,C. ... o"'"'..i'""-x_._._1 ----.,....----

DR!LIJNG RIG:· <;.M~ sSo ~'TV DRILLER: W~LSH 

Samp Depth .Blows/ 
No. (Ft.) 6"0r 

·and Or RQD 
ype Run (%) Sample Remarks 
RQD No. Length 

0 

0 
0 

·,Q 

.·J . 

. ·. ~ .. 

•When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read ·Drilling Area 
Background (ppm):!.--0-·.---. Remarks: ~ -

Converted to Well: Yes No Well LO.#: . 1.<.c> MW:( 19 



'. 

~F ~tra Tech NUS. Inc .. OVERBURDEN MONITORING WELL SHEET BORING No., i<oM'l\IT\
9 

PROJECT: i.Jswc. CrtfiltJE.. DRILLING Co.: 13oU)Sfi.ll.MOrtt$RBORING No.: ICoM\\fT\ 
PROJECT No.: . N 'T 'f4 8' DRILLER: W#S~ . DATE COMPLETED: 7_ ~ . j 
SITE: H'2 · DRILLING METHOD: HS~ - NORTHING: ID.0\7)..~<t, 
GEOLOGIST: C.ot-Srt DEV. METHOD: EASTING: "Sos g"lt(~.6-:>. . 

(:-::-~-:-----::--~:;;,;;;;ll!llllil••&-.::=::=4_:___ ELEVATION OF TOP OF SURFACE CASING: . 

·-------STICK-UP TOP OF SURFACE CASING: 

....---'f.-.r--:---+---"ELEVATION OFTOPOFRISER PIPE:. 

1+-11-----'-f---'~· RISER STICK cup ABOVE GROUND SURFACE: 

---+----LD. OF SURFACE CASING: --........ --------TYPE OF SURFACE CASING: STEi?b ... 

GR()IJ.ND ~LEVATION: 
~t-=--=...~---TYPE OF SURFACE SEAL: c..o~~ .· 

:P~D . 
. 2.'' · 

.. TY~~ dF RISER PIPE: p\tC. 

~-'---'--+---'-BOREHOLE DIAMETE~., . $iY~' 
t----'---+---TYPE OF SEAL: <:Ji}iq~ f?i•A.fi> .. 

.. . . . :-.- ·. . ·.· ~. ~··· :.' ~:·· . 

.. ~' ' 

oe--'--'-~+--:_.;_;'--'ELEVATION./DEPTHb~ SEAL: : .. ·. . iOll-. 7}J,. :~ .• 
--""""'---+.·-··•_·--·TYPE OF SEAL:· ~~~~~-·:· .. ·.-· ;.'. · ·->: 

.. _ . . ··;. .. ~: :'.:. -;~ ...... -~ ' 

1----t---ELEVATION I DEPTH T<\)P OF FILTER PAbi<:' {, O'l.7$14 
···"'"· ..... 

4---+---ELEVATIO_NiDEPTH TOP bF SCREEN: 'lo1./J/s 

---:---+---TYPE OF SCREEN: :' - . : _·_. _P.._._;\JC;,..=-=----'--

SLOT SIZE X LENGTH: 2.0 .$ L )f 10 
1 

l.D. OF SCREEN: 2'' ~ ~_..;;. _____ _ 

t-'---+---.--TYPE OF FILTER PACK: ~~\:.. 1'- 5 · 
FI L-TE.g. P~Ct;" 

----1-----ELEVATION, DEPTH BOTTOM OF scREEN: 5;, .131 rs 
------ ELEVATlON I DEPTH ~OTTOM OF FILTER PACK: )9 l. ).3 / l'S .S 

TYPE OF BACKFILL BELOW 

WELL: QUt\§23-Z. Sl\t-.JD 
---+---ELEVATION /DEPTH OF BOREHOLE: )90. 7 1 \ ~ 

r-~----------'-------' 



( 1-L}retra Tech NUS, Inc_ BORING LOG Page~ of l 
PROJECT NAME: NSWC CRANE-SWMU-16 BORING No.: 1'2M\A.! TOl.C 
PROJECT NUMBER:. N7446 DATE: "1- -2.8- 04 
DRILLING COMPANY:· .BOWSER MOANER GEOLOGIST: Coy T 1 . 
DRILLING RIG: CME s so. ti.TV DRILLERi. ---w--=~--L.._.$:...._#....__ _____ _ 

MATERIAL DESCRIPTION 
Sampl Depth Blows/ 

No. (Ft.) s• or 
·and or RO~ 

Typeo Run (%) Sample or. 

ROD No. LengUt 
<flemarks 

.~. 

0 

(') 

d.i1Ps 2.-4 

• When rock cOring, enter rock broker;iess. 

•• Include monitor re<iding in 6 foot intervals @ borehole. Increase reading frequency if elevated repons~ i&id.' Drilling Area 
Background {ppm):~( 0-~, Remarks: . "-S~ . 411411 

· ib ;.... b\JN . l4AromPR. 

Converted to Well: Yes No Well LO. #~ Ho M \VT d. 0 



( I L] T etraT ech NUS, Inc. 

BORING NO.: lk,Mw\ ';;l(:) 

OVERBURDE:N MONITORING WELL SHEET 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

N 5 t).JC.. ~t-.lE 

I\) ?t4 '-t'is 
DRILLING Co.:~~ Mt>R.t.g. BORING No.: ICOMW'T~O 
DRILLER: __ UJ.t-J...S.'4 DATE COMPLETED: 1-1; -
DRILLING METHOD:. · HS ·r-.. NORTHING: \ 3:lO'S ~ l:.. IIb 
DEV. METHOD: EASTING: ?>6~lt(>}o.6i 

·t-~c--:-..,.----,-~;;;"ilJ•••-.=====i-~,.....,ELEVATiON OF TOP OF SURFACE CASING: 

···.·: ,. 

••--'----+---STICK -.UP TQP OF SUBFACE CASiNG: 

---"~1-----+----FLEVATION OF TOP OF RISER PIPE: 

14-111--'----1---RISER STICK-UP ABOVE GROUND SURFACE: 

.------+-----LO.-t>F SURFACE CASING: _;_---"'-----
TYPE OF SURFACE CASING: $ref=...t.. 

N 

GROUND ~).;EvATION_: b.0 f~ !+ 3 
....... "'-'--'~-TYPE OF SURFACE SEAL: . c.o t"1 ~ PAC. 

··-···· :, ' . 

----~-+-,,...,.__--,- BOREHOCE'DiAMETER: ' '.. ?SY;_ ! • . ·" 

f----,--.+---,.-TYPE o.~·seft.L: c.Qb)c. ~ PAD 
; . -~·:./;~\~{ ;' ., : ·.· 

;· 

'· . ·. · .. . '}··:'·~-·- .. 

. :.'·'.;· ' ···,. .. ; .. ···· 

___ _,__ __ TYPE OF SCREEN: .ev.,_ ,::> .... 
....... ·! 

SLOT stzE x LENGTH: _:~CSL·><: . \01.' 

... 
1.D. OF SCREEN: 

1-----l-~-TYPE OF FILTER PACK: ~ S ~~U'i 
Gl.oeAL . E IL.TE& PAC(. 

'-----J.---ELEVATION I DEPTH BOTTOM OF S;REEN: )?.:l_H3 / 15 . 
--'---J.--- ELEVATION I DEPTH BOTTOM di= FILTER PACK:591. 93/15,. S 

TYPE OF BACKFILL BELOW . 

WELL: · cl)\)P,ll"\ '?. S~IJ~ . 
____ _,__ __ ELEVATION I DEPTH OF BOREHOLE: r-__._ ______________ _, 

/ 
"j 

· .. · .... 



[ j t)Tetra Teffi NUS, Inc. 

_PROJECT: NSWCCRANE 

PROJECT No.: N7448 ------
SITE: -_ _ SWMU-16 

GEOLOGIST: C...ONI \ 

BEDROCK 

MONITORING WELL SHEET 

DRILLING Co.: - BOWSER-MOANER 

WELL No.: 

PERMIT No: 

BORING No.: i.(;,IV\Wl.2. \ _ 

DRILLER: _\N_--~W_LS_~---- OATE COMPLETED: 0,-°' -O':\ 
DRILLING METHOD: H-Sb /ROI NORTHING: 1'~~0511. ;s -
DEV. METHOD: EASTING: Jo3J..9lO. 01'.6-

. . ~ . 

-.,-----.., ------ Elevation 6i Top of Casing: 

Grour:idElevati_cin = 7 60. 76 

Stick Up of Casing Above Ground Sur1ace: 
'+1---'-'-"'""'---+---' Elevation of Top of Riser: 

-+---+----'- l.D. of Surface Casing: 

_Type ofSt.irface Casing: - S~ ee\ _ 

NA 
7 63 .os 

-_Type of Surface Seal: . co''c\=> 
u:>.: a!lci o~pth oi Permanent casing: e~~ ; - .t\q :I t· ' 

------- _ -,(ifapplic~ble} -- -
......-,,,.-.,,,q...,,.....---;fo--- l:D. of Riser: , . --_ -:i:I; ---

Type of.Riser.-
, ' . ······:."'·· . . ----.'"• 

-?vc; 

.:,: . 

.. _. !;~::..<- •. : .. :;~~-<;::~· .. ·:-·:-.::::Y/i?;:•?..: . ..,._· ... :X."''~~.;.,,i·::-... ~_l 

-<~..,tTE ~:rF-r \t;,, .. :,,.,;- --Type of Seal: 

Elevation I Depth ofTop of_ Fine-Sand: ; _ -N NI _-. )J f\ ---
··----J-- Elevation/Depth of Top of Rlt~r Pack: &i_3. 78- I - YI' 

Elevation I De1pth o~-Top of Screen: 6iO. 'n I - _- 60 -- _ .-, 

Slot Size )( Lengt~: ~O X' \ S 

- """' " 1.D. of Screen:· """' 

Type of Riter Pack:_ GlO~~L~ ..5 
:i----+-- Diameter of Hole_in Bedrock: 

Core/Ream: 5~2..l\ -
/ 

.-------- Elevation I Depth of Bottom of Screen: 

Not to Scale 

-665.781 

66~.76/ 

-:; 

.... 



~ ··,·~· :~· 

( I L]Tetra Tech NUS, Inc. BORING LOG Page J: of J:L 
PROJECT NAME: NSWC CRANE-SWMU-16 BORING No.: t<o IV\WT ~\ 
PROJECT NUMBER: N7448 DATE: z \ \1:- I o4 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ___.C.~o""". N;...:.....oiT_.\ ___ _;,_ ____ ....._ 

DRILLING RIG: SSO ·~\ V. DRILLER: Wf\L~\-\ 

Samp Depth Blows/ 
No. (Ft.) 6"·or 

and .or ·1too 

·.ype Run (%) Sample Remarks 
RQD No. Length 

0 

· .. -~ '. . : .. :'' .. - · .. ~ .'.:·..: 

• When rock. ooring. enter rock brokeness. 

•• lnclUde monitor· reading in 6 foot intervals.@ borehole. Increase reading frequency if elevated rep0oi;e read. Drilling Area 
Background (ppm):.-l _o,....· ---. . Remarks: s~~-t\bov~ 

Converted to Well: Yes No Well I. D. #;:_-----"'-==~=M"-'-'-\N=-·-"\__,,.,Ql=\.__---'--

;-_ 

• ·.1" 

.. •·:.·· 

... :~: . 



[ j L)Tetra Tech NUS. Inc. BORING LOG PageA 0f~ 

PROJECT NAME: NSWC CRANFSWMU-:-16 BORING No.: Ila a.-tv..fT 2,.\ 
PROJECT NOMBEA: N7448 DATE: '8113;-I 04 
DRILLING COMPANY: BOWSER MOANER GEOLOGIST: C..0~1'"\ 

~=-" ........ '-'--'--~~~~~~~~ 

DRILLING RIG: CME. SSo •At.\ V DRILLER: - l>V~L~H: -

Sa -

- No. 
• and 

' yj>e·. 
"ROD 

Depth Blows I Sample Lithology 
-(Ft.) 6" or Recovery Change 

or RQD I _(Dep!h/Ft.) 
Run (".) __ San,IP!e or --
No, -·Length 

MATEfUJ\L-DESCRf PTIOf\J 

--s~JJE. 

u 
s 
C­

_ S 

*-When roek coring, enter rock brokeness. 

•• Include_ monitor reading in 6 foot intervals @_borehole. Increase_ reading frequency if elevated reponse read. 

Remarks: 
~~---'--~~~~~~-----~~~~~~~~~~~~~~~ 

·Remarks 

•. I, 

.. ~· .. · .. :·:.~ .. 

Drilling Area 
Background (ppm}:~I ~O~ 

Converted to Well: Yes -- No Well l.D. #: _-__ _,_I =u_,_M-=-· .._,W,,,.._T__.__?..-"=--'\'-----



<· . 
. . : :"~. 

.... _ ... · 

[ J L)TetraTech NUS, Inc. BORING LOG Pag'e ---3_ of t..J. 

PROJECT NAME: .NSWC CRANE-SWMU-16 BORING No.: ! <a M \AJ r 2 I 
PROJECT NUMBER: . N7 448 . DATE: _..,..C\_..-o<..ll<.lql.J<.-""0-'4'--'-'------
pRILLING COMPANY: BOWSER MOANER GEOLOGIST: C,Ob)T\ . ~"~\. 
DRILLING RIG: DRILLER: · \u t--, LS H · 

Sampl Depth Blows/ 
NO. (FL) ·6" or ~ecove,.Y Change 
and OI' ROD I (i>epth/FL) 
ype Run (%) . _Sample 
ROD No. . Len9th 

•When rock coring, enter rock brokeoess. 

**· lri<;ltide m0nitor reading-in 6 foot intervals ·@ borehole.·- Increase reading frequency if elevated rejJoOse read.· 

Remarks: 
~~~~~~~~~~~~~~~~~,.--~~~--'---

Remarks 

··'' ·-~·· . 

· . 
. .... '; -~-· :~ 

Drilling Area 
Background (ppm):.-1-=o=.--. 

Converted to Well: Yes No Well LO. #: __ \~<oo::....:..::McwR~l'-T_..__".2.'"'""· _.\'---__ _ 



[ il]Tetra Tech NUS, Inc_ BORING LOG Page 4 of .4 

PROJECT NAME: NSWC CRANE-SWMU-16 BORING No.: 1(0 MW T 2\ 
PROJECT NUMBER: N7448 DATE: -q--~q~-~0-4-. ~-----

DRILLING COMPANY: BOWSER MOANER GEOLOGIST: ___ CD==-µ.__._"T__,I.__ _____ ~ 
DRILLING RIG: CME. 550 A:r-v DRILLER: \µ~LS l4-

Sa Depth Blows/ Sample 
No. (FL) 6•or Recovery Change 
and or ROD I (Depth/FL) 
ype.o Run (%) Sample or Remarks 
ROD No.· Length 

j: :.-
1----+--+----------~-+--------+-...,...-i-+--'"-+--'-'I''· . ~- .. 

• When rOck coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse re;:19. Drilling Area 
Background (ppm):r""l ....,o=----. Remarks: ~ 3Q (~b' LO ( st?-'1 ~ 

Converted to Well: Yes v No Well l.D. #: _ _,\.....,,v"--'-'-tv\.1.CYJ~l"...__.,).""-\,__ ___ _ 

... :·,,.-·· 



['A:;] Tetra Tech NUS, Inc BORING LOG Page _J of _J_ 
PROJECT NAME: 
PROJECT NUMBER: 
-DRILLING COMPANY: 
DRILLING RIG: 

S;ample Depth Blows/ SamPte 
No. (FL) 6" or ROD Recovery 

and or (%) I 
Type Ol Run Sample 
fl OD No. len!ith 

'(/> / 
l t v .\..f I 

2 IV 
3 v. 
4 

s v· i: ._ 

v 
1V 
IV 
IV 
v 
IV 
v 
v 
:/ 

.. :v 
IV 
I/ 
v 

BORING No.: ) 6 S 8 .S I 
DATE: 8/13/¢4 

NSwc. C..AAoJ£, ~lb 

"' 9-'f '-t ~ <!..to <t> 3'<3 
Ei:s GEOLOGIST: c..N.,- t~ <:.. L>. ... ~'fiil::_ 

~~~~~~~~~~---~~ 

DRILLER: J"es)... 't>u#o+.l 

MATERIAL.DESCRIPTION PID/flD Reading (ppm) 

Lithology u 
Change s 

(Depth/Ft.) Soil Density/ N . N m 
Consistency c Remarks .. .. 

or a. ... 0 m ., 
Screened or Co tor Material Classification . s E ii .c ... 

ca E f .!!! 
Interval Rock . en 0 ~ ... 

Hardness en m 

&-~.s UPU.:f<:_ 

~T•l'F· £121\J \of>.So•I (<l>-2''.:> 
CL tj.(, ~ '¢ ~ ~~"f Ct.A>/ 

!:>.~· ,, . g;...,, 
LLA-7 · at ~.:& ~~7· ,, 

II .I { CL IP-6' 
(..+· 

~ 
' /( ~jt6· Stu-s.-o-NE. W,. 8'-' 

., 

RE.Zu SAf· ./; 

. 

.. 

-~·. 

' 

• When rock coring, enter rock brokeness. 

Converted to Well: Yes 

Drilling Area~-,--...., 
Background (ppm):l <? I 



t I Lj Tetra Tech NUS, Inc. BORING LOG Page L_ of _l_ 

PROJECT NAME: tJswc... ~""£ / SV.,,PtoJ6 BORING No.: Ji:, SE 52. 
PROJECT NUMBER: N'1-\f't~ c...-to ¢~'(3 DATE: 8ht-/<$'f . 
DRILLING COMPANY: ~f:.S GEOLOGIST: C-Mr-tcs. c_. LA~"--'* JJr. 

~~~~---~~~~~~~-

DRILLING RIG: DRILLER:. .. -_ .. ~ o 5 h D~ .. >' 

MATERIAL DESCRIPTION PIDIFK> Reading (ppm) 

Sample Depth Blows/ Sample lithology u 
No. (FL) 6" or ROD Recovery Change s 
and (%) I . (Depth/Ft.) Soil Dens1ty/ 

.. N 
or .. m . N 

Typeo1 Run Sample Consistency c Remarks 
., CD 

or Q. .. 0 m 
CD 

ROD No. Length Screened or Color Material Classification .S E D. .c .. 
Interval Rock Ill E e ~ 

* ~ .. 0 ;§ Hardness Ill m 

.. 

¢ v G..-...... ~ C.o<e_cz.. 

I 1 q.s' C-t--~ 
~ ·~~<:0-6'9 ,·~G-P-C:L p ~ ~ .~ ~b'f CL.+'7 <{> 

'2.. v If " Sftt.JIY-{. ~It!. c..t, ·.<fl. 
v .. U·. Vert Pr..-1!.. ~D wj l S,f-i' 3 L<lo~ ~- So~ Co ... ~·~.l~ ~. ~-~ 

v ' 
i ~x.. n H If 

s~ ~i .·. .. ... . . . .. 

5 I/ .. $1-rF~ /I II ,, 
Sfg 

·. ~;iF"S~ - " ~:} 

v .. 

v .· .. 

:V .. 

1/ 
v '. 

IV .. 

v ' 
'· v 

v 
r/ 
IV 

{" 

·v 
v .. 

•. When rock conng. enter rock brokeness • 

·•include monitor reading in 6 foot intenrals .@·borehole. Increase reading frequency if elevatEid repanse read. 

Remarks: /'9S5'2c/>1¢2- ·~· @) tSIS · ·· ·. · 
16sg 524't¢$ ~<ID -15&#> . · 

Drilling Area 
_-Background (ppm):l..-~-.-..<f>"I 

Converted to Well: Yes No x 



t I Lj Tet<a Tech NUS, Inc. BORING LOG Page _j_ ot _f _ 

PROJECT NAME: 'fJswc. C~t: 2 SvJ '"'" tG BORING No.: 1 b Sg 53 
PROJECT NUMBER: N1-'1~8 c...,-o ¢3't3 DATE: g/,z.-/'k'j 
·ORILLINGCOMPANY: 6-F.S. GEOLOGIST: 0.....-ks C. lAwE.y:n.r_ 

~~~--~~~~-'--"=--~-

DRILLING RIG: G<.ep.re1\>-f.... DRILLER: '1cs~ Dv-t+c..J 

MATERIAL DESCRIPTION PIOIFIO Reading (ppm) 

Sampl• Depth Blows/ Sam pl~ lithology IJ 
No. (FL) 6"orRQO Recovery Change •· $ 
and· (%) .I (Oepth/Fl) Soil Density/ N . or m · .. N 

Typeo Run Sample_ or Consiste!'cy c Remarks 
.. 
ii. ~ 0 m 

Color Material Classification .. 
ROD No. Length· SCreened or s E ii .c ~ 

interval Rock . ... E e ~ 
(/) .. 0 i5 Hardness (/) m 

!</J v G-nx..&-.,-l Covet:_ 

I I v s' Loo~ ~ ~---" '1 :SAw:P (<?> - "") ~G-f>-~L <P <P ~ .. ., tJ•v. Sn-r . ¢. 

v " 
,, If ._.. 

~rni..--CL. 2.. <;'-f<f'F ~ C-wt-"7 </J• 

3 v •I II II 
ct.: ;4.3 

'1 v I~ 
•· ( 5 C..L-.SiYl c-:.~~ si'tf,f·s~:o., ~.+.J ~3 

, ' 

IV 
,. 

" Re-~. ~ te~S. ~ ,-,_ ClA'I. 
~S""-~~ s S°TI~ ~ 'S.,..._ Sro"' £ f,3' 

··,z. b v <P ,,. f.!. £~\).$A:-~ .... 
- / 

=r v 
5 v 
4 v 

:.,· v l~ :! 

IV 
v 
v 
v .. 

v '· 

v 
i/ 
!V 
v 

·•·When roCk coring; enter rock brokeness. 

••Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency-ii elevated reponse read. 

Remarks: .16 S'S53 </>l<f;<_ ~~··l~·zg · .. · .· 
· l&sB 53 <$ 2:¢5 ~- J~3} · .... 

Drilling Area~·~---. 
Background.(ppm):~I ~~~ 

Converted to Well: Yes No x Well LO.#: ___________ _ 



t I Lj Tetra TechNUS, Inc. BORING LOG Page_\_ ot _1_ 

PROJECT NAME: NSv;.c.,. c. ~A..ie:, S...o.mu 16 BORING No.: ) 6 Sg .$ '-j 
PROJECT NUMBER: N rllttB ·, c.ro q>3\f3. DATE: ¢ S /t3/<l>LJ 
DRILLING COMPANY: ~Fs. GEOLOGIST: ClA~r\e.s. c.. lA~yifL 

~--'~':J(~o~s~h~. -b~o++cr--'-'-;J..,.:-. -=-DRILLING RIG: DRILLER: 

· MATERIAL DESCFUPTiON. PID(FID Reading (ppm) 

Sample Depth Blows/ Sample Lithology u 
No. (Ft.) 6"orRQD Recovery Change s 

(%) I : (Depth/FL) Soil Density{ N . and or m · .. ;.., 
Typeo1 Sample. Consistency c Remarks 

., 
Run or 'ii. :; 0 m 

ROD No. length Screened or Color. Material Classification s E n. ..c ... 
Interval Rock .. E f ·~ . <n .. 0 Ci Hardness .. <n m 

cP :/ G-n ... e) C.ovc~ .. 

l v s' 
~.., G:<-.:-.:.l ~() ( <!>-.:' "::) .s G-f>-CL tb,E, rP I S+'tF~ ~~~ ~oy ev+y 1,p f> 

IV Cll!.5..1 ~--

z.. 
,...,,.... 

e_Jt-r. Cl.. ,.~ It Gii"'( 

v ' 
i t, ,, 

~Lft.'/ icL H. 
·~ C'-~Y. iAf·c..,,..r-.c~<-.l 

t<I: 'f It (ld(;.. 

' . I!!-"' .Siw.b L~.s~ r S1t.:r"". C.';- ' .. · 

'' IV 
..... 

. ~«.- rz:;t 1.t s t I ' ... 6M s it.:rsr.,,..,£. -- . ' ' .. 

/ 
·;. 

~ 

REf=-'1S A-t- .-
. .,__ ....... 

iv· 
IV 
IV 

. v 
·iv 
v -

v 
.v ' 

iV 
IV 
I/ 
v 

"When rock coring, enter i'ock brokeness. 

- Include .monitor reading in 6 foot intervals.@ borehole. Increase reading frequency ii elevated reponse read. Drilling. :Area--~ 
Remarks: i 6 S5 Slf <b I <1'"2..-~ © lcf>sd . . · . Background (ppm): I ¢ I 

t6S.B$ll <b'L<J>S ~ @, MIDh1..-r:-41#i UI) M5/JttSD@) t~S'l 

Converted to Well: Yes No Well 1.D: #: ___________ ~ 



[ I L) Tetm Tech NUS, Inc B081NG LOG 

PROJECT NAME: IJ.Su;sc. ~£ 1 Su>Mu ~ . BORING No.: 
PROJECT NUMBER: N iZ 'I'{ e en> ~3U DATE: 
DRILLING COMPANY: E ~S GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIALDESCRIPTION 
sainp1e Depth Blows/ Sample Lithology u 

No. (Ft.) s· or ROD Recovery' .Change s 
and (%) I (Depth/Ft.) Soil DenSity/ or 

Consistency c Typeo Run sample or 
.ROD No. Length Saeened or Color Material Classification s 

Interval Rock * 
Hardness 

cp v G-ra.'ld Covc.R_, 

' ' 
v tt I ~+.t=r 

()0'.P ~<{l"f $11f->O ( 0-6J 
1a ~ Gl-Ay· ' 

2.. v 5t.~ f{ 11 
lc..t.. .... 

3 v (( 61t-'"'. S•t-t-y,~ c!L-

v u-. St ll-f ?~D lrl °"""' l'«.t-e-i .., . Lcose ~ §NJ/) ~ ~c:c..CLAy Sf\1 

v ~:-· -. . 

5 <::: 
·(~ 

fllo .,. 'J!efc:.I «?. y ~ 

.b v z_I Lf-. ·fi-c- s. \,. T'. ~ .Sa .... e._ ' ~ L.eose -~~: <.,,,,.~Cf-..;.{ ~ k~<!S 1111.. €2" 

~ IV Ir ,, ,, 
l/ f'?ti 

IV 
.. 

g _,.' . '· Rff="~~A~ .... 
.•.: ~ .... ·;. / 

. •••• !. q v ' ·'·· 
,. 

''1' v 
IV . 
~ 
v 
v 

·"·' .. IV 
:V 
IV 
IV 
v 

... , 
. •.When rock conng, enter rock bmkeness. 

.! 

Page _l_ of _I _ 

l~S8 SS 

PIO/AD Reading (ppm) 

N 
m .. N Remarks .. 

D.. L 0 m .. 
E ii .£; 

~ "' -~ 
~ 

Ch. 0 a I/) m 

'P-3 q> <f> 'P 

1-3 

l>-6 

-~·~ 

-.. 

.~ ¢t 
f:i1 
,,..__ 

-

-· 

.. 

Drilling Area.---.,......-. 
· Background (ppm): I <I> 



( 1 l::} Tetra Tech NUS, Inc BORING LOG Page_/_ of_/_ 

PROJECT NAME: tJSwc. ~, SwP1t.,1 f6 BORING No.: JG Sg S6 
PROJECT NUMBER: fl) f-q"f8 C-To ¢3~3 DATE: 8 {r2... /(f.i~ 
-DRILLING COMPANY: -£ Fs GEOLOGIST: 0-<k..s c... f..A..,e._, nr:::_ 

~---=---'--'-~-"'"---
DRILLING RIG: G-c.o-PR>be.. DRILLER: Y~s1'. 1>'1~ 

- --

M,ATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows./ SamP.le Lithology u 
No. (FL} 6" or ROD l!ecovery Change 

Sqil Densityi s amt {%) I (OeplWFL) N or m .., N Consistency c Remarks .. 
Typeo1 Run Sample or Q. :;; 0 m 

.. ROD No,·. length. Screened · or· Color , Material Classification s E c. .<: .... 
Interval Ri>ck .. E ~ ..!!! 

-· (/) 0 ~ Hardness 
.. m (/) 

-~ 

-. v cf> Gn.. .. ...,\ C.0-.refC..._ 

f v s' ctUi: ~I\./ ~b Ctti-6 1~ 
(;.P fly t Loo~(_ 6'?"1 .: SA-Moy c t..A: v -CL <P 4> i<1 

z v -.St-1FC:- g,z.., •• .I'~ C..L ttr(. 

~ v <, le ... _ ,, 
CL ~1 

--v y ., 
·Cf S"'-~ CtfJ:'J CL .,,.~ 

5 !/ ,, 814\J S:.ri-rt G...t}j_ VJ_l s.--e_ 
CL (,t'f -· --~~ -~~-

'.- v ~: $1\NO, -z_ 6 3' 0 cy.y c:~ ~ 

::; IV I; /( /( 
iz... I< CL 

--
--· 

- . -

g v ,, ~ S'·•-f-1 _$A-f',l:O t»/ $~ 
1SOI ----~-~ /Co~p,,;of-.,.J $ANb -{...~k!:, -_ .. '/..?:. 

Cj v I-

R E~v~~L- _ 
..._ 

~ ··1· -/.---- --

i<P -. ,,, .. 

V. . 
v 
/ 
v : 

... · . ~ 

·' IV ' 

IV 
v 
v 
v 

Drilling Area 
• Background (ppm):e¢=J 

Converted to Well: Yes Well l.D. #: ___________ _ 
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PROJECT NAME: NSwc. c~, SWl\o\"'fG · BORING No.: J hS.BSfc 
PROJECT NUMBER: N ?'f\fB C-oo <ti 3't3 DATE: 8 b2 l'P"I 
DRILLING COMPANY: £f:-s GEOLOGIST: OVt~t .. ,g;. c.. ~E'f -:m::. 

~~~~~~~~~~~~~ 

DRILLING RIG: Ge.oproa e- · DRILLER: . ::Josh D.o-tto....> 
.. 

MATERIAL DESCRIPTION . PID/FID Reading (ppm) 

Sample Depth Blows/ Sample · Utbology u 
No. (fl.) 6" or ROD Recovery ~hange s 
and or (%) I (Depth/Ft.) Soil Density/ N . 

c .. m .. ;:., 
Type 01 Run Samj>le or Consistency Remarks. Ci. L 0 m .. 

ROD No. lengtb Screened or .· Color M~terial Classification s E Ci. .I: L 

"' 
Cl) ~· 1nterval Roel< . en E 0 

Hardness 
... m 0 en 

<P v L.....r-"G.$ Co"I('.~ 

( \ v s' S+.~ ft~ol 
SCf>Soil (t/>-cZ1'). 

·~ N f> ~ ¢ t. .. a..,e_..., :s~ ... 1;> . v l\-~'lll ~'ffi :$1\tt.() .»/ s~ ~c. 
2- fr 

._.. 
.,,,. B~o.\~.t. ~,c~ ;.1 I'd!:~ ~ 

3 v 11 Ir (( 
'r SL. i--c.L 

rr II Ci.£+'f P-~ 

tf v If Cf l( icl f ~ \ ; . ·~ . 

.!/ ·. ~g: S 11 .. r <xst cei\.e .. c~<l f\'\i.. 
rp.~ s le BttN. Sltru> fo.s<es. * Si-kc.le "" or:Jd ... •c... 1'14-1-k~ 

; v 2. 6 1' ,, ,, 5, ... rsr~tJe .. R,)C ($.3 cf> ti <I> 
!··· 

·1- IV , --.._ R£Fvs Al- .... 

8 IV 
., 

~ v 
~ ,_. / 1¢ 

v 
.\ v 

/ 
v 
IV 

I• IV 
-· IV \ 

v 
v 

• When rock conng, enter rock brokeness. 

•• lnclude.11\0n~or reading in 6 foot intervals @ borehole. Increase reading frequency if ele·vated repoilse read. 

Remarks: 165~ ~f-¢1 t:/J'G ~@:> i~I¢ · .. · .. · 
. 16 $_ S::f-.d?Zl/)6 ~· @ ·. ""•c:{p...,tJT"@ 1.¢13. 

Converted to Well: Yes No 

:.· 

., 

Drilling Area 
Background (ppm):.--1 ~-=----. 



[ I LJ Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: Nswc... ~£,S\.Q"'V\6 BORING No.: 
PROJECT NUMBER: N?-4't~ ~TO <t>~lf~ DATE:: 
DRILLING COMPANY: EF~ GEOLOGIST: 
DRILLING RIG: DRILLER: 

. MATERIAL DESCRIPTION 
Sampl• Depth Blows/ Sample Lithology 

No. (Ft.) s• or ROD Recovery Change 
and or (%) I (DeP.lhlFt.) Soil Density/ 

Type 01 Run Sample· or Consistency 

ROD No. Length Screened or Color 
l11terval Rock 

Hardness 

I t / s' 
., 
•• ,, 

" 
,, 

al/ 
"IV 
,~v 

IV 
IV 

v 
When rock conng;enter rock ~eness. 

Material Classif1eation 

u 
s 
c 
s 

:lbPC:cn l U~ -z_•i) 
S/tt>JOY CAA-Y w/So~ ,~'U Cl 

I~ 

Ir. ., f 

Page _J of _I_ 

16 S.BS8 

Cho.de.:$ c__, UtNC..'f .1J1:: "'\ 
:Yos\., b..,t+o..J 

PIDIFIO Reading (pp;.,,) 

N 
N .. m ... 

Remarks Ii ... 0 m .. 
E Ii .c ... .. E e ~ (I) 0 .. m· a In 

., ,,, 

f,~ 

· ...... 
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PROJECT NAME: NS we.. cRA~, SwMu J6 BORING No.: 16 S~ S"j 
PROJECT NUMBER: N 7-"i"\S c.:ro q;3<e . DATE: fg / 13 /~"l 
DRILLING COMPANY: E:FS GEOLOGIST: · CNt.-'\~s C:. 4.,.~.., ::rcr:_ 

~~~..,.----"-~~~...;..__,,.-:-~==-~ 

DRILLING RIG: &<-op~he... DRILLER: L)o~h -p.,tt-o..J 
" 

MATERIAL DESCRiPTION _ PIOiFtD Reading (ppm) 

l>an>pl• Depth Blows/ Sample Lithology u 
- No. (FL) 6" or ROD Recovery Change s 

and or (%) I' (Depth/FL) Soil Density/ N 
m ... t,, 

Type 01 Run Sample_ Consistency c Remarks .. 
or ii i 0 m 

ROD No. Length Screened or- cO!or M~tecial Classification s E ii .c ~ 

Interval- ROck .. E f ~ 
' 

. <IJ .. 0 a Hanlness· IJ) m 

./ 
.,_ 

(/> Gnts.s Cove. 12_ oJJ/~vcJs 

I / 51_ Loosi_j ge,., S..-..1" cc..A.., wJ~~~ 
¢ ) a_ t,5 ¢ <b 

I/ L+-· •t If 
2.. II 8~ Q. J.</) .. 

·!.' 

/ - ~~ S11-ty CL.A'{- vii/ .s~k ' cl. 3 St.FF itf'l $A"->O 1 5o FT" • - 1·14 ...... 
-. 

/ ' ii -; 

~ 
,, . , II CL ~ . ..,. ; 

_,-

/ ... ,s,Lc:rj---"1.+n..ce.. s~ _ ;.··. 

- ~ II II fVIL 1.~-. 
~- ' / 2.c,I SIL I &J:}"f'R<E.. ~ ,,.,,..{:>- iJ-

_. 

"2.. 6 11 
S<hf'e. G-c.._~ IS. ~ _(. '( rp 1> 

"' 
. "( ~' 

1- I/ 11 II 
,, 

Pit-- l·t . ' 

8 / Sb Fi=- - I f---- S11 ... r'S'r'C'Y~· · "'7~R;c . 
\~ 

"'l - F-~~.$4-L-
.._ 
/. 

1 / , ..... -,_ -· -- .· ..... 
--/ ·~ ;, . ld> -, --

. :--: 
,A'"·~ •• o ·-

/ ' •··· 

I 

/ 
/-
/ 
/ 
/ ' 

' 
/ 
/ 
/ 

• Wh.~ rocll conng, enter .. rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. ·increase reading frequency ii elevated reponse read. 

Remarks: 16 5.S 5'J <Pl 4'2... ~ ®. iJ S'f6 _ _ - · 

; .. 

" 

--

' 

/ 
.. 

. 

Drilling Area~-~ 
Background {ppm}: .... I .._¢ _ _, 

- 'i€ ~~~; u-1; .~ ~ -~(f) ~¢4.~ -
-_.Converted to Well:. Yes _--- - No ~ Well l.D. #: ____________ _ 
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PROJECT NAME: Nswc... c::..~, ~wMu 16 BOR1NG No.: __ 1 b...,...-S,....B-.-6 __ • ~,.,...-------
PROJECT NUM_BER: 1'Fr--. 'is , c. 'fl> <P:S'i..3. DATE: a It' 1~ q 
DRILLING COMPANY: E~.> GEOLOGIST: C.t-M-.it~S L.. LA ... ~-yJir 
DRILLING RIG: ~Pfi:t}>e... . -DRILLER: '°Jc.sh. .bu++-o,,J 

-MATERIAL DESCRIPTION 
Sa Depth Blows/ Sample Lithology 

No. (Ft.) 5• orRQD Recove -Change 

and or (%) - I (Depth/FL) 
ype Run Samp_le or Remarks 

) ROD No. Length Screened 
Interval 

C.L 

r _CL 

\( :J( r( •,)"i 

- -

ti ,, ,, 

• When rock coring,· enter rock brokeness. __ _ 

•• lll<;lude monitor reading in 6 foot intelVals @ borehofo. fncrea$e reading frequency if elevated reponse read. 

Remarks: J6SS6/><f>I</>~ ~ @> ·l~~ ___ -_ __- ___ - - __ 
ltis8l1$iil·-~·-t:;ttft;~62'L-- -

ConvertedtoWell: Yes - ·-No ;>< ~elll.D.#: ___________ _ 

Drilling Area~-~----. 
Backgrou~d (ppm):! ¢ 



( I t) Tetra Tech NUS, '"'· aomNG LOG Page_)_ of _I_ 
PROJECT NAME: tJSwc.. c..~~, ~"""'"16 BORING No.: __ t~6-T .. _S_B~·_6__._/ ____ _ 
PROJECTNUMBER: N ~'il(fl G""fb <131.f~ DATE: 9/it 7¢lf . 
DRILLING COMPANY: Ef:.S GEOLOGIST: C..-~\.._s. c .• t.A.Nc."f Jll:" 
DRILLING RIG: <:;-oprobL DRILLER: --. ~....,.·.;.;.cs...:...h.....;; .. ~.o-:>Hc;J-.-.. ----.-~-=---

MATERIAL DESCRIPTION 
Samp Depth Blows I Sample Uthoiogy. 

No. (Ft.) 6" or ROD Recovery Change 
and or (%} I . (DeP.lfl/FL} 

ype o Run . Sample or 
ROi> No: Length Screened 

Remarks 

biterval 

l-o .. se. 6apt 

$.hf'? ~. (.ui.y. "-1T· 

.. , .· .. (5,uv I I 

II .. , If 

; z. 

t:==+--l---'---4--'--+-': 'Rf.t="vSAo-L- . 
l-~1---4~~'4-~-l 

. ~ 

Drilling Area __ _ 
Background (pprn):I ¢ 
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PROJECT NAME: N£wc C.eA~, Swtttu 16 BORING No.: 16 SS6'2.. 
PROJECT NUMBER: tJ r1-t'f t; c.. To 1>31<5 DA TE: 8/1~/'P'f 
-DRILLING COMPANY: E.1=-s GEOLOGIST: ~f~s c. t.ft..,.,,_y"j:J:J:__ 
DRILLING RIG- G-~ P0> be_ DRILLER: --'Jc~c-s;;_h"""-t>-..,--\-t-4_;:;;_;/-r-~:.....:..:=--

MATERIAL DESCRIPTION PlD/flD Reading (ppm) 

$3mpl• Depth Blows! Sample Lithology u 
No. (FL} 6" or ROD Recovery Change s 
and or (%} I (Depth/FL) Sotl Densityf N . 

c .C)/ m ·., N Type 01 Run Sample or Consistency Remarks ·n.; ... 0 m 
Color Material Cl3ssification 

., 
L ROD No. Length· Sc..eened or s E a. ..c 

Interval Rocic . .. E l'! ~ I/) 0 
Hardness 

.. m 0 I/) 

4> v ~ 0'1""-V'" w/<;.,..,...,.,_f.S. 

] '"f I 811.1'1 
·~J.., CJ.A'/ w/~.re\S 

¢ \ t.co~ ~ .p ¢ ¢ 

z i/ ~ ~'/Q..4y s<>rc+-. ¢. S-hFF-
. , 

C.L Giill 

/ ·s-, 'f-t c t..1\-"I . w /So"'<._ 
.. 

3 Ir ·'' ~6 S,,.....l)i S=;·~ cL 

/ -· 
·~ 'If 

- lf '· r-t. ICL ~{, . ,, , .. 

5 I/ 4; f.Jc. 2..E~e..y .... 
·~· - . 

... . 
6 v l z. z S/-..t=f=-. 

C.e.~ 51)-f-'"f •c.1-ft'/ l<!.L 'A'- ( e.~ MY ~-

I/ oe~ S1'--r~ w/ l~~ 
~-1 ,, ~ 

6':!.iJ R,o.,\ ~dc._s. I- 'R~ .. ... ~ 

8 1/ /' 
R£AJSAt- - ·• ~ 

.. ·~· .. ;. 

Cj I/ -
~-··., 

. ~ v ' 1<$ -.. . ~ ... ,-.-,· .. 

I/ 
' v 
v 
/ . .. .. _,., 

.. I/ 
. . 

I/ 
I/ 
I/ 
/ 

• "! 

• When r6ck conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @.borehole, lncrea.se reading frequency if elevated reponse read. 

Remarks: t6SS6Z<b J<!J 2- a..tl..:;;t;;J ® ¢~le ... . . 

lf~~&tl3¥ ~-1:;~.$9i~····· ... ·· 
Drilling Area 

. Background (ppm):l~~~~I 

Converted to Well: Yes . ' No )<. Well LD. #: ___________ _ 
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1. 

[ I l) Tetra Toch NUS, loc. BORING LOG Page _I_ ot_f _ 

PROJECT_ NAME: NSwc.. ~, $wMvJ6 BORING No~: }(; SBG-3 
PROJECT NUMBER: N =l-'1"18 ·C..'h> <t>3 't3 DATE: ----:S:-/-:-,-, ...,.)<$-::-. -:-'-[-.-----

DRILLING COMPANY: E F S GEOLOGIST: _ _.;;::~=· --='°-'-t.e.._.~~C...--_~___,_ ... -'c'-'-~....;.7rf:..__-"=:;._.· 
DRILLING RIG: ~~fR>b<.. DRILLER: ~sh .{).,f.k;;.-J 

Sampl Depth Blows I Sample. LithOfugy 
No. (FL) 6" or ROD Recovery . Change 

and or (%) I • (Deplhffl.) 
tj>e•o Run . Sample or 
lion .' No. Length · Screen<.d 

. Interval . 

¢ 
l '[,TtFf= 

2 l( 

3 Ir II 

Lf I I /( 

s 1( II . 

~ 
_ ,, 6'l.t-' 

2 
,..,,,. 

. 6-r""t' 

=!-. 
•e.b· 

~ ... .,...., Gl'N· :r. 

g II .. 

,, 
.. ,, 

,. ... : 1 

1¢ 

Converted to Well: 

c,,~, Cov"-~ 
T~·· (<>-1--H • $1>"'1>)' 
6-.~Y . 

s~ ~c.A-y 

<::..L.A-y 

c...LA-Y 

5,14--f CLAY 

,, I( 

(_LAy 

If 

·~s"Tb~ 

RtFUSA-L 

·u 
·S 
·c 
s . 

c 

LL 

PID/FID Reading (ppm) 

Remarks 

<fl ~- </' ¢ 

{/) 

<(J 

"' 
¢> 

~- cp ¢ c/ 

:s <:.t..- R. )l 

Drilling Area~~~ 
Background {ppm):! :::e5" 



[ I L) Tetra Tech Nus, Inc. BORING LQG . Page _J_ of l_ 
PROJECT NAME: tJ.SWL t::..:/i!lw.E.. ~ ~~u t6 BORING No.: __ ,....l....,,·{,_s-.--g-....6_-~_,__ ___ _ 
_ PROJECT NUMBER: N 11-t.t«te <::..i-o q~~ DATE: ~/rl J<t>9 _ -
DRILLING COMPANY: -t£tz.·5;. GEOLOGIST: C.W.r-1~ c, ~-<-"f 11I:: 

~~---'-~~~~~--'-.......;;;:'--~ 

DRILLING RIG:· &-eot>n:J.e..- . _DRILLER: ~o-sh .b~ -

Depth Blows/ Sample- llthology 
No. (Ft.) 6" or ROD Recovery -Chaiige 
and or (%) I (DePth/Ft.) 
yP<i Run Sample -or 

ROD No. .Length . s.:n.en.id 
Interval 

4> 
[ s' 

2 

3 
y 

s 
L. b 

-:,.. . 

8 ... , 
le/> 

· •When rock coring. enter rock brokeness. 

-MATERIAL OESCRIPTION 

II 

•• 

.. 
II 

u 

ll 

L-~~ 

71"k-r-

I( 

. , .. 

'"f"'ot>So•l (o---2-" , 5--Aj . 
~ -

S..i+,.~ •_.,,,sf~o..,.e___ 
- L\:.llff -~&$-

·'I 

1( _ 

u ... 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read 
Remarks: 16$S~tf<t>l4>2.. ~@) 1-'IZS - - Y _ 

,ig~~i4$w~.~~~lz:oi~W'hitfE,- -~,'" 

PIOIFID Reading (ppm) 

Remarks 

. ~:... ~ .! 

Drilling Area......,..--. 
Background (ppm):!¢.¢ 

Converted to Well: Yes · No 2' - Well l.D. #: 
I ~~~~~~~~~~~~ 
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PROJECT NAME: f\JSw~ ~e.., St.U~v 16 BORING No.: lb S& 6 S 
PROJECT NUMBER: N9-"«'t8 / C:::..1<> </, 3'{> DATE: ----$:::-/i-r,,-,/ .... ;</>7'"'.'f:Y------
DRILLING. COMPANY: f2,.FS GEOLOGIST: C..-. ...... f<.~ C.. (.,c.-..y "llJ::_ 

~~-:::::--'-~'"-"~-'="-'-'--'-__;:=::_ 

DRILLING HiG: G-co,pn-,be... DRILLER:. ~osh t>~~rJ 

Sampl Depth Blows I Sample . Lithology 
No. (Ft.) 6" or ROD Recovery Change 
a"ll or (%) I (Depth/Ft.) 
YP<f o Run Sample or 
ROD No: length Screened 

Interval 

s.' 
.. 

,, ·. 

. .. ~ 

·-·l-, ._ 

.. '!!"+ 

• When roek coring, Shier rock brokene55. 

•• Include, nionitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated repons.e read. 

Rema~ks: lbSB6;:1~.2-.~~. r~~ . ~ .. ·· .· ... , .. · . lt!l~~$% ·~. µV ~1J?> ~rcfts 
Converted to Well: · Ye~ · . No "f:.. Well l.D. #: 

Remarks· 

.·., 

Drilling Area 
B~ckgro'-'nd (ppm):l.-(J-=-.-<1,....,1 

~~~~~~~~~~~~ 
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( I L} Tetra T..;~ NUS, Inc. BORING LOG Page _I_ of _L 

PROJECT NAME: fJSllJC.-~, SvJtttt,J 16 BORING No.: f~ S £36& 
PROJECT NUMBER: "->'7:-'l'f~ c.."T""o <1>3lf3. DATE: ---"'""".-8 ...... /,...{!../-:-'¢--'q~· -----
DRILLING GOMPANY: t=.F-.5 GEOLOGIST: C~4t-£S C. L.awc..-r7itL 
ORILLJNGHIG:. Gc.c>e.n1tc_ DRILLER: iTos.h t>~ 

Depth BlowS I Sample Uthotogy 
No. (Ft.) 6" or ROD Recoveq · change· 
and · or {%) I !DeP.tM=t.> 

.yPQ· Run Sample 0r 
RQi> No. Length· Saeened 

lnletv;il 

• When rock coring, enter rock brokeness. 

MATERIAL DESCRIPTION . 

It 

,, 
Sou-

'-<ioSe 

L<Jo.s~ 

,, 
,, 

U>oS~ 

\t 

II 

,, 
'-'·· 

ef;• 

BP-N 

II 

u 
s 
c 
s: 

. * 

't 

s"'-'~'~ ~ ... ~_ 
_!;1·,,,.,o ~q_s. "'~ 

•• Include monitor reading in 6 foot intefitals @ borehole. Increase reading frequency if elevat"ecl reponse read. 

. s .. 67Ca . . · . 

Remarks 

.. -... l·l\ 

f. f 

- J. I 

. . -~: 

-~ ..... ~' 

.· ........... -

· · briiling Area 
Ba~kground (ppm):l,.....(/J..-e--::11¥~1 Remarks:··~-. ·.s· c:.~<;~f<t>"L~. .:.~· .· ¢9£S ·. · _ · .· ...... -. _::.· 

·~t ~-~(; ~~~ s~~-
Converted to Well: Yes No ><. Well.LO.#=---~--------

) 



[ I L] Tetra Tech NUS, Inc_ BORING LOG Page L of J 
PROJECTNAME: NS'-"C.. ~f Sw""'"l6 BORINGNo.: }bSB6r 
PROJECT NUMBER: Nr"l~ I C...TO 4>3.~.3. DATE: -~a ... ,r-,z_=-,fr-:<l>~':f-=--·-:-. . -----
-DRILLING COMPANY: EF S GEOLOGIST: C-Mrt~s.c. t.A~cv:UC 

~~~~~~~~~~~~-

DRILLING RIG: &-cof>fell>e_ DRILLER: ~sh D~cr-i 

MATERIAL DESCRIPTION· PIO/Ro Reading (ppm 

$ample Depth Blows/ Sample Lithology u 
·:No; (Ft.) s• or ROD Recovery Cha~ s 

·and (%) I (Depth/FL) Soil Density/ N . or m · .. N Samflie ·Consistency c Remarks .. Typeo Run or . ii .... 0 m 
.Color Material Clas5ification .. 

.. ROD No. length Screened or s E ii .c .... 
interval ··Rock· .... .E 

.. ~ . II> .. ·o c Hardness II> m· 

1(/J v A$,p~I+ p ... ....,. .. LO"Y-<.~ 

I l / 2..5.' t..~ ~7 
Asc>Mtl4S-6 ~. C.,,....eity 
~(611~1 1J: b-P 1-6 ct> 4>. C/ 

/ ~ff 
~ 

(/M 2.. (Jul· LY,,":f~ a_ 
l•-ei'f:& ""-1 

3 / ., " 1.l cc..: 
c-" ·- ~.(3, 

MD P-E.°''1~-(l...r , 

i / <'.f:: :.. 
No· ee<::c>V-<..~ 'f ""'-' 

_, 
.. . - . . 

. . ~l I/· ./ 
.... 

5 ··~- Re.ai">S¢ )" '-: -- -· . 

6 / ~I Sr.FF-
olU-

"·~. 2 ~ft 5°•1-\y C..LPrY Cl a> 4> 9' 

=t I/ ,, I { ir CL 15-6 I( 
' 

/ rr ,, . ,, t'r 

~ 
--

·'. 8 c.t. -It'll- '/>.6 
' - -- o·~ S•'-T .,J(' ~ Cv-<0£.+4'.cf 

q /. I~- ~- ~.t>. L.-•-Hr,s.. ~ ~ \.- - -·~)C• t>.6 j<'} .... ~ •~Ft: Ii .s,-osro~.<-
... ·t-

/ ··~· .. ·, ...... 

rd> / Re..FvS4-L- '-'" - .. ,/ 
/ 

;'f•". 

/ 
/ 
/ .· 

I/ 
.. 

I/ 
I/ 
/ 
/ 

• Wl!en rock coring. enter rock brokeness .. 

••Include monilor reading in 6 foot intervals @ borehole. Increase rea,ding frequency if elevated reponse read. Drilling Area~~--. 
Remarks: . . . Background (ppm):@{> 

W/1"11.S/l'<SO ···· </iCff 
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PROJECT NAME: fJSvJ c. C.fl#IE. 1 s~_,v 16 BORING No.: 
PROJECTNUMBER: Nr4'tS C-To ct>3'f~ DATE: 
DRILLING COMPANY~ El=-S GEOLOGIST: 

16 $868 
e 1r2 lc1>l . 
c...~t.& c_.-~...s<>f"Rt ,_" 

DRILLING R.IG: (}<.opre;be.. ·.DRILLER: ~os.h bu~ 

MATERIAL DESCRIPTION 
Sanipl Depth Blows I Sample Lithology 

No. (Ft.) 6" or ROD Recovery c Change 

- or (%) I (Depth/Ft.) 
ype o RWl Sample or Remarks 
RQD No. length Screened 

Interval 

) 
S\-,t=-F 

o~ 

~· .. ~ cuy. 

Cl ,, II 

" ,, 'l .. 

s·~, c;; l t.ry ct A..._,. Loo<;·e_. 
,, 

. -~·:. 

S'-t-~ I/ h ,. 

ti It , , .,. 

•t -'" i• I.I 

·'· 

I S•L-1 wfsof-.. CottAic.~ 
.· I . ~o . L~"'r.es. . 

',·• 
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PROJECT NAME: NSWC... c~E 1 S...01111v 16 BORIN~ No_: , 16 $B 6, 
PROJECT NUMBER: f'l-1-'l&.te, c..'('b 4~'l3 DATE: · Bbz/¢~ 
-DRILLING COMPANY: E.F .S GEOLOGIST: ~~ c~ l..-a~")IJ::: 

~-=~;_:;:=-=---=;_.c.;.~:=;._;._~-

D RILLING RIG: · G,.coen.bc... DRILLER: CF"osh P~++oorl 

Sample Depth Blows/ Sample Lithology 
No. (FL) 6"orRQO Recover}' Change 

and or (%) I (Depth/FL) 
Type 01 Run Sample or 

ROD No. Length Screened 
Interval 

<!:> v 
J l .V s' 

2 I/ 
.?. v 

' 
4 v 
s IV 

'L 6 v z_' 

·:;- i~ 
IV 8 . ' 

.... £_ 

q IV 
.· 

1¢ v 
IV 
v 
v 
v 
IV 
IV 
v 
v 
v 

M_ATERIAL OESCRIPTtDN 

Soil Density/ 
CQnsistency 

or Color Material Classification 
Rock 

Hardness 

.. 

Asi>li.1+ G;we.Q... 

1,oosc:: t;u.-1 ~{6.-6'~.· ~JJy . ((J''-t'),. . 
~· 

Sh FF ~" ~'j GLAY 
,, fl 

..S+1'FF 

Srh~ 
,, /( 

S......1- ,, Si'•~- cc..:~/' ~ 
... .... 

S-l-u:::'F '·ir i •.:· ., I 

,, I/ I < " .. ··- ., : 

s:T°•-· ... .·· s~·e:-T-..,.i 1£.__ 
•.. 

' : : Re ~.,c;4t__ .. 
.. -· 

u 
·s 
·c 
s . 

GP 

~L 

~L 

~ 

<!.'.l 

le+ 

PIO/FID Reading (ppm) 

N . ;., m . 
Remarks. .. .. 

ii ~ ·-0 ID 
E ii .£: ~ "' E f 
rn 0 ~ "' ID (/) 

"'~ tP ~ ~ 
'J,(:, 

~~ 

... ... ~6 

; ~ 
" ~~ 

_5ct.--l?.-,r c/>-6 

._ 

1~ 

.•. v.·· 

; 

·,., 

'" 
:. 

Drilling Area __ ~ 
Background (ppm):j y? 
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PROJECT NAME: fJSw c... c..~£ 1 $11->IY\U 16 BORING No.: 16 58 ":/.<}> 
PROJECT NUMBER: N 7-lf 'f 8 1 Ceo <63'0 DATE: 8 /rz. lf> "j 
-DRILLING COMPANY: E~S GEOLOGIST: -"""'0.-~_ ... -'-1.e.__,s."""--.-c__.~· _Lo_,.,_<Y--=Jlr.=-~ 
DRILLING RIG: (;c.op~bc...._ DRILLER: .Tosh bu~ 

·~ 

) 
MATERIAL DESCRIPTION PIDIFIO Reading (ppm) 

Sampl• Depth Blows/ Sample lithology u 
No. (FL) s•or ROD Recovery Change s 
and or {"k) I (Depth/FL) SOii Density/ N 

m · .. N IType 01 Run Sample Consistency c Remarks .. .... or 
M~terial ·Classification 

Ci. .. 0 m 
ROD No. Length Screened .. Qr Color s .E ti .z: .... 

"' E 
.. .!!! Rock .... lnterv~I . '!) .. o· ~ Hardness <n m 

!cb v ~>.Ce,,,,~~ 

) / s' :··; 
oft&- T~Soal (o-z"_)Gr"'"""'l 

l sn.w· .16cP-~L (J Sn FF ~- · 'SAt'ofl"-(;"J~• Cl.A-j v->/, t-r fJ cf> p!J ON.-/ I> -

2 1/ ,, " C::..'-A'1. CL i:> 
.· / ·~ ~· ((. 

" c,L ¢ . 

LJ / s;F, I< ..St\-Ty C:t-~'f Cl Ill 

~ I/ So FY" ~ . " r/ 
.. . ~ . ¢ 

... v -z.. f ~ .V. F1~. SA-t-3D C>J.} 
<I z_ 6 . 8111'1 SI .... or ~.( 'R.oet=..s SP ,. 

.. I/ ~ ":>l f't"( ~~o 
5s~-~ ti =;. ..~~ s.\....+ ~T-i;.n£,c: . ·~; 

.. 

8 I/ / 
'~~fu~L. 

-·- .... 
~· 

.. - _,;.;.;-, 
... 

f I/ '. 

l~ v .. ,_ 

' 

.. I/ 
v 
v .. 

/ 
: 

/ 
/ 
/ 

. 

/ 
• When rock coring, enter rock brokeness. 

•• Include monitor reacfmg in 6 foot inteivals @ borehole. Increase reading frequency if elevated reponse .read. 

Remarks: ).6 SS :f<l> ¢. l&Z. ~. ~ .''-' Z,=i-. , .. · 

~€~S;f.fll~~J~-ti. 

Drilling Area __ _ 
Background (ppm):I ¢ 

Converted to Well: Yes No· ><:- Well LO.#: ___________ _ 
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PROJECT NAME: NSWC. C.~£. SuJN'U 16 BORING No.: __ ·JL...6.,....'-"-. s_e_,_+_l -----
PROJECT NUMBER: . N~tt'ie' ci-o 4'>3~ . DATE:. 8 {ri ... /¢'1 
-DRILLING COMPAN.Y: ~Ff;. GEOLOGIST: CN.,-1-e.s c_. Le.Nc:y Q:l:::. 

~~~---"~-"----=~~-'--~~.:__ 

DRILLING RIG· . 

Sampi. Depth Blows/ Samp.le Lithology 
No. (Ft.) s• or ROD Recovery Change 
and or (%) I (DepthlFI.) 

Typeo1 Run Sample or 
'ROD Nci.' length Sci-eened 

Interval 

'Cb v 
I l v 5f 

z I/ 
.. ; 

3 
\· v 4 

..•. ·· I/ 
!·.,· 

5 
z b v ) I 

I/ ' 
-:+-

"·: 
..-4 r---

:: 

8 I/ 
1 I/ 
l¢ v· 

IV 
v 
v 
/ 
1/ 
iV 
IV 
IV 
v 

• When rock coring, enter rock brokeness. 

Converted to Well: Yes 

DRILLER· 

MAT!=RIALDESCRIPTION 

Soil Density/ 
Consistency 

or .... Color Material Ciassification 
Rock 

Hardness 

Gr ... ~s ~<l!R__ 

ef<FF, ~ T"'"'f'Soi 1 ( (>-z_? 
(rllil>f ~,,., C.t:Ay 

'f ,, i· " 
,, ,, ,, Ir 

,, ,, u ,, 
tV\t.cl . f>~ SiL-"r)' ·cLAY >IV{.,.-,...~ 
ShFF ~ ·. elf'"!")4 ... lt ~~· ,, OiU>-t ~ 

('\Or' 
~.er s~"''"" 6Pt'f( 

~12 £F.J$A-l_., 

: 

No 

u 
s 
c 
s . 

~ 

CL 

lcL 

~ 

ct., 

I~ 

JoS h f> .rt+oyJ 

PIO/AD Reading (ppm) 

N . 
m . r., 

Remarks 
... ., 
Ii ~ 0 m .. 

·'·· 

E Ii .c ~ 

e .!! "' E 
~ 

(/)-

"' 
0 

(/) m 

-/>.? <f>. <:/> ¢> 

$.\ 

11'' 
; 

q, 

c/J 

tfJ 
'--. 

. 

. 

Drilling Area~~~ 
Background (ppm): I ¢ . 
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PROJECT NAME: NSw~ ~N<Jc 1 S~f'ltul6 BORINGNo.: JG SB -:/-Z, 
PROJECT Nl)MBER: ~+-\f4S ~ <1>3\f.!3 DATE: 8bz..J<l>'I 
-DRILLING COMPANY: EF~ GEOLOGIST: Gh:.r-l¢ C •. (A .. r.v Ln:" 

~~.....,..-.,.-,-~.,-~~~~~~-

J;s S. h D~...J DRILLING RIG: DRILLER: 
.... 

MATERIAL DESCRIPTION . P1DIA0 Reading (ppm) 

Sample Depth Blows{ Sample Lithology u . 
No .. (FL) 6" or ROD Recovery Change s 
and or (o/o) ' (Depth/FL) Soil Densilyl N . 

~ m .. 
Typeo1 Run Sample or Consistency c Remarks .. n ~ Ci m 
~-Rao No .. Length Screened or Color Material Classification s E n. .r:: 

~ Interval Rock . .,, 
E f 

(/); .. 0 ~ Hardness (/) m 

~· ... I· 
.. 

v , ..• 

¢ ~+ ~V~'C_ .. 

v s1 ~ 
~H- L't>'-"6 "D; . 

' Loc.s-e.. 6-n...-.4{'( '$4"'() ((;'~-- l') ~ ~3 4> "' 
cp 

-z. IV ~- ~IS~ cLFrt. ~r S:.~ e. .1.1 · S-t-•FF (i/llt1 ~ ... -.{;S. c.L 

v . ~etJ 
CA-'/ '-<-

1. :s St-•FF .J!:iJ ... .i f.1:1 

~ v I/ 
'.1 .... ,, c..t. Ht . ..... ,, .. .. 

r/ '·(' 

0-~· CCAi til1 .;. t c.r c.1=- i 

kf $ 
,, 

Be.(./ !>1 LT""'·. et;. '.. .. 

z_ G v -z....1 {( 

" SiLT"'( C.L4'f ~le: . ~J . </> ~ ? 

?- IV ff l( /I // .. 3ML-~: ~: 
•• -"1 .s O~~U~-

. .. 

8 v l?EFUSAl- ?: ' Lo._ 

'1 v ..... .. .. 

l?=> v .. 

v 
v .\ 

v 
v 
IV 
IV 
IV 
IV 
v 

O"T • • ... 
·When rock roring, enter rock brokeness. 

•• Include monitor reading in 6 foot inteivals @, tx>;rehole.. Increase reading frequency if elevated reponse read. 

Remarks: lbSS-12- ¢l<t>l-~@ 1<1>z;i-. c . . . . 

:u:t.:zttt-~ ±="~~~~~'iJi3J!i . 
. Drilling Area.--.---. 

Bkickground (ppm):l ft> 

Converted to Well: Yes · No )< Well LD. #: --'---...:..._ _______ _ 
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PROJECT NAME: NSwc. c..~E, SwM\1 )6 BORING No.: j b SB =/-3 
PROJECT NUMBER: N 1-'(<fS, C.to q)~'i3 DATE: 811?.-/tJ>'f 
-DRILLING COMPANY: EF-S GEOLOGIST: __ ~ __ r_\_~~$_C.~·'_L.a __ 1VC:_'f-'--'tt:i:... __ 

\Tosh~ DRILLING RIG: DRILLER: .. 

... · MATERIAL DESCRIPTION PID/F1.D Reading (ppm) 

Sample Depth Blows/ Sample Lithology u .. 
No. (Ft.) 6" or ROD RecoVery Change s 
and or (%) I (Depth/FL) Soil Dens;fy/ N 

~ rT~o1 Consistency c ... m ·., 
Run Sample or Remarks Q.. ... 0 m 

or Color Material Classification s E 
.. 

..C· ... ·ROD No. Length Screened Q. 

Interval Rock 
... E e- E . Cl) .. o. 

0 Hardness Cl) m 

4> v ~~t+ Cov<..R._ 

I ' v "I ' L:0o~ (}ro..y 
·. 

.Ast>'-41+(0-t:r? Gr---.1ry 
S~t>(,:.. I"_) GP z.g ti> q, ·'!> 

I/ g~sa. Ct.A1 w/ S&t"e-· w .. .rc.Js 
2 ' 

$+.FF Gf!h; CL ~~-

3 v •I 
~eG-

~· 
c:::..LA.y ct.... IZ2. 

v '-6Se, II \.< f•~~, M•<=<:tc.e.""S ~$P- f'¥ 'i S-l;Fi=: I/ - ~s;.,-<;.,.·~ 22, . 

s / " Rf:~\JSl}L- "' .. r- ·• /"' 

v 
1V 
IV 
I/ 
v 
I/ 
v 
v 
v 

.. •.· '/ .. · ,., . 

iV 
IV 
IV 
v 

'Whe<Hock coring. enterrock brokeness. 

•• Include monitor reading .in 6 foot inteivals @ borehole.. l[lcrease reading frequency if elevated reponse read. 

Remarks: If, SS fl <J>iq,~ ~ ~I~ lf6 . . . 
/6 SB · <l(Z.4>·~ . · Uh£<j . 

Drilling Area 
~~-. 

Background (ppm):I (> 

Converted to Well: ·Yes No -~X~-
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PROJECT NAME: NS.a.>C... CClANE , Sutht" 16 BORING No.: ----'-'-=ff....._"E_._f-_t.t~---
PROJECT NUMBER: f'Pf'-i'iS c..Tb ~3tf> OATE: 8/ti-/¢'1 
DRILLING COMPANY: T\-~ _ :~9EOLOGIST: __ c'--._--'-.,....:..:1~=--'c..=-· """t..q;;;..:.:,.;~~x-'Jll:::_==-
DRILLING RIG: ~ ..... l\-'1)U°"'- rn;uLLER: .T~ p1c..)=sonJ 

MATE:RIAL DESCRIPTION 
· sampl Depth Blows I Sample Lithology 

No. {Ft.) 6" or RQD Recovery Change 
and or (%) I (Depth/Ft.) 

yp9 Ruri · Sample or Remarks 
RQD No. Length Saeened · 

IRtenral 

6-P-cL. 

•• 
•( 

. 1 V II 

Ir '< . . .Sil+\ Ct.A'f .,;if 'lr4~e_. 
S•l+sfW'I<-

•.When rock coring, enter rock.brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated l"ej)Oflse read. Drilling Area~--. 
Remarks: !:?'?'<: ~ AuJ~J . .•·· · ... · · ·. .· · ... ·. · ·.. ~. . · Background (ppm):l</>.=t: I 

1'i~t'& fjtjj'~~g\fz_i?j~-R7~1€f 0</>817-4'~4'1 
Converted to Well: Yes .No · )0 · Welll.0.#: ___________ _ 



' 

l • tJ Tetra Tech NUS, Inc. BORING LOG Page _L of _I 

PROJECT NAME: Nswc.. C2jllf',E1 ~w.ti.u/6 BORING No.: Jb.S& 9-'..$ 
PROJECT NUMBER: N~lf't8 l C..."tO ¢3'8 DATE: B/Jz .. )grtj 
-DRILLING COMPANY: E:~S GEOLOGIST: ~\.£~. C.. <A~~., 'liJ::. 

~__::::....:..:._;_~=--'-'--.::;;_;c,-~o...:..;::,._ 

DRILLING RIG: ~Pt<:»be DRILLER: ~~k 't>'"'~.,..J -· .. -
·MATERIAL DESCRIPTION 

$ample Depth Blows/ Sample Lithology u 
No. {FL) s· or ROD Recovery Change ·S 
,and or (%) I {Depth/FL) Soil DeflSity/ 

. c Type 01 Run SamPle or Consistency 

or Color Material Classification · s ROD No. Length, Screened 
Rock Interval * 

Hardness 

... 

4> / AspJ. .. t+ CN~~ 

\ l v 31 ~Se... .$.-t 
Asp\.c.R-(~~6') C.r--tl:r 

SA"'D(Ci"-1 ~ 6P 

I/ ~<?6-· S•t+f ~;Sot=+~ 2 S-i-1H:- ~ .... LL ·~-· -~ 

3 v Sf-1F~ {/ V • kw,,_ SA"fS:>j Mt~S • gp 
·. . ···-v / 

.. 

'-f 1-
,. Rf'.P~SAt,._ ,. ····:•.·-

5 IV ·. 

v ·., 

IV '· 

-... 
IV 
IV 
I/ 
IV 
v 
v 
:v 

' iV 
IV 
IV 
v 

• When· rock coting: enter rock bro~eness. 

•• Include monitor reading in 6 foot intervals ~ borehole. Increase reading frequency if elevated reponse read. 

Remarks: '{6$if~%i¢~fil ''t~ __ ··.. .. ·.· · ·· 
s .· .·· . ' @) . 06 . ' ' . . . ' 

PID/FID Reading (ppm) 

N .. m .... N Remarks Q. ... 0 m 
E 

' .. .J:; ..... Ci. ... E f .!! 
(J) 0 ~ ... m (J) 

~i q, tp </j 

<P-t 
~ 

¢.·1 
'-

<" .·. ··~ 

,_ 
'' ., 

·" . 

. .. 

' 

Drilling Area~-~ 
Bac~ground (ppm):l p 

Converted to Well: Yes No Welll.D. 1t: __ -'-----------
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PROJECT NAME: . tJSwc... C.(lJW.J€ 1 Su.>Niv t6 BORING No.: 16 SB .::/-f, 
PROJECTNUMBER: r-n-Lf~8 c...i-o <l>~':f.3. DATE: --~9,.-:;i-'•2-:.,/,....;¢-'Y~----
-ORILUNG COMPANY: ~F ~ GEOLOGIST: c~ c.. LQ--Y :JJr 

--~---''------.-----="---
DRILLING RIG: 

· Sample Depth Blows/ Sample Lithology 

No: (Ft.) s•orRQD Recovery Change 

and or (%) ,. ,(Depth/Ft.) 
lrype OI Run Samj,le. · or 

ROD No. Length. Screened 

Interval 

v · .. 

4> 
l } v s' 

'l. IV 
3 v 

.. v y 

5 tV . 

' 

2- b v t.s' 
1- IV ,,,. 

8 ,v 
: Cf IV 

I~ 
.. 

IV 
I/ 
v 
v 
IV 

.•. 

IV 
v 
v 
v 

• When rock coring, enter rock brokeness. 

Yes 

DRILLER: 

MATERIAL DESCRIPTION· 

Soil Density/ 

Consistency 
or Color Material Classification 

Rock 
Hardness 

&"ls.s ~ve..--

5,-,ff. ~. IOf>Sc»I (f>-Z-'_:) 
~l C.l.;~1 .·. 

t' 
,, •• .. . 

'1( ic II ,., 
..... ··.s;MV C'-"''tF--. :;,-o ....,, .lii t.-1-
,, ~I ~c:;it4y 

. It ,,,,, 
I( 
~ 

CLIW€.'J t».tJ SAt>o 

" 
-~ ,, \( " 

Le,,.,~ µ8~ ~·'-T'Y. SJ.l-,JD 
r/ ,, . 5, ._,;.-5-r~e. 

rl €f:'\1SA-'-' 

J" o sh. I>"~ 

P1DIR0 Reading (ppm) 

u 
s N . 

m · .. N c Remarks .. ... Ii 0 m 
s .. ..c ... E 0. f .. 

II E ·= . "' 11. 0 
~-(/) m 

C;L <P .. ~ ~· 91 

CL " . 

F-L- ·<;3·•. 

}sc. 
.··,•·· ~· 

e,! Sc... ··-

~ S'C.-S It') ·, .. </>.;: 

-~\t)<- ....... ¢ 
'"• ·" 

.Jiii''. 

.. 
''-1 

Oi'iHirig Area __ ~ 
-Ba~kground (ppm): I ¢> I 

Well l.D. #: _______ __:_ ___ _ 
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PROJECT NAME: NSWC. C..AANE,·sw.vivt6 BORING No .. : ff, SB 1-7-
PROJECT NUMBER: N~'i'tS, C-ll::> ¢.;'B DATE: Eb2f<plj 
-DRILLiNG COMPANY: f3.f$" GEOLOGIST: -~---t.----'E...>""'-'C=-· =t-4-'-..'"""· :;...!y'-'~""'. ,,,,._ 
DRILLING RIG· &c.opn.~~ DRILLER- vosh . P~ 

'"·-

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology u 

No, (FL) 6"orRQD Recovery <:;f>ange s 
and or (%) I (Deptll/FL) Soil Density/ 

Type. o Run Sample or ConSistency c 
. RQO .No • Length Screened or Color Material Classification s 

Interval Rock . 
Hardness. 

kf) / G-<<tss G.~ 

I \ v s' ~ "ll'r$.7,I (o~-z,."'.J 
~ 8C# C.to..yey ~.D .Sc.: 

2 I/ ,, I I C.t.....,Vf ~ w( So~ 
&-..,,-«-\ S:" $<:... 

v oCU--& µ.. lt ,,, 
3 II ...,r. ~t.. ~ 

l( v STwF J/ ., '' ~G. 

c: I/ Sof"r " 
s.l+.y Ct.A..., <H/ So~ 
~ .... N°Q ICL 

b $/ 
~ . 

'I 
L fl 

, , 
Cl. St•Ff:-

} i/ ,, ,, 
.sr1 ff: 11 CL 

g I/ ,,. It II ,, c.L 

q I~ S·nf::.,: 1«<4'{ I S•c...r,Sro-,...e_ ~tkol! ;~ 
· .. v ·~ Snff:" ,, 

.Stt.T"S-ro,..e... ~!3 I~ 

IV y' 
.,.u;. 

3 II Ir ~1 Slt..l.sTo...,-E_ I~ 

12_ v ,, ,, ,, ., 
11$ 

13 v ,, 
II It 

II 

fltJI 

I 't v ,, ~ 

tJa/t-Y S'~t..£ £)C 

/ 
B'o.- "'''"'I kr""•<\:.:tJ ...& --v 

'/ 
:/ 
v 

.• When rock cori~,.enter ro<;k brokeness. · 

•• Include monitor reading in 6 foot inteIVals @ borehole. Increase reading frequency ii elevated reponse read. 

Remarks: lb. SS ~fcpZ:, ~® l 7--'19' 

lf§t1¥~t1 ~®Jj#.i~m··hii --~ ~ 

PID/flO Reading (ppm) 

N 
N .. m· ·., 

Remarks Q. .... 0 m .. 
E a. ~ .... ., 

E f ~ 
(/) 0 

~ .. m (/) 

¢ <t> " "' <P. 

dJ 

cf> . , 
~· -~ fl 9' 

<P.··. 

<!/>. 

-~ 

~-

<P ¢ f> "' 
.4' 

ct)· 

. fls. 

"""' /. 
·.~ 

Drilling Area_~~ 
Background (ppm):! iS I 

-~ /{.FD r!JBtz<t> Y=-9 2-
Converted to Well: Yes Jcc.~L. ·No · -f. Well t..D. #: ___________ _ 



t j Lj Tetra Tech NUS, Inc. BORING LOG Page _L of_)_ 

PROJECT NAME: NSwc.. CRNJE. ~~u 16 BORING No.: Jb SB =t-a 
PROJECT NUMBER: N 9-'l'-\ ~ CR> ci)3l8, DATE: f!>bz. ftf>fWt 
DR1LLING COMPANY: . t;J~$ · GEOLOGIST: __ a....,....-'-'·~t_e.<.-s_c_=._lA_11J_c."""'y-1ie__;_;:;::c_· 

DRILLING RIG: G-~opn:.J,e. DRILLER: ~6~).,, !)~ .. 

MA tERIAL DESCRIPTION 
Sample Depth Blows/ Sample lithology 

No. (FL) s· or ROD Recovery Change 

and or (%i I (Depth/Ft.) Soil Density/ 

Typeo1 Run Sample or Consistency 

,ROD No, Length Screened or Color Material Classification 
Interval Rock 

H.ardness 

<f> / &~s Uw~(L 

I ' v 5i Cf/4.' T~~l(t/>,.:z. 'j 
ST,Cf" t,~ OA."~'f SAfil~ 

.. I/ I~ 2. 
,, C-LA'ie.., ?~n 

,, v f>a.:81 N 

3 Ir ........ • 1: 
., 

Ge4-I 

' t-f v tr 
,, re II 

"". v OilA-'l 5,1iy 
5 

,, ........ r- CLA';I 
6tzsl " 

L 6 v r 
~5 .. 

,, 
" I I t I 

.. 

1/ ~ ~...., ~II> "V/~p«ttcf :;- LCbS(_ snV ~ u.-i~.J- ~ c..t.~ 
~ .o.S . . . . 

I/ 1.-f'"' Vary ~~ .5A+'O ~1 

8 JI . <:#&-
8RW $1i--"J' ·-· 

9 I/ v-se. r~ f,~SJOr,>(!... 

/' ·.:.R.e~~ 
~ 

l<t> v 
/ 

, ... 

v 
v 
v .. 

·' IV 
v 
v 
v 
v 

" When rock cormg. enter rock brokeness. 

u 
s 
c 
s . 

S<:.. 

5(_ 

S<.. 

!;c_ 

CL 

CL 

SM 
. 

SP, 

-

PIDJAD Reading (ppm) 

.• 

N . 
'.!! 

m G; ;:., 
Remarks. ... 0 m. a. .. 

E: a. ..c 
~ GJi' E f ar .. 0 L: 

U) m 0 

~· 

! tf:J ¢ </' ¢ 

9. 

' I~ 

' . ~. -· <ti·-~ 

' 
flJ 
'. 

4 <I ·<I: fl' 

·(J 

<I 
'"}Pt)(-

.. .-..:. ?· 
' ,. 

,; ,, 

' 

{ . 
... 

. 

Drilling Ai:ea . 
. Background (ppm):(¢ 
.z.,. '.-
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PROJECT NAME: 1\t~wc., <:..~~, SwtKv 16 
PROJECT NUMBER: N '+\JlfS c., til 4> 3 lf3 

BORING No.: 
DATE: 

16.SB B s·. 

-DRILLING COMPANY: T~ T~'- Nu-s. GEOLOGIST: 
DRILLING RIG: 1-J.,...,.A. Au~r DRILLER: .. 

... MATERIAL DESCRIPTION PIO/AD Reading (ppm) 

Safflple Depth Blows/ Sample Lilholog)' u 
No. (Ft.) 6" Qr.ROD ReCovery -Change s 
and or (%) I (Depth/Ft.) Soil Density/ N . 

'N m . 
Typeo1 Run Sample ConSistency c Remarks 

., ., 
or Ci .. 0 m .. 

ROD No.· length Screened or Color Material Classification s E ii .c ,_ 

Interval Rock .. E ~ ~ . UJ .. 0 ii ' Hardness UJ II) 

··--

</> v ~-.r<-5 ~ ~~o,\ 

v i' 
·. 

(!,Mt!ff '· S.sf"'r, ""~"-I h~ 
giN 

C.L ¢.; (Ji ¢ di 

IV , .. " 11 " 2... C.L 
. " 

·- .. 
~- v S""'• ~- -S~y CLA'/ "' ; - l.4:>se. C..L ~ .. 

'1 ,, . ,, ., . , 
cl.. I' 

... ;·· .. ·/ i 

~ ...... ~ le<M1-Narccl '7 ..__ / 

., v 
./ 

/ ... 

IV 
IV 

" v· ' 

.. IV 
v 
v 

''t 

:V 
iV 
IV , 

IV 
iV . . . 



[lt::J Tetra Tech NUS, Inc. Page_I of L 
PROJECT NAME: tlSUJ~ c~.iG<1 ~wlV\.u- l6 BORING No.: (6'$ B8' 
PROJECT NUMBER: N=1-'fCf8 1 er.!) </, $"1~ 
-DRl~LING COMPANY: -r .... ~~" NUS,,~· 

~~~--'-~"""""--~'--~~ 

DATE: 8/JtJ l<f>'t. 
GEOLOGIST: Ch..t"J<s .c. La .. ~yl!I:: 

~-~-~~~,-.-----~~ 

DRILLING RIG: f+-~ A\l~<.r- DRILLER: T~ ~ .. J ... v . 
.. 

MATERIAL DESCRIPTION . PIDIFID Reading (ppm) 

Sample Depth ·Blows/ Sample Lilhology u 
No. (A.) 6" or ROD Recovery Change s 
and or (%) I (Depth/Ft.) Soll Denshy/ N 

C. ... m ·., N 
Jype01 Run Sample or Consistency · Remarks D. ... 0 m 
. RQD Co,lor Material Classification · "' No. Length Screened Of s E Q. ..c ... 

Interval Rock . "' E f ~ en 
"' 

0 
0 Hardness en m 

(/) .v \.c.a""8 Cov=r.rg 0..~1) 

} v i.J t LdOSc.- ~ 
S•tt't Cl-A'f u..JI RooT__s 

J,Z. ~ iJ/f ¢ cc... 

v ~' o«-'-
~A<Hl>'f ci>-r vikoo T.S z .$-t•FC -ea..i ~l. i.i .. 

v ~ S+'.Jr-f a.ftY 3 , , .~ ·~ 

"' 
~ 

LJ / ,, . I( s•.roy. ~f1 Thoe~ 
~ ~· s..-l5'la ... c:,_,~~1..$ . 

/ 
. / 

k_ .. _,G:... ·~- .... II-'~ 
~ 
..... v ' 

IV 
-

IV 
.. -

IV . ~ .. ,·• ) 
... 

v 
v -

v 
v .. ... 

rv 
IV 
IV 
IV 
v ,,.... 
.. 

ConvertedtoWell: Yes . · No ·;,t Welll.D.#: ___________ _ 
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PROJECT NAME: >JSW6 C.~, Sw11ru t6 _ BORING No.: 1GSC!>S1--
PROJECT NUMBER: N !1-'i'ffJ - I CTI> t/13'1.S 
DRILLING COMPANY: Te--h-~ Te..4-. fJc11I._, DJe-

DATE: _ 8/1<Jl<tt<I -
GEOLOGIST: c:.l-r-lcs c. Lt .. <.y lil::_ 

DRILUNG RIG: t-1«.....t- lnJ~.- DRILLER: 

Sampl Depth Blows I Sample UtfM)fogy 

No. (FL) 6" or ROD Recovery Change 
__ and or (%) I (Depth/FL) 
.ype Run Sanipre or . 
--ROD - No. Length Screened 

1nienra1 

ii 
~s .._ Br ..... \\e..~IL . 

- -

u 
s 
c 
s 

('\e-\. u;.. ~....,~'/ ..,,,~ 

Sht".C: ~ ~"IS u_ 

II ,, 
II 

It 

II -~ C.U\'J llf/ so~ lAJoool CL 

~~~~-:--~~~-'-......-"'--~~~ 

T<-rr.f ~~ 

Remarks 

, , 
fr.,~-«Jti. (l. +,...<~ &;,..,Js'-t, ft>.. 1M&>7> 

• When- rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole; Increase reading- frequency if elevated reponse read. 

Remarks: l6SS8f.<Ml'~2... ~ lRol 
). sgB'E<IJZ<fJ'{ ll1~¢ 

Converted to Well: Yes No >< 

Drilling Area,__-,--_, 
_Background (ppm):l ¢ 



[ I L) Tetra Tech NUS, Inc. BORING LOG Page _I_ of_\_ 

PROJECT NAME: NS1.\lc... ~1w-1e. S WMv I 6 BORING No.: 16 S 6. g 8 
PROJECT NUMBER: N 7-'-l't8 c:ro</>3't3 DATE: --;-8~}-,..,-1-'1:1""""'1-"'-. -----

. DRILLING COMPANY: 'TC.~ -y~ NUS. GEOLOGIST: cr. .. <1.e:5,c,. t..C("'L'1 DT 
--~-~-~~~~~~-

D Rl U ING RIG: Hc....Jc\ A".9<~ DRILLER: T"t'TY ~N 

: . MAJEfUAL DESCRIPTION 
$amp Oepth Blows I Sample LitholOgy 

No. (Ft.) 6" or ROD Recovery Change · 
and or (%} . I . (Depth/Ft.) 

ype . Run . , Sample or 
· ooo No. · · Length. Scre.ene(I. 

Interval 

<P 

' '-l { tl.\d· BrzN ~ CdVI Wfso"'<-
&+·l"'I= ~oT"t;; ~01--sr.,· 

If 
Ol)G... ,, ,, 

z.. ~ L 

3 I[ s., •. ,.1 .. 1 C(,k/ 
CL 

·~ l.f 
I I If c 

B°"'~ ,-e_.,.,,.,,....T"J 

• When rock coring, enter rock brokeness, 

·•Include monitor reading in 6 foot inter:vals @ borehole. Increase reading.frequency if elevated repcinse read,. 

Remarks: 16$ BB<P¢<bC. ~@) 12.t~ .. 
16 SB 88 9 Z Cb'f Q;;/Afij @) I "2-2'_ 

Remarks 

.. , 

Drilling Area __ _, 
Background (ppm):I ¢ 

Converted to Well: Yes No ,/Z Well LD. #: ___________ _ 
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PROJECT NAME: NSuJc. QAf..£ , Sv.i:\\u 16 BORING No.: 16 S.8 8'J 
PROJECTNUMBER: , N9-1#'1B) C.To 4>3'-13 DATE: <'iJ/NfrPt 
DRILLING COMPANY: ~ +r-t -r-~c.\- No~ GEOLOGIST: c.t-. .. .,-ks c... t.!>-~~"f nr:: 

~~~~~~-"'~--=-~~~--

DR 1 LL ING RIG: . 14....J. !''!¢~~ DRILLER: . T~i1 Ro-.ld."1 

Sampl Depth Blows I Sami>le lithology 
No. (FL) 6" or ROD Recovery Change. 
and or (%) I (Depth/FL) 
ype Run $ample or 

. RQD No. lenglli Screened 
interval 

• When rock coring. enter rock brokeness. 

.. ·•.I( It II 

;~--. 

I/ 

.·! 

u 
s 
t 
s 

•• Include monitor rea!ling in 6 loot inteivals @ borehOle~ lnciease reiiding lr~ency if elevated reponse read. 

Remarks:· 16Si}'l.'6¢¢<.,' ~@ lz.sp 
t<:>.s~cz<PiiJq ~ @> 131?? 

Converted to Well: Yes No )l-

Remarks 

cA.· 

Drilling Area~-~ 
Background (ppm):! p 



t I Lj Tetm Tech NUS, Inc. BQfl!l\IG LOG Page t of J 
. -- --

PROJECT NAME: NSwc.. C..~E' s.,...•u'i6 BORING No.: I b ~8 qsb 
PROJECTNUMBER: N'.~':ftte. c__-ro <IJ3.'L3 . DATE: 8{i6{</>'f 
D81_LLING COMPANY: £1==.s. GEOLOGIST: _ChP~· ."""'._,_1e._·5:.~c_"""'".--··L4_~_,.,~7if..~-
DRILLING RIG: t> Pl" DRILLER: \TOs'h 0 ut--t-o..<J 

·MATERIAL DESCRIPTION 
Sampt. Oepth Blows I Sample Lithology 

No. (Ft.) 6" or ROD Recovery Change 
and or (%} I (Depth/Ft.) SoU Density/ 

Type o Run Sample or Consistency 
ROD No. Length· Screened ·or·· · Color Miiterial .cia$itication 

in1en.a1 · 'i:ti>ck 
Hardness 

1V ¢.6'' 

2-IV 

2'5 ... :/ ,._,, 

6 v 11 I/ 

... 
It ,, 

,. r/ 
I< " :t- I/ 

rt .W!A'/. S1t..-r.v· tC.1.-k-/. 
i-se ~.,.. S'•t.:r -t 511 .. TS..-o<>£. 

- l? ~Fvs.A.t.... 

IV 

v 

IV 
IV 

. •When rock corin~ enter rock brokeness. 

u 
s 
c 
s 

; ... 

•• Include monitor reading in 6 foot intervals @ borehOle. Increase reading frequency if elevated reponse read. . . .· 

Remarks: f6~gqqS <t><-f¢6 ~·iz.,H,. · · ~£:it' 
· ·. 16 SBq¢ ¢6dB ~@ Vi't-9 · · , ·, 

PlDlAD Reading (ppm) 

N .. ID .. ;:.,. 
Ci. ~ 0 ·m .. 
E Ci. .£: 

~ .. E f 
Cl) .. 0 ·,°i: 

Cl) ID ·O 

. Remarks 

~ - ' 

3.S 

Drilling Area~--. 
Background (ppm):jc;6 -~ 

No X --'----Converted to Well: Yes Well LD. #: --------'-----'------



{ I t) Tetra Tech NUS, Inc. BORING LOG Page _l_ ot _J_ 
PROJECT NAME: tJ.swc.. C:.fUWJE.., ~v.>NIU l6 BORING No.: __ !_'6..,.--S-:S_<f_,1.._ ____ _ 
PROJECTNUMBER: N1--'1'18 c .. :1·0 4>3l.J.3 DATE: S/i6/c6'-f. 
DRILLING COMPANY: £F.5,. GEOLOGIST: O-f'.\~~ c.. ~-t::nz:::. 

~~~~~-=-----~~-=-~~ 

DRILLING R.IG: ·. C pr DRiLLER: (Josh ~ 

Samp Depth Blows/ Sample lithology 
No. {Ft.) 6"orRQD Recoverr .Change 

and or (%) I (Depth/Ft.) 
ype Run SamPle or 
RQO No. length Screened 

interval 

I 
<:£..,.~ .. ~ w/ ~o.«I '(¢ - e,~ 

~Sc.. G$1 i...r,e_ ~vd.'> .-SMb {_81 12" 

No 'R.~o-v£o£-y 

Ne> R.£C..o'J~'f 

·e:. Nt? R€F-ov€.~ 'f 
0(1.6. 

S+..ff 6'!,.J S11.rr C'-AY ct.. 

" 
,, I( 'I q_ 

oec.- 1, •r 
II 6""' .Ccl NC; 

II oe.o-: 
s,1+-f Ct.AYw/"fk,.;.._&.,..w!. iJ(U)' <'.?{_ 

!•. " I.~ ,., 
3 If ... GtiN'I ;:; rr ~..- L:l;A-"-· '.L 

R€.i:-~A-\..-

• When rock coring, enter rOck brokeness. 

•• lnciUde monitor reading in 6 fOQI intervals @ borehole. Increase reading frequency if elevated reponse ~ead 

Remarks: 1€S8 Cf l ~4¢< c~ w/ t>~PH~F!> 8t(el!f¢ I 

Welll..D.#: 

Remarks 

5G-f' 

-

Drilling Area 
Background {ppm):..-1 ~¢--.I 



[ I LJ Tetra Te~h NUS, Inc. BORING LOG Page _I_ of J__ 

PROJECT NAME: t-1 swc. C...~e., Sw.t1 u 16 BORING No.: \ € S€ 'l 2... 
PROJECT NUMSER: . N9-'f'fS c...-r-o <P5~ DATE: 8lt6/</>'f 
DRILLING COMPANY: E.F-.S GEOLOGIST: o.;.....k.> (_. {_q,..c....,lil:.. 

-'---'-'~~""---=---""~__.:.....:_;=-~ 

ORILLING.HIG: 'DPT DRILLER: ~~~ t>u~ 

MATERIAL DESCRIPTION PiD/FIO Reading (ppm) 

Sampl• Depth Blows/ Sample Lithology u 
No. (Ft.) i;• orRQD Recoveiy Change s 
and or (%) I (Oepth/Ft.) SoU !)ensity/ ·N . 

c .. m ., N Typeo1 Run Sample. or Consistency Remarks a. :;; 0 m 
RQD No. Length· ~ned· ·or Color. Material Classification s· E a. ..c -~ .. 

lnleMI Rock .. E ~ . U) 

"' 
0 a lfardnesS II) m 

<I> v CoN~~r-e °""~ 311 • 
l ' v P.. ii loo~ 

c-.~~ w/112.«.»--b (<IS-a 

·' 6'7A-Y L"'..-'-L- &>..-Is ~~D (.'O'L t 
'? 1&f> v0 - ¢ Z.t ¢ 

'2. v , -- No tl.£co-Ft=.·r2-Y ·r 

3 v No fUi.c.o-i£.12... y ..... 
c;;. / 

"-f v J ·No e.t.c..o"lEJ?. / ..... - ,..-

IV ~ D..A"'/ 
, ... 

·2 s Lf' ~+.~ sz; S1i...rt 
c..L i>.-3 <f> <:f> ¢ ; 

·' v 6 If fl IC ,, 
<!l. (,.'( 

. 

IV ' .. 

7- ,, Jf le 
,, 

et. ~-"' 
B v ,, Ir !;;, *1 C.V'i wf ~'"" e.. 

-~ N, ~ 12.oc.~. .. 

3 v II . ~ S•l'h .. G..LAY CL I 

·4 - ~G.A..i.Sit-L ~ ~ 
~ .. :--

/ 
'. 

, . r<P 

:v . 
lf 

t2, v .. 

v 
v ' 

} 

IV 
.. ,. .· -~ 

v 
v ) 

v 
v 

• When rock coring. enter.rock brokeness. 

•• lndude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse react 

Remarks: h3;"f-~ · 16 S-S ~t:.t<b 6' ~c .. i @> 13 ,$;I 
11$'5 G.?!4tf.··iG~an,(/>6CkB 

. . Drilling Area~-~ 
:Background (ppm): ._I ¢'-----............ 

,.. : ·-~ '. 

Converted to Well: Yes .No. Y.. 



l • t] Tetra Tech NUS, Inc. BORING LOG Page _L_ of L 
PROJECT NAME: N.sNC C~£, ~u>NIV l6 BORING No.: J {; SB Cf3, 
PROJECT NUMBER: N ~'f&\S C.Tb 134.3. DATE: filr6/<1> fj 
DRILLING COMPANY: £.Fs GEOLOGIST: Cl-.-'~s. c_, L<t"'e.." HE::: 

~~~~os..-h~.-b-:Jtt.O&IJ~.~-.-:-~~~ 
DRILLING RIG: DPr DRILLER: 

MATERIAL DESCRIPTION PJD/FlO Reading (ppm) 

sample Depth Blows/ Sample Lithology u ' No. (Ft.) 6" orRQO Recovery Change s 
and or (%) I (Depth/Ft.) Soil Density/ N ;_, 

[ryj,. 01 Consistency c Remarks '~ m .., 
Run Sample or "\ .. Q. 

~ 0 m 
Length . ·Color Material Classification .. 

ROD No. Screened or s E Q. .<: ~ Rock .. E f Interval . (J) .. 0 ~ Hardness U) m 

cf> /' Lo "'c.llE-tto CovE.(. 

' l / {>.6'' L~S<- ~. 
C:.."'cv~k w/tlc.~ l<f>-
l..atje. &>.. .. ...ts, +~t>O( 

B'' 
~t( )2.i~) :§ G-f> ~ ¢> ~3 </) 

2. I/ - <: No 1C£0:::>v£1'l-'f' 

s / ...... 
NC1 :~£co\J~ ':J 

·~ / " No <L~~ \J E.f?.. / .,__ 

~. :• / :3' 
balr 

.'Z._ s S+.tt:-· ~ S11-t-r CLA-'f [CL. 

b / ( c 1r 
'• " t:.L 

1-,/ ,.., Stl:N 
Jr ,, 

.'·· 
l..L 

.. 

I/ '( f'lf;r;.,, 
,, I. C.L 

8 
'..:;. 

;~< 
/ · rt-£ f!osM..., · 

,. - ·-·· 

I/ 
v 

' 

I/ 
/ 
v ,, 

/ 
/ 
:/ 
!/ 
I/ 
v 

• When· rock coring, ente( rock brokeness. 

•• lndUde monitor reading in 6 foot inteNals.@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: J6 S@83 </,l.f<f>f, ~ © !Cf.SS ~@f-£6 11 

.tE> s& ~ Sh6<t> a ¢.J6zj/@) 1sci>s 
Converted to Well: Yes No )<. 

' 

. 

-/ -
3> 

. . . .. ·~ . . . -, 

7 -... ', .. , . 

... ~ 
b' 4> ct> </> 

} '/./ 

1z;3 
. ........ -

12\3 .'7 ··': 

< 

) 

. 

:~ 

Drilling Area~~~ 
Background (ppm):l p 



[ I LJ Tetra Tech NUS, Inc. BORING-LOG Pagel_ot L 
PROJECTNAME: tJs~ ~£., s...-u t6 BORING No.: 1b58 'f'-J 
PROJE:CTNUMBER: N1"t"f8 en> qsz't..3 DATE: gZ,1, /"1'1 

. DRILLING COMPANY: E FS GEOLOGIST: --=Ch=·<-':, .. ,,,,..,· r_1_e.s_· _c_~_L<t_ ... ".....:..,_1iLo==-· _ 

ORiLUNG RIG: D P"I DRILLER: J'Osh ·~ 
MATERIAL DESCRIPTION 

· Sa.mple Depth Blows/ Sample lithology u 
No. .(FL) 6" a<ROD RecoVery Change s 
and or (%) I (Depth/Ft.) Soil Density/ 

[Typeo1 Consistency c Run Sample or 

ROD No. Len!ith Screened . Of Color Material Classification s 
Interval Rock * 

Hardness 

ef> v CoNe.r..,"('~ Ccv~tL 

l I v <jJ,(, ,, \\o.,.t_ 
CoNc.r.,+c "'/~'6c...J, (¢-8 '0 

Go.-t La .. .,~ 6-r ...... t.s; .!- ~·~t) (8'' -12, 

z v / No RE. c. O'l e. (;?. y 
~ 

3 v I No R.£ c..ovf..-'12.-Y . ....._ ' 

:'i v .. '· No R.€. c cver:..:y 
..:....;... 

.... ·::- ._ ... ~ 

IV '7- s </>.b" looce. GtrJl'f" Nie .. ·.~LcS~P er 
... ' 

{; " « I I' ,, 
GP 

-v ' '(7f 
=t--

,r tc rt .. 
1/. . ,: 4c>~e. 

~ $1 t.-iy q.A., u.1/S-e. Gr..wel ~· <( 
0 j· . ··, .BC!+' 

:o .. -.. ·· ... REF.9:£.4 .L ... .• 

··i· 

IV 
. 

' 
.•··'•. v 

-. 

IV 
i .. 
'· .. v 

v 
1/ 

.. v 
IV 
v 

·<· 

• When rock i:oring, enter rock brokeness. 

•• lnciude inonitor reading in 6 foot intervals @ borehole. ·Increase reading frequency if elevated reponse read. 

. Remarks: U; SSct':f </>7"¢>8,, ~ @ft.f(¢ 

PIOIFID Reading (ppm) 

N . 
Remark~ 

·:e CD · .. ;.., 
'a .... 0 CD ... CD 

.E ii. .c .... .. E I!! .!! 

"' 0 ~ .. CD "' 

l\ ~ G-·P ¢ ¢ P'>~ <j c;6 

...... 
./ 

....... -., 

7 ,.- .. 

.. .. 

6'"-~t '<i> p '2.f ¢> 

J tP· 

·J- ~ 
-c..L 

" .·.~ -
' 

.. 

' 

Drilling Area~-~ 
;~·Ha,ckgroi.ind (ppm):I 9' I 

Converted to Well: . No 'f-_ _,__ __ _ Well LO.#: ___________ _ Yes 

/ 



t IL] Tetra Tech NUS, Inc. BOHlNGLOG 
PROJECT NAME: fJSWc. ~ft<NC1 SWMU 16 BORING No.: 
PROJECT NUMBER: Nr'l"16 C..T(). <1>3lf3 DATE: 
DRILLING COMPANY: E~...S. GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology u 

No. (Ft.) s"orROO _Recovery Change s 
and_ or (%) I (Depth/Ft.) Soil Density/ 

rYP.o• Consistency c. Run Sample or 
Materiai Classification . .1~00 NO~ Length ·Screened or Color s 

Interval Rock .. 
HardneSS 

<P v Lo1'.IC-~r£. O>vE.~ 

J v t.'f>' GMT 
ce:-.~vt. U.>/'2.~v-h (!/>- (Jll 

) 1-k<r.l u,,...,.._ GQ...,,ds .r-~.D (, ~II...,. 

v ,, ,, ~ c;.c.;;.. __ ,s. ~o 
z ~-. No RE.c.o-..t~'/ 

3 v ,. 
1'.b. R&.ovt.~'l -

... v ~ 
/ N6 ~Co'J£/L '.t . ......_ 

IV ~ 
. .. 

Z- s 3' $t-tff:. -~ . s I \.l--t s+-A/' ·Lt_ 

b v H .,,, l1 I-( 
C..\.. 

v OIZ-fi,.- ~' t+v c.UcY W•~ 
7- 1l ~ . fte:A. Sfb..-L-s , ICL :, v .. 

g ./ ......_ -R£FVSA-L... 

IV 
.. 

.. v· 
IV 
v 
v 
v 
:v 
IV 
IV 
v 
v : 

. ~ Wilen rock coring. enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse re;id .. 

Remarks: lbSBcis· lfcp{; ~@J tC/6-& w/1-1&/~D 
s q 

Converted to Well: Yes 

) 

Page _I_ of _I_ 

l~5B~5 

PIO/HO Reading (ppm) 

.N . ;., 
Remarks .. m .. 

Ii .... 0 m .. 
E Ii .c ..... .. E e ..! 
en 0 l5 .. m en 

1· 16-'1 } &P ~ fZS '(> ¢.> 

- -...::.... 
/ 

"""' ·~. 
. ./ 

-~ ·. 

-~~ d> Ct> ¢ 
.. 

~ 
·~ 

S-.>:s 
..... ..; .,.... . ., 

Drilling Area..---,--.., 
.Background (ppm):I ¢ 

~.s:a.( (JD -1- I . 
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l I Lj Tetra Tech NUS, Inc. BO.RING LOG Page _I_- of_/_ 

PROJECT NAME: ~swc Cfl..IWJ€., S.,..,riu U> BORING No.: Jl, 5 S <t-6 
PROJECT NUMBER: N T-"'1S C.TI> 4>3~ DATE: S/ri./{>'-/ 
DRILLING COMPANY: f£F.s. GEOLOGIST: --=Ch::::..::.:.. "'=.-..:..t"-.:::.!>_e.,.:::,..: ,....· _Ll_...,_<>t_,_."--"-f!r......_· __ 

-0-oSh . Ov~ DRILLING ·RIG:. DRILLER: 

.. MATfRtAL DESCRIPTION 
sample Depth Blows/ Sample lithology u 

No. {FL) 6" or ROD RecoVer)' Change s 
and or (%) I (Depth/FL) sou Density/ 

c !Type 01 Run Sample or Consistency 
Color Material Classification $ ROD No. Length Screened or 

lntenral Rock . 
Hardness 

-
. 

<P v CoN~T£ Covf:Q_ 

l f v 1>.(.f' l.,.-S<.. 
<:...oNC.rc.f-c. \U/ ~l:> ... .-.b l ~ 

(;e.4.)' la~ &uvL{S¥~£Y (j_ 
an 
,,:;: 

2 i/ ~ No ~E..Cc'l~"j' - .. 

v ·-
3 c:... No '2.tc~y 

y v I No. ~~1<2:)' ~ 

,. IV tt' 
~-

2 s Snk: kJ~ &" it.r(: ·c_t,,.A-,,- a_ I~ 

6 ,, 
If 

, , 
t-/ ci.'.l 

1- I/ 1; It Ir '-/ CL. . .. 

8 I/ f/ (/. (( .r/" 
~-

3 Cf IV ./ 
Rt:.A>SA-L-- ·" v . 

rt(> 
' 

l{ IV 
\Z. v 

v 
v .. ., 

1/ 
IV 
IV 
v 
v 

• When rock coring, el)ler rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: J€sB <JG <P'-t<Vb ~· ~,. l-5 24· · , 
, KS6«<;"<$6<J8' ~@) IS"·2.-S· 

,. 

PID/FlD Reading (ppm) 

N . ... m .., N Remarks a. ~ 0 m .. 

z.''_)1 

E a. .;c 
~ ... E 

CD 

Cl) 
'" 

0 ·li rn m 

G-P - ¢ J,2 ¢ 

""'-_, -
..... .. 

.. _ _,.,, 
..._ . ..;;.. - .;: 

ls:J ~ rb.~ </> 

l>~ 

q.; 

~.</ 
....... 
/ 

~~-
-~· 
~ 

-

' 

. 

Drilling Area~-~ 
Background (ppm):j ¢ , 

Converted to Well: Yes No ·•><= Well LO.#: ___________ _ 

\ 
/ 
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PROJECT NAME: fJS-OC. C..AA..i~, SuJ.Ai_to l6 BORING No_: 16Sf5 qr 
PROJECT NUMBER: N -rt'f0 C.:.oo ¢3~ DATE: SZ,r:,/~<./ · 
DRILLINffCOMPANY: ~F..S. GEOLOGIST: C.H-.rk> c. t- ... c:t'JIL 
DRILLING RIG: · l>Pr DRILLER: --::JCi-oS-.,-h-t>-~-.--.-----

Sample Depth Blows/ Sample Lithology 

No. (Ft.) s• or ROD Recovery .Change 

and or (%) I (Depth/FL) 

Typeo1 Run ·Sample. or 

ROD NO.· Len!Jth Screened 
·interval. 

</> v 
.. 
I I v ~-6" 

z. v 
3 v 
'i v 

'• 

2- s I/ 31 

6 v 
=f-.. v 
8 / , 

'---

v 
•/ 
IV 
v 
v 
v 
v .. ··· 

v 
rV 
:v 
v 

Converted to Well: Yes 

.· · MATERIAL DESCRIPTION 

Soil Density/ 

Consistency 

or Color Materia' C'assification . 
Rock 

Hardness 

C..on1~r£ <b'1~R.._ 

Uo~e.,' I~ 
C..NUz:fe '"' ~·br...,.b.l¢-e 
t....ryG. ~·els.·~ I SA->1> {j 

, 
,No R£covEte.y ..... 

I 

~V~'j' ~ f\10 

I "'o ~£~') ' -.. ·~-

Sr< ff. 6f''"' u.y:· S1H~c..l.Jry "'6T.G .:.:-; ... : ·' . ,. ..• 

•I I( •< 
,, 

1c··· ~ · Si:t+ ...,fs1 r+s+...l"c_ 
6tfJ f;.re.o~ .... ~+-.S ";_.:· ·' ;: . 

R£ Fu SA:(... -

... 

. 

No 

. 

u 
s 
c 
s . 

0 ,,_ 

c.t_ 

<:l-

ML: 

PID/Fl.D Reading (ppm) 

N. . 
Remarks ... .m ... N ,1· ; 0 ·m 

ti ..:: .... .. "' ~ E 0 en ... ii en· m 

t2:01G-P - ~ cf> ~ 

-e)t 

....._ 
·/ -

... .,...- . -

-- v 
.. ·/. 

l2:t tp 6- f> 

?z}/ 

•·'1 
. :i? 

< 

Drilling Area~· -~ 
Background (ppm): I ¢ 

2-



. l • Lj Tetra Tech NUS, Inc. BOFllNG LOG 
PROJECT NAME: NSu.sc ~1 SwMV/6 BORING No.: 
PROJECTNUMBER: N :f'l'-<8 c..ro ¢3'-(S DATE:' 
DRILLING COMPANY: fF.S GEOLOGIST: 
DRILLING RIG: G<-of>o\'.>e___ DRILLER: 

MATERIAL DESCRIPTION. 
Sampl• Depth Blows I Sample Lithology 

No. (FL) 6" or ROD Recovery Change 
. ;ind or (%) I (Depth/FL) Soil Density/ 
Type o Run Sample or Consistency 

ROD No. Length Screened or Color Material.Classification 
Interval Roe~ 

. Hardness 

u 
s 
c 
s 

I V 2 1 
Loose 

· C~+e. .,../Q...b4...-'t, (~-8~ 

(rll;tf v.r,~ &...14.!>.f.-~b ('?}'-tz." iG:P 

V oQt;,-

Z ShFF .·. ~ S1t-T'{ C~A"'/ 

3 v ~1=+--+---"..,.-..4"..,.--t.-.· . NO P-.€, c. o vie e y 

Page _I_ of _I_ 

\~SIS Cf8 
B/r6/<6't 
C\--~leS. C• &tw~:y J:lf- \ 
Tos~ .D~,J ) 

PID/FlD Reading (ppm) 

N 

Remarks 
G) m ... N 
'ii ... 0 m .. 
E Ii .c ... .. E ~ .!!! 

.en 
"' 

0 ~ en m 

·. .'./· 
t-o.-1----1~--,,...+----1 

Lf V ac---1---....,..--r--r- · No Q€'co,j~§.:IL:-r ...-1--+-~~__,__,.-.. -... -;;.~ ..... · 

s-IV z.s' :t_ 
•. 5~·.:.t 

bv. II " '. ) ' '~ 

. ~ 

v 
.• ·tj 

v 
:v .· 

v 
v 
·v 
v 
v '' 

v 
v 
v 

' 

• When rock coririg, enter rock brpkeness. 

•• Include monitor reading in 6 foot intervals @ boreoole._ lncrea5e reading frequency if elev"!led reponse rea;i. . Drilling Area .---r--.. 
Remarks: Bor1"'3 Lao..+--.J J'N'~iac.- B).d9 , 14(; ··. ~.Git@)€' .. s Background (ppm): I ¢ 

.. (i~~iVJ-l$-i~~_tf$f'~ il-SBW (JJ{,<1> Y- e;,U;;t;;/@J t¢s¢ 

ConvertedtoWell: ·.Yes No · z<= Welll.D_#: ______ -'-----,----
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PROJECT NAME: NS we. c._iuttlE 1 S\IJMV f6 BORING No_: lb $JS '1'1 . 
PROJECT NUMBER: NT.'f'-18 c...,..-o Q>~l/~ DATE: 8b<. (¢Cf 
DRILLING COMPANY: E t=-.s,. GEOLOGIST: Cht.rkS c.. L4.v<y1lC 

~-=:--~-::--~~~~~~~~ 

DRILLING RIG: 0 PI DRILLER: :fog.. ~ 

MATERIAL DESCRIPTION PIO/FIO Reading (ppm) 

Sample Depth Blows/ Sample Lithology u 
No. (Ft_) 6" orROO Recovery Change s 
and or (%) I (Depth/Fi) Soil Density/ N . 

Consistency c Remarks 
., m .., _;..,, 

Typeo1 Run Sample or Ii 
._ 

0 m ., 
ROD No_ length Screened or CQ!or Material Classification s. E Ii .c ._ 

Rock .. E 
.. ·_!!? 

Interval . <J) .. (; '<: 
Hard!JesS en. m a 

cf> / C.o .. u:_t?>C.n!:. ~ 

l l / ?--' U-sc.. <J,.tll+.'f 
CbN"1'c+c._ OJ{~fo (J/>-fJ'') , 
L.t~c-... (~~~ L~l'-iZ; :p,p 4>3 ~ 3~ ~ 

I/ oe6· 
z S+·~ 

~ 
$1 l. T'( Ct.A 'I C.L ~.'2. ~;.. 

. 3 / , 
tJo RE.CcNR.tl..'-f 

........ 
/ 

lf / /'::;; No (Uki:N£~y 
..,,__ 

..--

2- ~ / ~.s' $Tl~ ~~ s ,.__....., CLA-Y ct_ 3,5 <f> 5;-2 r/> 

6 / . rt JI I• I J 
C.l,.. 3.5 

:r I/ ,, I r 
,, 

~- ~. {, If 

I/ ., .. " J( CL s RE-Fv~A-L- · 17.f 
/ 
/ 
/ 
/ 
/ 
/ 
I/ 
/ 
/ 
./ 
/ 

• When rock coring, enter rock bmkeness_ 

•• Include monitor reading in 6 foot intervals @ borehole_ Increase reading frequency if elevated reponse read. 

Remarks: &.n...., )oc.o.~ fr...>$1o<c_.6lct.9,llf(;, =f,5/ 
j s J;, 

Drilling Area · 
. Background (ppm):! ¢ 
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APPENDIX B.1.4 
SWMU 16 

BORING LOGS AND MONITORING WELL 
CONSTRUCTION DIAGRAMS FROM THE CORPS OF ENGINEERS . 

\ .. 



' .. 

' ' -~ ': . 

.. , 
' ,_ 

II 

• 
I 

7 f" Schedule .C.O PVC Pipe 

Grout 31. 7' 

2.0' ,-.sz. 
.. 39• 

·.·'·L ., . 

V Water Depth at Time of Drilling 

§ ~ell Screen 

3.0' 

35.8' 

·9. 45' 

5.45' 

7 64. 3 7 ft ~!SL 

50.7' 

N\o.'SC. Crane, Indiana 
Building 146;..0rdnance" 
Dem~l Facility 
Well Completion 
Boring Number: WES-14-1-1 

... ··: 



I_ 

I 
I 

I 
I 

O.OT 

~ .... 
.. -.., 

c.. 

~ 

5.0 

10.0 

15.0 

20.0 

15.0 

I 
I 

~ 
.~ 
I 
1 -· 
J 

J
I 

I ..., 
I 

J 
J 
I 

J 
l 

I 
1 

_J 
30.0 ~ 

35.0 l 
.;. ~ . .. . . .. 

'-'-: .. :. j· 
\:::r: .. '3' 

. ·. 40~0< ' 

.. ;, :.:/ 

. 

T 
-

76.0. 37 ft ?".SL 

Sandyclay(CL): bro'l.1Tl, soft, dar.ip, 
grained sand,· gravelly (sandstone). 

very fin~:-
"· 

Siltstone: bro\.-n to light grey, unifo:-n:, co~ 
position (quartz), soft to s~iff, highly ~ea~here 

. damp. · 

Clay Shale: red, brown, black, orange brown, 
very thinly bedded (l/16"-:l/4") highly Yeathered. 
soft to v~~y stiff, brittle, and contains iron 
contreations or lenses. 

-Shale: dark grey ~o black, weathered. and oxii;ih 
in regions, very thinly bedded, coµtains micro 
subhedral grains of calcite. 

::::'.:coal: black, soft to moderately hard, eart:ll · 
· :bi:tuttinous, :Pritt.le, blocky, contains .limoni 
; a,.nd approximately 5% sulfides· (pyrite and 
·Chalcop~rite). ~· 

l 

Sandstone: "1hite to light grey, red, and brown 
· thinly bedded, fractured, oxidized, uniform~ 
p~edoillinant.ly very fine-grained quartz sand, 
moderately to. slightly. friable, bedding dips 
approximately 15 degrees from horizontalvit,h 
cros·s-bedd.ing visible. ' 

continued 

J{WSC, Crane, Indiana 
Building '146-0rdnance Demil facility 
Litholoszv 
r.orin2 Number: W'ES-14-1-83 



;~ .. , 
· 1 

I 

l.O. 0 

.::'. 45.0 

so. 7 

· .. · ~ .. ; 

724. 37 ft !".SL 

Sandstone. (60:';) and shale (40:;): very : 
sandstone interbedded Yith black soft sh 
~ing consists of very fine lamin~. rando· 
displaying irregular near shor~ depositi1 

Shale: dark grey, sandy, uniform, soft 

NWSC, ·Crane, Indiana 
Building 146 Ordnance D-emil F 
Lithology 
Boring Nut:lbei: WES-lt.-1-83 



3" Steel ?rotector Pipe \Ji th Ca~.....-..--

Grout 6.8' 

J 
Bentonite 2. 0 

Pea 
Gravel 17.0' 

\J 
16' 

\_2" 

Water Depth at Time of Drilling 

well :Screen 

t 
3~0' 

76L.. 31 ft ~SL .. 

11. 35' 

25.8' 

9. 04 I 

5.Lil' 

Schedule 40 PVC Pipe 

m.:sc, Crane, Indiana 
Building 1'6-0rdnance 
Demil Facility 
Well Completion 
Boring Number: ~'ES-l'-2-



l 
l ~ ._ 

.= _, 

' 
•C:.. 
~ ,... 

' 
' ,-

I 

--
' 

.',· 

... ---
-
I 

15.0 

20.0 

25.0 
25.6 

I 
-i 
J 

--r 

1 
~-

-·-

76t..31 ft nst 

Clay(CL): broW'tl, soft, dat:1p, o"tganic ttat1 

Clayey sand (SC): broi.m, _soft to stiff, v 
fine-grained sand, uniform. slightly da::p 

Sandstone: broW'tl, dark bro'l.TT\, very fine­
- gr~ined sand (quar%z). vet froc 15 to 16 

Shale: dark grey and bro""1, soft. 

NYSC:, Crane. India_na 
·Building 146-"0rdnance Demil Facilit 
Lithology 
Boring Number: WES-14-2-83 
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l 
t· 

l· 

I 
I 

I 

' I 
I 

I 
I 
I 
I 
I 

3" Steel Protector Pipe \.."ith Cap 1 i:r;:~?---
l,. l 

Grout 

:B·entonite 

Pea 
Gravel 

16. 4' 

,2 .o' 

17.0' 
:.SZ. 
25' 

2 ~at-er Dept}i ai; Time of Drilling 

§well Screen 

3.0' 
__ ....._ _ __.....,. 761. 65 ft MSL 

20.88' 

35.4' 

9.11' 

5.itl' 

\..__ 2" Schedule 40 ?VC. Pip_e 

~'VSC, Crane, Indiana 
Building 146-0rdnance 
Demil Facility 
\;'ell Completion . 
Bo=-ing Nucber: · \..'£$-14-3-83 . 

/' 

., . 

:•. 



.., .... 
.= ... 
:. 
CJ 
c 

0.0 

5.0 

10.0 

15.0 

. 20.0 

25.0 

30.0 

35.0 
35.i 

:..] 

J 
~ -

761. 65 ft MSL 

Clay (CL): brovn, soft, sandy, damp. 
organic matter (roots) 
Clay (CL): greenish grey, very sof: 

Sandstone: brown, soft, very fine-g1 
clay lenses 

Shale: bro'l.rn, ~eathered, hard f~om ! 
11 ft (iron) 

Sandstone: brovn, grey (beginning a 
15 ft), very fine-grained, soft 

Shale:. grey, dark grey, soft~ "7at:et 
25 ft 

Coal: black, soft (bituminous) 

Shale: see above 

NWSC, Crane, Indiana 
Building 146-0rd nance · DemiJ 
Lithology 

· Bori.ng Number: WES-14-3-::3 



Grout 27.0' 

Bentonite 2~0' 

Pea 
"Gravel 

. r .-.. · 

17~0' 

SL 
35' 

(2" Schedule •o PVC Pip• 

.+ 
3~0' 

760~73 ft ~SL 

31.38' 

46.0' 

9.09' 

' 5.53' 

~. ~ater Depth at Time of Drilling NWSC, Crane, Indian~ 
Builling 146-0rdnance 
Demil Facility 

§ \Jell Screen lJell Completion 
Boring Number: ~'ES-14-k-83 

.! 



I 
I 
I 
I 
I 
., 
I 

' 
' ' 
' --• 
~ 
I. 

... ·, .. 

·-.::: 
. .., 
. c;.. 

c;J 
0 

o~o 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 
46.0 . 

760. 73 ft MSL 

Sandy -~ilt (Mt).: broi.m with grey streaks. 
soft. damp.- very fine-grained sand. 

Coal: black, soft, earthy 

Siltstone.: light to dark grey; light 
brown, so'ft. 

Shale: grey, red (13.3 - 13.8 ft), sof~ 

Sandstone and shale~ grey to dark grey, 1 

thinly bedded, soft. 

Shale:,· dark grey, so£t 

Coal: black, soft, wet betYee·n 35-36 ft 
··:. (bituminous) .. 

Sandstone and/or shale (?)- no cutting!i,• 
very wet 

~SC, Crane, Indiana 
Building 146-0rdnance Demil Faciliit~ 

/ Lithology 
Boring Number: WES-14-L.-83. 
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I 
I 
I 
I 
I. 
I 
I 

Grout 

Bentonite 

Pea 
Gravel 

30.8' 

1..5 I. 

18.0' 

j 

5l. 
40' 

2. ~ater Depth at Time of Drilling 

§ ~ell Screen 

2" Schedule 40 PVC Pipe 

~ 
3.0' 

j 

3.5 • .5 1 

9.25' 

5.55' 

767.10 ft MSL 

~0.3' 

l.~SC, Crane. Indiana 
B1:1ilding 146-0rdnance 
Demil facili~y 
\.:ell Comp) et ion /;.-
Boring Number: ~"'ES-14~.5-83 



0.0 

5.0 

·~ 
~ 10.0 

. 

~ 
15.0 _.._.... 

20.0 

25.0' 

30.0 

35.0 continued 

'·.'. 

76i.10 ft MSL 

Sandy clay(CL): brown, soft to very 
dry, sandy- very fine-grained sand. 

S ., .... 

Sandstone and clay: bro\.10, reddish bro~ 
thinly bedded, weathered, soft, very fir 
grained sandstone. 

Coal: black, soft 

Shale: light grey, soft, uniform 

Sand.stone and shale: light brown to· bi­
~nd light grey to dark grey thinly bedd 
very fine-grained sandstone, soft •. 

Shale: grey, soft, uniform, sandy ;.-. f: 
grained. 

NWSC., Crane, Indiana · .···· 
Building 146-0rdnance Demil Fad.litv 

~itholoJ?Y 
Borim~ Hunber: H!:S-14-5-83 
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I 
I 
I 
I 
I· 

. :. ,;.~ ·. 

' 
'··· .. 

... 

' -·· -· 
I 
I 
I . 

I 
I 

•• 
II 

..., 
...... 

.:=. .... 
c.. 
c:; 
O· 

35.0 

40~0 

45.0 

50:0 
50.3 

··,. 

732.10 ft MSL 
.Coal: black, soft, brittle, uniform -
bituminous. 

... "-. 

Shale: · grey, soft, thinly bedded w.i 1:h ver: 
fine~grained sandstone. 
Sandstone: grey, shaley, very fine~graine< 

Shale: grey, soft, thinly bedded with ver· 
fine-grained sandstone . 

NWSC, Crane, Indiana 
Building 146-0rdnance Demil 
:Facility 
Lithology 
~oring Number: WES-14-5-8) 
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APPENDIX B.2 
SWMU 16 

DIGGING PERMITS 
ROUND 1, ROUND 2, ROUND 3. 
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\'IK>~K' REqlJ~STON EIS NO_ 
/(_ 

- ---:-~---- ....... ~--.• ~·- ..;.,,....~~--.....,....:..~-j.~ ..... 1~.l-!~~~---·.-- .,._..i: ..... ~.:-3q.~: 

.. ~ -~~--. co ~ 

~'/--~ ·J... 

. - . ...:....· .... ~~ ~;.;...:;',":'."'·~ ...... -~. -;;;:...·>~:-r··--~·:: 
- ·-~ . 

40H1 

WORK DESCRIPTION . . /\ r-. . . . . /~ . . . ·~ 

Urilh-"g 27£rL So1/-<5~~~9:;\:/lf!:. ::·s10r1e:: 'V. ~1h ;~f/BOf[~;-· Iftdiplet.·:w@-1l 5'w.~;:2 
1t1&-t'\B rnot11i-IP(,-c"'lJ- we/)s - :Sa;) bor=,ivgs' -~/6SLia1.:.a·~\1>u1R,KM 11hfh @hik. f&<t cf .AJ/t[t7~ 

A/ Qi/ w(# /i&,C, f!~'~.: ~.f#y, ITf Afs @~¥,( '.', , .. , . ' 
o;::::::~ ' _;L[}coRE-Og.U:;';.'. .: ,_> ~ G:TREN~EI('• .. >: ' .. ·::~:~~~~q6('7 ::x:, ·_;/Jf~~Jt~~~··SOUl,P:M.~! \. 

-z. ~ .. ' !.~F~03'.':':·::!,'Qffo~l{¢F:~f. NP'~tf'J'l()Tljgs:~f;;~QPclf~Q':i~-WQ:f{~$lF\'.'Tit ~v :~".:·'.:t·/:l,::/'." .. ·<• ''··. 

CdMPRESsED AIR Z:L . 
. . 

HIGH VOLTAGE ElECTRICAu .·· . ·- .. . ..·_. ~ ·. ,···>''. 

- '. ,:··. 

SEWER 

STEAM 

'fELEPHONE 

WATER 

SECOND ELECTRICAL d-
. " . 

3ENERAL OYNAMICS/NMCI 

I( 

<+-···.·· 
.... ·., 

_ ...... 

. '----'"" 
ORIGINAL - Code 09ZS-file 
YELLOW - Supv. At work site 
PINK - Permit requestor 

·, 
. . ~ ~ - ": . - - .. .;·~ 

. -~ 

' 

. : . ,. ;·: ~- ":.'".' : ~. -

·".! 

-.. ·· -... · 

. - - . . .. --.·,·: 

.·• >! .• " 

.. : .... t. .. . - ' : .· . .- ~· 

i ·' 

''": : 

: . . . . 

-· J'01-·· §~G-6 

~ <3.. ~;.r~c:J3. 

3~ict~>~ 
·. ' v 
3;vJ/O;>. l>__A 

_; . ·-~. 

DATE . 
----> r \ '(/ r1 ~ 
JO'- VJ 



~'JNG PERMIT. . 
N~1t.t CJJANE 1100Q/~ (REV. 8/02) 

EQUIPMENT TYPE 

D HAND TOOLS. 

COMPRESSED AIR 

HIGH VOLTAGEELEC.TRICA,L 

FIRE ALARM :Z ;l 

GROUNDING 

NATURAL GAS 

SEC.URITY ALARM . 

SEWER 

STEAM 

TELEPHONE 

WATER · 

SECONO ELECTRICAL 

GENERAL DYNAMICS/NMCI 

;r:;-; l' 

-; ! .. ' . ·• 

.•:. 

In addition to the general precautions for excavating where undergrouild utilites. are present,. c0mply with'tfte fofloWing~ 

DISTRIBUTION: 
ORIGINAL - Code 09Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 

..:· •.. •.• ~'"'.· .. _, ... 

REMARks . { 
\ 

.:_ 



DIGGING PERMIT . 
NSWC CRANE 11000/3 (REV. 8/02) 4341 

DATE 

DHANDTOOLS . . OcoRE DRILL D TRENCHER D BACKHOE ·oHEAVY .EQUIPMENT 

. {J3 UNDE~GROUND u'nLITIESt.OCATED IN WORK SiTE 
PRESENT' · .·MARKED 

COMPRESSED AIR z_.;;z 

I< HIGH VOLTAGE ELECTRICA_I,., 

* Fi.REALARM Z~ 

GROUNOING z_i} 

JRAL.GAS 

~ SEWI;R _ 

STEAM 

l(WATE~ 

~ SECOND ELECTRICAL iA 
GENERAL DYNAMICS/NMCI 

In addition to the general precautions-for excavating where underground utilites are present, comply ~ith the followin·g: '_ . 

,fl 1Joss1J/e;, . r . --

ORIGINAL - Code Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 



... (>(GGiNG P~~IT .. :fr ' ""'. 
. N5WC CRANE n100013 (REV. s102) ·4341 . 

DATE 

WORK DESCRIPTION 

.· Sod bas1.J'J'S: olrl:mcJ ')!:.;;; vhwxW~ e. s~-.s <I 

1.111d!l.!!ed.,ot1L rf :-yo1h.Jd. ul.Bfee th@Ji iaY.1ti-1J aLeii!s. &e.. 

0HAND TOOLS· • OcoREDRILL QrRENCHER, · ·. QsAcKHoE-- ·, 

. ·. coMP.~EssEo AIR z> 
. HIGH XOLTAGE;i,ELECTRICAL,. 

GROUNDIN<:; z..,.;;l . •· ,. 
·.NATURAL GAS 

-.$TEAM 

TELEPHONE 

WATE,R. -' 

SECOND ELECTRrCA:t ;zA 

GENERAL DYNAMICS/NMCI 

· .. ··: ".: .. .,;· .. -:·,. 

•.=-· .. : 

. ·.:. 

. ;,··,..·:·· . . : ·.: ;.-

.• ... 

~- .: :~;~~-~. . : 
~-

. 1~· .. 

. ·-
In addition to the gene~I precautio~s for excavating where undergrotind utiiit~s are present, comply with the foll~Wiii~: .. . -.. --- . . ·. . . : .· . . -· ... .. . . . . : . ,-. ,. - . ' ... · ·-: .· 

.· ... 

. . ·.··--..· ..... 

-1NclcuLe~---~lJ:?i -. :ft«(t . 0£ .10' /t4Jr&d e11-cfa ._ .. ·s;rJnJ;v)~. /ikA-Yz'dd 
/-f Oossz)r)e:; , · -• · 

. · .. . ·,· .. ·· 

: ., -~ . ; .:::: ·- ' . 

1 ·-' 

} 

ORIGINAL - Code 9Z5 File 
YELLOW - Supv. At work site 
PINK - Permit requestor 



,. 

-~~~:t~J!13 (REV. 8/02} 
-. \ 4594 .j· 

~~~~fr!t!t~~:~;1h:;!~; :x~t:;;::~::~:::::; 
/fte, offm;lie/ dr11-M:4js(,J11,Nc/l<;1kr:)e.s). /M _.!JKt: 

cud al lft.e rt <tletlt?- ~ e fred;/Ue . .. 
1:Vr1i/c tf.:a_c;. &t!tj?f l_llf tlr:sw!-1,. 

EQUIPMENT TYPE 

DHANDTOOLS 

COMPRESSED AfR 

. · QcoRi: DRIU:. .· · O·.T;RENCHER . 0 E!1-CKHOE • 

. ' ' NOT LOCATED ·' 

;;.. . 

HIGH VOLTAGE ELECT~lc;AJ... . . 

- \.......... ..... .. ~: 
FIRE ALA~~ .. , \ :- ;J. ., ···, 

GROUNDIN~ ,·;-e z.~. 

SEWER __... 
STEAM 

TELEPHONE 

'"\ /-· 

. l :;f~EAVY EQUIPMENT 
. . . ! . .. 

·. }': .. ·:./ __ --

.· ···:: 
... ··\" 

~~~---l:....a,,A..L....1=-.!4-":::;£...:::.........!...~~~-4-~~~~-1---'-.1....c:;.~~~-+-~~~~~~~~ll---I-¥---.;.~~~...---*"~ 

WATER 

. SECOND ELECT~ICAL J..·. 
t:, ) Sl<JJ(;1 

GEN~tDYNAWCS/NMCI 

In addition to the general precautions for·excavating where underground utilites are present, comply with tile· following:.·· 

r 

. . . . .. i" . 

·-·~·-.· 
i ... 

· .. {- ~-- /. 

ORIGINAL - Co e 09Z5 File 
YELLOW - Supv. At work site 
PlNK - Permit request9~ 



\ 

APPENDIX 8.3. l 
SWMU 16 

MONITORING.WELL MATERIALS 
CERTIFICATES OF CONFORMANCE. 

ROUND 1 
/ 



~1 
Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

MATERIAL 
..... :·:., : .. . ; ·.· 

Well$creen . · . . ·· · 
En<;! Cap .·· 

!Drilling Fluic:t:. 
Ddllln~i Fltdd Ad.dltives 
BacktJUMaterlal~. 
Anru:ilar-Filter,Pack 
Berito.nite Seal 

S1,1rface,-Cefoent 
Protective Casino 
Paint 
Rod Lubricant · 
.Compressor Oil 

MONITORING WELL MATERIALS 

'CEATl;i~~+~:cf~:·6ib~~b~~A~~~ '·' 

' ' 

16MWT01 

s\tVMLJ 16 cAsf HIGH 
... '·" 

4/8/2003 

NSWCCRANE 

BFt~ND/DE;SCRlPTlON. 
.'::·· 

·· 2~ ... PVC hSchequfe 4o:. 

· NA·· .. 
Po·rtland Cement 
· #5 GlobatSand. ·· 

· Pure Gold Medium .Chips 

..• P-ortland;Cern~nt ··. ··. 
4"-$teel · 

·=·NA·· , ... ·\.-., .. ~ ....... - . 

NA. 
'i..: 

.. ·'·. ...... " 

. . ' 

Site Geo
1

logist: BOB BALKOVEC 

DrllHng OOmpany: . BOWSER MORN ER 
Driller: DAVES. 

Project Number: N9060·CTO 0279 

SOURCE/SUPPLIER 
.-.·· .. 

BoartLongyear;ASTM:F480-88A 
·. Boart LongyearASIM F480-88A 
· Boart Lomivear ASTM F480-88A 

NA 
NA . 

· -Home Dep()t · 
·Global 

-Glo.bal· 

· Global· 

NA 

·>· .. ···· 
~: ~:1 

···. 

SAMPLE 
COLLECTl;D? 

(\)0 

\ 

To the ·best of my knowledge, c~frify that the above described materials were used dUring the installation of this monitoring well . 

.. "~, .. Sig~~ture of Sit.e Geologist: 
.. : .. n·:.;./::•r.·.· 

·,,·. . ; ., 



(~J 
Well Designation: 

Site Name: 

Date Installed: 

Project Name: 

. MATERIAL 

Well.Cas:ln.a.:·· .· 
Wo.llScr,ee.n, 

· En·d· '· c·a·~ ···· . 
. . . . ;_. . 1 U ,~·~..;. ·' ·: 

... . QrlJUngJ~luld(Additives 
.. ·· ·eack11i1· Material '.• ............. i, ,' .. 

> .. Annular Filter Pack · 
··' Bentonite seal 

Anhular Grout 
surface cement 
Protective· Caslna 
Paint 
Rod Lubricant 
Compresso·r Oil · 

··:· ' 

MONITORJNG. WELL MATERIALS 
........ ,_ ............... - ..... , ... . . ,,_ ;:·. \ 

CERTi.FiCATE OF CONFORMANCE 

. 16MWT02 

SWMU 16 CAST HIGH. 

4/11/2003 

· NSWCCRANE 

BRAND/DESCRiPfioN .. .... ..,. .. , .................... · . 

2''. PVC l Schedule-40 
2" .PVC/. 20.$Jot/'$ch-ed.ule40 

... ···'.NA·: .. 
.. 

·Portland Cement · 
#5.Gl.obal Sand 

-Pure Gold;Me:dium Chips 

·· · · ·Port~and:C~mer1t · .. ·· 

··· 4°·stee1 

NA 
NA 

.·:(, 
:·· .·(_-·:.: 

' ....... . 

Site Geologist: BOB BALKOVEC 

Drilling Cornpany: BOWSER MOANER. 
• ... ,,,., .. 

Driller: DAVES .. 
. . 

Project Nu111per: N9060 CTO 0279 

SOlJR·CEtSUPPLIER . . • ... . ·-·~1·· ., ..... ,_,' •. ' . . . '; 

. SAMt"l.E 
COLLECTED?· 

· . Boart Lonayear.ASTM F480•88A 

·· · Boarttonavear ASTM F480-88A 
·' NA 

. NA 
·· :Hom$Deoot 

·····Global·· 
Global.·· 

.,GJobal 

"Giobai · 
HomeDepof· I 

NA 
NA 

. ·,,_(:· ... 

.. .. ' :·.. ~-··: . .: ... .. ,·... . . . .; .. :_. · .. :.:-. : .... :.:· .... : ·"'. ... . . . . . . . 

To the best of my knowledge, I certify that the above described materials were used during the installation of this monitoring well. 
. . 

. : : Signature of Site. Geologist: · . \L,.J~ ~:s\3U.-Y' ':.-.-,,, .:. 



E~l ·, .;, .. ," .. ,,., 
W elf Designation: 
Site Name:······ 

Date Installed: 
Project Name: 

. MATERIAL 

·w~il. C&Sirig.·."· . -:· ~--

Paint· · , ..... ,' .. · .. ··.·· 
Rod Lubricant 
Compressor Oil 

MONITORING WELL MATEAIALS· 
.. •.:>. '·~ · ·· ... ·· :': cER.rti?i¢A:t~Bi·'8oNFORMANCE " 

1~MWTb3 . ". .,, .. 
.· ·. SWMUt6 CAST-i'ilGH' 

4/~ 07200:3 .· 

·. ·r 
' 

·.Site Geologist 
.. ·;·.·;.···;:.·· ... ·· ··etillin'g ·Company: 

Driller: 
F>'rojecf t\Juinber: 

BOB BALKOVEC. 

BOWSER MORNER 

DAVES. 

N9060 CTC> 0279 

. . -~:: .. SbORCE/Sl)P.PUER .SAMPL.e 

.. cou ... ecreo1 
,2'.' PVC.i:scheoule.40. _. .B.aar:t.LonovearA81M F48Q-88A 

#5 .Glo6~Lsand ..... · .· ..... G!o&at 
, ... Pure .GoJd.Med.iLJn:tCbiP.S,, • I .... Global . 

· .· : Home.:O.ep_()t·:· 
··NA:···· . ' ... :.· .... ···· .. NA .. 

NA· NA 
. :··: .... 

-····:· . 
. ·~. :.. . . ' ' ' .. ~· . • .. 

(\.}V 
I 

.....•. ·. ,. / 

. J§Jhe best: of my knowledge, ICertifY'·that the ~bove d~scribed materials were used dbriA·g the installation of thi~ monitoring ~ell . 

. ,~Jgnature of Site Geologist: ··~· .. 

., .. 
'" .. 



!: ,~··.'I ·. 

Well 'Designation: 
· Site Name: 

Date· installed: 

Project Name: 

MATERIAL 

. : wenc~~i'i'ng·· 

!nCI cast·' · ... · · 
· ; oHiilri . 'i=uitcC . ' 1g ' ' ' 
· 6rhifng Fili Id Additives .... 

· eentonit~ S'eal 
.·· Anil~lar Grout. 

·· 'F>.rote6t1ve,casJng 
' Paint . > .•.; '· · 

·. Rod Lubricant 

Compressor Oil 

· .. ·. : , ..... .. 

' MO,NITORING W"ELL MATERIALS 

'GERft:FlCATE O~CONFORMANCE 
16MWT04··. ,, ·, :-;}: ', 

SWMU'16 CAST HIGH 

'4/9/2003 

NSWCCRANE 

... BRAND/[)EESCRIPJ;IO.N 

' .2" PVCl:So!f~dule.40. ' 
2·· ,e:v.c 120 :sld.tl schedule 40 

.. Port.iaO.ct cement 
#5 Glqbal sand .. 

.Pure.Gold:Med.it.m:i Chips 
· auik.Grout Seritoriit~~.Efowder 

. · .. ,·:·~ . .'/ :··.·: 

Nk· 
.NA 

•' 

· Site Geologist: BOB BALKOVEC 

Drilling Company: ··BOWSER MOANER 

Driller: .·DAVES. 

. ProfectNuniber: N9060 CTO 0279 

SOURCE/SUPPLIER 
SAMPLc 

.COl.,.l,.l;CTED? . 

aoar:t Lonav~ar ASTMf 48o~aaA 

' . . Boartl.onovear ASTM F4eo-aaA 
NA. 

. .. :NA 
r.i6me.Deoot 
· ... GJbbal 

....... Glo_bal 
·.·.··,. Glohar. · 

:.; .·' 

NA 

r6'th~best of my knowledge:'r,certlfythat th,e above described materials wer~'iJsed durihg the installation of this monitoring well. 

Ai<Si~l'lature of Site Geologist:· 
;,;_ ... , : .. 

. · .\" 



[~} 
Well Designation: 

Site Name: . 

Date Installed: 

MONITORING WELl,. MATERIALS 
,· ~-;,·: ...... · .. :· - ·:···.·· .......... : •. ! ·.~t .·· ·-~_.>· ........ · .. :·i;:"' • .. ~~:· 

CERTIFl'CATE'.OF CONFORMANCE 

16MWT05 · 

SWMU 1 £feAST HIGH · 

Site Geologist: •.. ·. 

·· Drilling Company: 
BOB BALKOVEC . 

. ·sowsER MbRNER 
. .. 4/9/2003 Driller: DAVE S . 

........ --~~~----.........,----~ 
· Project Name: . NSWCCR.A.NE Project Numb.er:. N9060 CTQ 0279 . 

MATERIAL · · BRAND/J;>ESCRl~TlQN .. 

WellCaslrig · 2" PVC/$ch~.dute40. 
We.tr screen 
End Cai:> 
OHi1in~fFiu1d. NA·-. 
DrlJlina Fltitd Additives .. 
e~cldiU.Mat~rial · Portiancfcement · .. 

· #5 Glooal Sand .. 
· Pure Gold~MediumChiP$·· . 

· Annular Grout . 

.Paint 
Rod Lubricant 

Compressor Oil . NA 

.. . .. ~ .. :. 

.... ·'··~a:.-,;,· ·-- ' :· 
·\_:\·.; 

Boart LonavealASTM F480·88A 
Boart Lonavear ASTM F480·88A 
Boart Lonavear ASTM F480-88A 

.NA · 
!• 

Home Depot 
. Global· 

Gfobal 

· . . 1·.· 

. · ... GiObal · ·· ... 
.Horne Depot·· 

., ,.,;.,· NA 
NA 

. 

·SAMPLE 
COLLECTED? 

\ 

.· .. _,L/ 
·. ·:··. 

To the b~st of my knowledge, l'c~rtifythat the above described materials were us~dduring the installation ·of this monitoring well. . . 

··· $lgn~twre of Site Geologist: 
. ~ , 

.,. ·~~ '. .·.. ; . ·. ..· . 
.. ·J 



r=BJ .. 
·~ 

Well Designation: 

Site Name: 

Date Installed: 

. Project Name:. 

MATERIAL 

• weucaslng 
· weuscreen. 
·.End Cap·· 

Ddllf ng Fluid · 
Drlllina F.IGicl Additives 
Bacld1U·Mat~r1~1 

·· Ahnular Filter. Pack ·· 

Annular Grout 
SLirfactiCement ·· 

• Pr'.otectlve Caslna .. 
Paint o; \ ,., .. ·. 

Rod Lubricant· 
Comi:>ressor Oil 

MO~ITORl,NG WELL MATERIALS 

ceR.rn=1CATE. of: coNFoRMAN·ce 

16MWT06. Site Geologist: · BOB BALKOVEC 

SWMU16CAST HIGH Drilling C6rtipariy: BOWSER MOANER 

4/24/2003 Driller: DAVES. 

NSWC.CRANE Project Number: N9060 CTO 0279 

. · BRAND/DESCRIPTlON . 
. . 

SOURCE/S.UPPLIER 
SAMPLE. 

. ·COLLECTED? 

· 211 PVQI Scheoule 40 B.oart Longy~arASJM F480-88A 
.. Boart LonovearAstM F4so-ssA \ 
.. ·B.oart Lonavear ASTM F480-88A 

NA 
NA·. 

·.Pohiand cement ·Hemebepot 
#5 Glbbal Sand Global 

. V•·."' 
... Pure Gold Mec;tium~Chios Global · 

.Gf6bal · 

. ,,·. 

Satetv Yellow. :~Rustqleum · Horne· Deoot .. 
NA .···· .. ''NA. . .•· ··~ "·· •'·.'~·-. .. .. ;_. J··· .. 

NA. NA 

,•, 

": .. " 

. ·ToJhe best of my knowl.edge, I certify that the above. described materials were· ~sed during the installation of this monitoring well. 
'.' -~ 

$igr;iature of Site Geologist: 
' · ... ', " 

. I '. :;·. ' • .. l ·., ';' } . ~ 



APPENDIX B.3.2 
. SWMU 16 

MONITORING WELL MATERIALS 
CEHTIFICA tES OF CONFORMANCE · 

HOUND2 



.. ,:·._._:·.o..:· 
-;.:· 

:.:...::.··· 

Tetra Tech .NUS. Inc. ,· 
.. CERTIFICA±E'G>.F·CQN:l~ORMANCE . ... ·'· ... >·:· .1 ••.•.. .i:. . •.. ··' ....... :· . ; ·}·.· 

Well Designation: _ _,,1""'6M....,· '"'"'w ..... r""'o .... 7 ________ _ Site Geologist: MATT COCHRAN . 
Drilling ·company: (?owser Morner Site Name: SWMU 16 CAST HIGH· 

Date In.stalled: __ 1'-'1 .... 11 .... 1 .... 10~3.__ _______ _,,__ . Driller: J. WALSH 
Project Name: NSWC CRANE Project Number: 9060 cro 279 

Material Brand/Description · Source/Supplier 

Well Casing Boart Longyear' ASTM F480•88A PVC Global Well Supplies 

Well Screen 2"X 10' Boart Longyear ASTM F480·SBA PVC Global Well Supplies 

End Cap Boart Longyear Glob~I Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B Global Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. c·hips NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid Bentonite Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepainted Global Well Supplies 

Paint · NA NA 

Rod Lubrl.cant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compressot Oil . . 

To the best of my knowledge, I Gertify that _the abov.e descr)l:>etj m~ted?.-l~ We.r~ u~ed'.•.9l.ffing in~tallation of this monitoring well. 

Signature of Site ~eologist: ~~ . fQ~-·~t~C. .. 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



'=i1. ''.·.·: 

~ 
Tetra. Tech NUS. Inc. 

CERTIFl.CA:tf;,OF CQNFO.RMANCE. . ,. :· .• ,.,.,,., •• ·"':''""'•='!>• .·.· •....• ·. , .•.•. , .•• • .... ,, . 

. ·· Well Designation: _ _..1_.6M-.-. ..,..w .... r .... o"""s ___ __,, ____ ___, Site·Geologist: FRED RAMSER 
Drilling.Company: B'owser Merner 
Driller~ .· JOHN KEIFER 

Site Name: SWMU 16 CAST HIGH 
Date Installed: ----1-.1-=/0-=-91 .... o .... 3 _________ _ 

Project Name: NSWC CRANE Project Number: 9060 CTO 279 
;;·: 

Material Brand/Descriptjon Source/Supplier 

Well Casing Boart Longyear ASTM F480·88A PVC Global Well Supplies 

Well Screen 2"X 10' Boart Longyear ASTM. F480-~8A PVC Global Well Supplies 

End Cap Boart Longyear Global Well .Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz sand SEP/18 B (;lobal Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. Ctiips NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid. e'entonite . ·Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepalnted .Global Well Supplies: 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compressor Oil 

(";;;:--- ' . . 
To the best of my knowledge~teria!s were .used iJ~ring installation of this monitoring welt 

Signature of Site Geologist: ~ ~ · · , 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 
No 

No 

No 

NA 

No 



.·Tetra Tech NUS •. 1.nc. 
·CERTIFICATE .OF.G©N:F:ORMANCE 

·Well Designation:_ .... 1""'6M....._.W...,.T_..0.:::.9 ________ _ Site Geologist: MATT COCHRAN 
Drilling Company: Bowser Marner 
Driller:· J. WALSH 

· Site Name: SWMU 16 CAST HIGH 

Date Installed: _. __ 1:.....1_,/0._8"'"'/0._3'--..__-------'----' 
Project Name: NSWC CRANE .. Project Number:. 9060 CTO 279 

Material Brand/Description Source/Supplier 

Well Casing Boa.rt Longyear ASTM F480·88A PVC Global Well Supplies 

Well Screen 2"X 1 O' Boart Longyear ASTM F480·88A PVC Global Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Pot.able water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annul.ar Filter Pack Global NSF Qtz Sand SEP/18 B c:11obal Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF · Global Well Supplies 

Annular Grout Portland Cement & Baroid Bentori ite Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepainted Global Well Supplies 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compressor Oil . . 
. 

To the best of my knowledge, I certify that the above d~.sprib~d materiaJs yvere useg during.installation .of this monitoring well. 

Signature 9f Site.Geologist: d2,.,/~~ _ /p)L f11ffr C · 
. . . . ' . . 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



'::(iJ'."l!!L:.· : .. :; .. ···i. ~ "; ' ~ . ... :".:- ·. . -

_Tetra Tech'NOS. lttc~ 
· C~R[IFlC4TE::;OfQONEO,RMANCE i': · 

Well Designation:_ ..... 1..._6M __ ·: .... W .... T_.1 .... 0 ________ ____ .·Site Geologist:. MATT COCHRAN 
·Drilling company: Bowser Morner Site Name: SWMU 16 CAST HIGH 

Date lnsta:Hed: _ __,1~1:..::/0=9/:..::0.:.3 _________ _ 

Projeqt Name: NSWC CRANE 
Driller: J. WALSH 
P.roject Num.ber: :eo69 cro 279 

Material . Brand/Descrip.tion · Source/Supplier 
: 

Well Casing Boart Longye.ar ASTM F480•88A PVC . Global Well Supplies 

Well Screen 2"X 10' B.oart Longyear ASTM F480-88A PVC Global Well Supplies 

End Cap Boart Longyear " 
Global Well Supplies 

Drilling Fluid Potable water Bldg~ #3245 .. distribution system 

Drilling Fluid Additives Not used NA 
.. 

Backfill Material 

Annular.Filter Pack · Global NSF Qtz Sand SEP/18 .13 . . Qlobal Well Supplles 

Bentoni~e Seal CETCO, Pure Gold Med .. Chlps·NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid BentO'iiite Global Well Supplies 

Surface Cement Con~rete Mix Pak Mix Global Well Supplies 

Protectiv.e Casing Prepainted 
.. 

GlobalWeU Supplies . . 

Paint NA NA 

Rod Lubricant Jet Lube, Inc • ..., WellGuard 
I 

Global W.ell Supplies 

Compressor Oil - ' -
" 

.... . . 

To the best of my knowledge, I certify that the above d.escriti~d r.rl9t~ri~l.$w.~r~·u~~q;qur.ing in$tallation of this monitoring well. 

Sigh~ture of Site Geologist: ~~~ .''f?6i(i ~kf'I( • 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No· 

No 

No 

No 

No 

NA 

No 

-



; \:, ·::.::~ ' --·~·;. •. 

. .. :' • ."·:· :~' ... >. :; ·.,.,:_;: -:·:, :......... ' . . ., . ,.,. •"' 

Tetr~;Tecfi ;~JlJs. the .. 
"'Ct;RTIFl$4$E.G>F_-.G.QN~QRMANCE,a-_ 

Well Designatiori:_,_ ... 1"""6M~·-w .... r ... 1_1 _____ _,_..,......, __ 

Site Name: SWMU 16 CAST HIGH 

Date.Installed: ....__1'-'1.._/1_,1....,/0"""3'-· ---------­
Project Name: NSWC CRANE 

Material Brand/Description 

Site Geologist: F'REDRAMSER 
Drilling C_ompany: Bowser Morner · 
Driller: JON KEIFER 
Proj'ect Number: 9060 CTO 2_79 · 

So.urce/Supplier 

Well Casing . Boart Longyear ASTM F480·88A PVC. Global Well Supplies 

Well Screen 2"X 1 O' e·oart Longyear ASTM F480·88A: PVC Global Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Potable water !31dg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

. Annular Filter Pack Global NS_F Qtz Sand SEP/18 B Global Well_ Supplies 
- " . 

Global Well Supplies Bentonite Seal CETCO, Pure Go!.d Med. Cfiips N$F 

Annular Grout Portland Cement & B~roid Bento~ite Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing Prepainted Global Well S~ppli~s 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard· G_lobal Well Supplies 

Compressor Oil . . 

\ . . - . · . 

To the bes_t of my knowledge, I certify thatthe above. described-niate(ieils were .used. during Jnstallation of th is monitoring well. 

Sigoi.t~re of Site Geologist~ J~:.S. .. · ·.· .. · • .... ·. ·. . .. ··.. . . · . 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 

. 



· ' Tetra Tech NUS. Inc. 
··. CE:RtJFl.CATE.QF-CONF.ORMANCE . .. . . ,'; ..... •,.;·:·;. . , .. •;'\'., .,;·,;. ·: · ... ··.· · .. 

Well Designation:_. -. ·_1 __ 6M ......... W .... T_.1 .... 2 ______ __._.___ Site Geologist: MATT COCHRAN 
· . ·Drilling Cor:npany: Bowser Merner Site Name: SWMU 16 CAST HIGH 

Date Installed: 11/07/03 · Driller: J. WALSH 
Project Narie: NSWC CRANE Project Nur:i~er: 9060 CTO ~79 

·Material . Brand/Description · · Source/Supplier 

· . 

Well Casing . Boart Longyear ASTM F480~$8A J)VC . ·Global WelrSupplies 

. Well $.creen 2"X 1 O' Boa rt. Longyear ASTM F4so~.88A PVC ·· ~lobal Well Supplies 

EnctCap · . Boart Longyear .·. . , ~lobal Well.Supplies 

Drilling Fluid Potable water Bldg: #3245 distribution system 

Drmlng. Fluid Additives Not used . NA 

·Backfill M~terial 
Annular Filter Pack Glob~I NSF dtz Sand sep/18 B .. · 

.Bentonite.$eal · 

Annular Grout ·. .Global Well Suppli~s 

Surface· Ceinent Concrete Mix F>~kMi~ Global Well Supplies 

Protective·Casing · Prep·ahited:. · .. 

NA N.( 
Roe! Lubricant ... Jet Lube, Inc. - W~ll Gu.ard · .. Global\Nell supplies 

... · •', ... .. _,._. .. ;:. ; .. 

I"··.,. .•. ;<, .• ·.!:· 

. . .. ,:.:··: 

To the bes.t of my knowledge, I certify that the above described r:ric;terials w~re u.sed during)nstallation of this monitoring well. 
. . '·. • •• ' .···.····:· ! ... • .. .. • 

Sign:t~·fe of Site Geologis~~ :~.(l ·Y.if1r1--r C,. 
·. . · ... · ·... < .. :· 

Sample 

Collected? 

No 
No 
No 
Yes 

NA 

No 
No. 
No 
No·.· 

No 
.NA 

No 



~· 
t~ 

•' .,.,.·: 
': ~ . ~ : . 

· >.. Tetra.Tech"·~bs~ ·Jtfo. . ·· ... 
.CERTIFICATF;·O,f,f;Q.t~fFQf.lM,ANGJ;;·· . 

Well Designation:__,._.1""'6"""M_,W __ T .... 1""'3 ________ _ ·Site Geologist: ·MATT COCHRAN 
Drilling Company:, Bowser Morner Site Name: SWMU 16 CAST HIGH. 

Date Installed: __ 1 ..... 1 .... 11..,.1 .... 10 ..... 3 _________ _ Driller: J. WALSH 
Project Name: NSWC CRANE . Project Number: 9060 CTO 279 

Material Brand/Description Source/Supplier 

Well Casing Boart Longyear ASTM F480·88A PVC Global Well Supplies 

Well Screen.2"X 10' Boart Longyear AStM F480~aaA PVC Global Well Supplies 

End Cap Boart L.ongyear Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annu.lar Filter Pack ·Global NSF QtzSand SEP/18B Global We.II Supplies 

Bentonite Seal CETCO, Pure Gold Med. Chips 'NSF Global Well Supplies 

Annular Grout 
... 

GlobalWell Supplies Portland Cement·& Baroid·Bentonite 

Surface Cement Concrete Mix Pak Mix · Global Well Supplies 

Protective Casing Prepainted 
,, 

Global Well Supplies · 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well. Guard Global Well Supplies 

Compressor Oil . . 
.. 

•" 

..... , ,. . ·.· 
. . 

To the. best of my knowledge, I certify that the above;o.e~prib,ed rn~l~.d~[§ w~r~ .!Jsed:duripg :installation of this monitoring well. 

Sigol\tU;~ of Site Geologist: .-n. aLf/L/}!)k 'Po~ M;;,C .. 

Sample 

Collected? 

No 

No. 

No 

Yes 

NA 

No 

. No 

No 

No 

No 

NA 

No 
. 



.(.ft] 
~ 

.\ ·. '· 

... · ·:. ;~tra Tech NOS. Inc~ . 
Ce.BT,Fl~~lt; .. Qf: J~;QNFQRMA.NCE .·. 

'· .. ·',. : .· . . . . . ··.'·' ·. ' 

Well r.:>eslgnation:_,__.1-.6 .... M.._w __ r .... 1_..4..__ _______ _ ' Site Geologist: MATT COCHRAN 
Site Name: SWMU 16 CAST HIGH · Drilling Company: Bowser Merner 
Date lns~alled: _ __,1'"'"1/:...:0-..7/..,.0~3 . .__ ________ _ Driller: ·J. WALSH ' .. . .. 

Project Name: NSWC CRANE Project Number: 9060 CTO 279 

Material Brand/Description Source/Supplier 

Well Casing Boart Longyear ASTM F4S0·88A PVC Global Well Supplies 

Well Screen 2"X 1 O' Boart Longyear ASTM F480·88A-PVC Global Well Supplies 

End Cap Boart Longyear -
Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used .NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 B. Global Well Supplies 

Bentonite Seal CETCO, Pure Gold Med. Chips NSF Global Well Supplies 

Annular Grout Portland Cement & Baroid Bentonite ·Global Well Supplies 

Surface Cement Concrete Mix Pak Mix Global Well Supplies 

Protective Casing . Prepainted _Global Well Supplies . 

Paint NA NA 

Rod Lubricant Jet Lube, Inc. - Well Guard Global Well Supplies 

Compre.ssor Oil . . 

T9 the best of my knowledgs, _I certify that the abov~ de.s.cribej:I i:naterial$ were vsed .dl!ri11g installation of this monitoring well. 

Slgn~tJIO of Site Geologist: :>-~~ . f&e_,'it~C" . 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



...... 
. · .T~t~~. T~chNU,S; Inc. 

·. CERTIFl.OAlltE :OF: C.ONFORMANC.E, •' .. . . • .., .. "! ; . 

Well Designation: _ _.1 .... 6M..._W .... T_.1 ..... 5_· ----------- . Site Geologist: •. FRED RAMSER 
Drilling compa:n~i: Bowser Morner Site Name: SWMU 16 CAST HIGH 

Date Installed: .___1 __ 1"'"'10'""9_,/0..,.3 ____________ _ Driller: JON KEIFER' 
Project Name: NSWC CRANE Proj~Ct Nui:nber': 9060 CTP 27~ 

Material . Brand/Pescrf pt ion .. Source/Supplier 

Well Casing 'Boartlongyear ASTM F4S0'.'8.SA PVC' Global W~ll Supplies 

Well Screen 2"X 1 O' Boa rt Longy~ar ASTM F4ao-88A PVC . Global W~ll .Supplies 

End Cap . ebart Longyear . '' Global Well Supplies 

Drilling Fl'uid · Potable water .Bldg. #3245 _distribution system 

Drilling Fluid.Additives Not used NA 

Backfill Material 
' 

«·: " 

Annular Filter Pack · Global NSF Qtz Sand SEP/18 B . Global Well:Supplies 

Bentonite Seal · cetco, Pur~ Gold. Med.'.¢nip;'f.JsF · Globa!WeH supplies · 

Annular Grout . Portland cement'&' Baroid .Bentonite Global Well SIJpplies 

Surface Cement Concrete Mix Pak Mi:x Global Well Supplies 

Protective Casing Prepainted .Glob~IWell Supplies 

Paint NA NA 

Rod Lubricant . Jet. Lube, Inc.:- Well Guard Glob.al Well Supplie~ 

Compressor .Oil .. . .. ' 

'" 
,, 

.... •1;,·c 

To the best.of my knowledge,· I certify that the abovecles9rioetj tnB.iteri~iswere;us~~ dU,.rjng installation of this monitoring well. 

s'1gn~!u<eofSiteGeologist: ~~£~ .. . . ;;, , . ·· .. 

Sample 

Collected? 

No 

No 
No 

Yes 

NA 

No 

No 

No ' 

No 

No 

NA 

No 
. 



''.-" .. ·· .;. "·) ... :.... . : . . 

Tetra Tech NUS. Inc. 
: , C·liRTl;F_l.C~i~ O·F·;.G(:)_N~Q,f~-M~NCE; · . 'i· 

Well Desigriation:_ ..... 1 ..... sM .... w .... · .... r ..... 1 .... e_· ________ _ 
Site Name: SWMU 16 CAST HIGH 

Date Installed: __ 1._.1.:...::10"""9.:...::/0"""3'-------------:... 
Project Name: NSWG CRANE 

Site Geologist:" : MATI COCHRAN 
Drillihg Compa_ny:· Bowser Morner 
Driller: J; WALSH· 
Project Number: 906.0 CTO 279 ' . .· . ' . . .. . .. ·. . ~ . . . .. . . 

Material Brand/Description so·urce/Supplier 

Well Casing Boart Longyear ASiM F4ao~aaA PVC Global Well Supplies 

Well Screen. 2"X 1 O' Boart Lo.ngyear ASTM F4ao,.88A PVC Global Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Flu.id Additives Not used NA 

Backfill Material 
... 

Annular Filter Pack Global NSF Qtz Sand. SEP/1 ~- B .. . Global Well Supplies 

Benlol'lite .Seal . CETCO; p~re Goid' Mea.'ct)ip~ N$F. . GlobalWell Supplies 

Annular Grout Portland Cement.& Baroid Bentonite ··Global Well Supplies 

Surface Cement Concrete Mix Pale. Mix Global Well Supplies 

Protective Casing Prepainted '·. Global .Well Supplies 

Paint NA NA· 

Rod Lµbricant Jet Lube, Inc. - Well Guard G.le>bal Well Supplies 

Compressor Oil . ···-
.. . .... ... . ... 

.. .. . ... . ~: . . . : ·'i .. 

To the b¢si of my knowledge, I certify that the abov~td~$,Qrib~.clJTi~!erial~ W~!:~,-y§~cl cturi,ngd11§taUation ofthis monitoring well. 

$i@h~tu;e.of Site Geologist: ~/{jf?fZ-J&(::.':;:·fi}fji'/lt~(.. . . .· . . 
.... .. . ~ .· ... · .. ··... . 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
.. 

.. 



···~··· ~. Tetra Tech NUS. hie. . 
·· .CERTlf.ICATSiO;F' ,G,QNF:O·R:MAN.CE 

Well Deslgnatiori:_ ..... 1 ..... 6M.......,,.W .... T .... 1 .... z __________ ___ . $ite. ~edlogist: .. MA TT COCHRAN . 
.. Site Name: SWMU 16 CAST HIGH Drilling Company: Bowser Morner 

Driller: · .J. WAL-SH Date Installed: __ 1'-'1 .... 10:;..;:a_10:;..;:3'-------------­
Project Name: NSWC CRANE · · Project Numper: 9960 CTO. 279 

Material Brand/Description Source/Supplier 

Well Casing Boart Longyear ASTM F480·88A PVC Global WellSupplies 

Well Screen 2"X 1 O' Boart Longyear ASTM F480·88A PVC Gl.obal Well Supplies 

End Cap Boart Longyear Global Well Supplies 

Drilling Fluid Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular Filter Pack Global NSF Qtz Sand SEP/18 6 Global Well Supplies 

Bentonlte Seal CETCO, Pure Gold Med. Chips NSF Global Well Supplies 

Annular Grout Portland c~ment & B~roid ·eentonite Global Well Supplies 

Surface Ce.ment Concrete Mix Pak Mix Global WellSupplies 

Protective Casing Prepainted C:,,loba.1 Well Supplies 

Paint NA NA· 

Rod Lubricant Jet Lube, Inc ... Well Guard ... .. .. Global Well. Supplies 

Compressor Oil . . 

. . . . . . . 

To the o.est of my knowledge, I certify that the abov~ ¢.~~qrJp~d:ri:\a~e.ri.~I~. were ~S.~d d,\,ldng .installation of.this monitoring well. 

Slgnivie o; Site Geologist: ~-iih;~!rrrr::_ ~ · · . . 

I 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 



.·~ . .. r~ir~ T-ech'·Nus~· .1r1c • 
. CERTIFICATE. Q.F.CONFO.RMANCE . .. . . .. . . . ~·· - .. . ·, . . . . . . . . . . . 

Well Desighation:_ ...... 1,,.,6:..:.:M~W:...:T...:.1,,.,8 __________ _ . Site Geologist: . FRED RAMSER 
Drilling Company: Bowser Merner Site Name: ·. SWMU 16 CASTHIGH 

Date Installed: . 01 /18/04 · Dfiller: JOE McCLOUD 
ProjectName: NSWC CRANE · · ProjectNumber: 9060CTO 279 

' .• • ' ' . .' :•,,I., 

Material Brand/Descriptfon . Source/Supplier 

Well Casing Boart Longyear ASTM F480·.8SA PVC Global WellSupplies 

Well Screen 2"X 1 O' Boart Loligyear ASTM F4ao~aaA PVC Global Weif Supplies 

·End Cap · Boarf Longyear Global Well .Supplies 

Drilling Fluid. Potable water Bldg. #3245 distribution system 

Drilling Fluid Additives Not used NA 

Backfill Material 

Annular .Filter Pack . Global NSF Qtz Sailcj SEP/16 B .. .. Global Well Supplies 

Bentonite Seal CETCO, Pure Gold M~d. Chips .. NSF Gto~aJ Well supplies 
- .. 

Global Well Supplies Arinular Grout Portland Cement & Baroid S·entonite 

Surface Cement Concrete Mix Pak Mhc ... Globa' Well Supplies 

Protective Casing· Prepahited . .. .. @tobal Well Suppll~s . 

Paint NA ' NA 

Roq Lubricant Jet Lube, Inc ...... Well G.uard .. . illobal Well Supplies 

Compressor Oil . .. . • . . 

. . 

... .. 
. . 

To the best of my knowledge, I certify that the. above. ;d~,$crib~d m~teriali; were,us¢cJ .. during installation of this monitoring well. 

Sjgnahire9f SiteGeolo~ist:~-·: -, , - . .•. . . . . . 

Sample 

Collected? 

No 

No 

No 

Yes 

NA 

No 

No 

No 

No 

No 

NA 

No 
. 

/ 



APPEENDIX B.3;3 
SWMU 16 . 

. MONITORING WELL MATERlALS . 
CERTIFICATES OF CONFORMANCE 

ROUND3 



.J . 

I 

•• MONITORING WELL MATERIALS 
CERTIFICATE OF CONFORMANCE 

Well Designation: l Ca MW r 2,1; 2,0, 13 Site Geol.o~ist: C 0)...) Tl 
Site Name: .$w oo v t <.o - Drilling Company: '§§)u:>S EJt. ... Me (?.N ffi 
Date Installed: P.,~ - SE.PT '2004 Driller: . ::S:. LU A.~S l4-
Project Name: 6lS w C.. . CZ.A..~E Project Number: . N 1!. ~ 4-'6' 

Material Brand/Descriptiol') Source/Supplier . 

Well Casing ·:r 04'4 ).JS O~ P\J~ - '2.. <r ., (...,Lt'.:)B~·L \Al.CH Sv PPt. 1~S. 
Well Screen ~· P v c:. - io s \..Q"r. ? ·'' ll 

End Cap ii p \Jc. Al 

Drilling Fluid 'PoT~&.E wA.~ 13L (::)(::. '"3~4S 
Drilling .Fluid Additives. N~ -
Backfill Material NA. -
Annular Filter Pack G IJ.JeA (... I=' t ~~ PACK ~ S G LO BA. l.... UJE..u;... SuPPt..1SS 
Bentonite Seal C~T<:...C"! Pv \>£, ~o..D N'\~ .<t!t~ lL l l I\ 

Annular'Grout ?cosrt..~~~ ClCM~)..\T 1 l 1 l 'I 

Surface Cement S~\<.~~. (_ ~~ J..Al'(.°') ·L~~S. 

Protective Casing S~~L (.,.I\ "~U ~~ . ·PLPi;.. C".tL~ \... U. ')t:. 11 . SU?Pt..t C: ~ 
Paint ~ l(:, H-W~ Y' \.tte.t i oi....v Lou..::>tz:.<... 
Rod Lubricant ~~ 

' -
Compressor Oil NA- --
To the best of my knowledge; I certify that the above described materials were used during installation of this monitoring well. 

. J . . . . 

Signature of Site Geologist: ~ ~ 

Sample 

Collected? 

IV 
N 
1-J 
'( 

--
1-..J 
t-J 
N. 
N 
....._I 

f'-... I 

--



APPENDIXC 
· .. SWMU 16 

·SAMPLE LOG.:SHEETSAND OTHER FIELD FORMS 
ROUND 1, ROUND 2,-HOUND 3 



APPENDIX G.1.1 
.. SWMU 16 

. SOILSAMPLE LOG SHEETS 
ROUND 1 · 



[ I t) Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
0 Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279. 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

PageL of _a_ 

16SS 0 I . OOCY.:! 
16SB .0 I 
M. Cochran/ T- Rojahn 

095., 

[X} Low Concentration 
[] High Concentration .· 

-~-~~---~~~k~i;~g~~~l~~~~~~~~~~~~~~~~~~~~~ 
Date: ~<.,. ~ 2:7 - 0 7; Depth · .Color Descriptfon (Sand, Silt, Clay, Moisture, etc.) 

· .. ~ii~~~~. 
Date: .. · . ' Time Depth Color ~iption (Sand; Siit; clay, Moisture, etc:) 

~ 
·.Method: 

Monitor Readings 

(Range in ppm): 

·: ~"--·~-.--.. ·· -~-~"~l~ls 

voes c02ooe) • '(' 
; . voes cao1Ss) .. 

svoescil2toe. sl~:&:a1s1A> & 

El<plosives (t:!330 & P-i~tes) 
SVOCs (B270C. siM & 815JA), 

El<plosives (8330 & Picra~es) & 

PCBs (8082) .. 

·. Metals (6020) & Hg (7471A) 

·•· MetiliS (6020). Hg (7471A), 

·. TOG, CEC & pH 

i Dioxins/Fuians 

. Soil Group No. Ps-~ 

MS/MSO Duplicate ID No.: 

.. :-;:.,:: ;, 

'~--

Con~iner Requirements .. couected . :··Other.; .. 

: _(3) Encore Samplers ( Ye§/No-. 

(2) Enco~ Samplers (Yes}No 

(1) Boz. Glass Jar YesiNo 

(1) 8oz_ ~Jass Jar ~o 

(1) Boz~. Glass Jar 

(1) 8oz, Glass Jar Yes/No 

(1) _O;!:. Glass Jar Yes/No 

See Figure 3-3 in the QAPP 

.·. 

. -·~ 



[ lit) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[XJ Subsurface Soil 
0 Sediment 
0 Other: . 
0 QA Sample Type: 

Time: 0 <t- 00 

Methoo: 

M<>nitor Readings 

(Range in f)pm): 

$Oil SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 · 

. , .·Color 

Sample 10 No,: 
Sample .Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page --2_ of L 
16SB DI QljOkz 
16SB 

M. Cochran I T. Rojahn 

<ts q 

[X] Low Concentration 
0 High Concentration 

.· · Description (Sand,· Silt, Clay,· Moisture, etc.) 

'' -.':::':"'°.'... I· ~ 

_JH'';~''·--~~~ 
!' vOOs.(82608) - - - > - · · < ·,, .. _ . _ : :-:-;t3Fehcoie Samplera ~- lYeslN.o 

f syocs(82iOC,SIM'&8'fS1A)&· (1)aoz.: .. G. lass Jar ~~ .. ·-··ee .... -.··· o:_·· .. -·.·· .. '·.-_'''· .. 
,.,;_ :;' ~losives (~o & Picrate8) · · .· ·' :J.9 

{ SV0Cs.(8270C;SIM.& 8.151A); 

!: Explo5ives (a33o & Picrates) & i Pees (8082) · . . 

; Metals.(6020) & Hg (74Z1A) . 

, f.A.etals(6020);:Hg(7471A); "-'· 

TOC,CEC&pH 

' SOii Group No, 

MSIMSO ·ouplicate ID No.: 

(1) aoz. 'Glass Jar 

(1) 8oz. .Glass Jar /{eS}Nq ·. 

: ., {1} aoz. ~lass Jar 

See Rgure 3-3 in the QAPP 

,, ... 

······} 

.· . :•. }.~ 
.. -·~ ... '.~ , . 

... -·---~1~.-~::. -~· ... ·~ ,,,_,,·.~:("; 

' 

·• 

' 



( IL) Terra Tech NUS, Inc. 

Project Site Name: 
Project Nb.: 

[X} Surface Soil 
··n Subsurface Soil 
0 Sediment 
0 Other: 
. 0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

N~WCCRANE 

N9060 CTO 0279 

: . . . ~ . 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

Type of Sample: 

Page~of~ 

16SS Q2.. 0002 

16SB Qd. 
M. Cochran/ T. Rojahn 

095J 

(X] Low Concentration 
0 High Concentration. 

. ~. ·-. _.:,_ ... 

··~ ~-~a'f.tl!&~~;'.C~~~~----:.~ ~~- -~ ~~~,;:: ~~:=~~,i~:,:~~~ 
Date: . ·~. - 2 7 ~O ~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
Time: (\. {) S-
Method: DPT 0-2' {)~aj#J. 

·· .. ,._,,.,~-.:~'· . Monitor Readiflg (ppfri): l · ·7 .·.· 

~r:~~w~il.,.-iiiml 
Oat~:,_ '.Time . · fkj>th - .Color rli;s&iption (Sand, s·ilt,.Ci~y, Moisture, etc.) 

... 11m;::~.~--j .. r--~~---~-;-~~~~~;-~~~~,j,•i7'""'.""'~.----=,;,--~~~----,-t 

·+ .. ·1:-M-e_thod,_·..,.. -= ----1--_.;;:=-• . .... =---. ....,..... ---1-------'"--t-'-.,-•.. -. _,,,,-'-~...,....---~-----_;__-"-I 

Monitor Readings 

(Range in ppm): 

voes (82008) 

voes (aoi'ss) 
. ~ ': : ... 

SVOCs (8270c, SIM &81511\) & 

Explosives <833o & Picrates) 

SVOCs (8270C, SIM & 8151A), 

· .. Explosives (8330 & Picrates) & 

'· PCBs (8082) , . 
': Metals (6020) & Hg (7471A) 

i Metals (0020), Hg (7471A), 

; TOC, CEC & pH 

· •: Dioxins!Furans 
t ::~· . .. 

.. ..,,, __ . 
-~··· 

·~ · - (2) Encorii;samp1em · (Ye~ .'. .. 
·-~-· .-A 

(1) 8o:z. Glass Jar Ye~ No . •'ii 

(1) 8o:z. Glass Jar 

(l) 8o:z. Glass Jar . Yes/. No 

(1) So:z. ~lass Jar 

(1):...oz: Glass Jar Yes/No·· 

. . . ..' .. · . :._,:, ·, .. ~ · .. 

P...&~6Dm~!ll~!~~~~~~~~~fi·UIP.~~;~~~~~~!!~l~~~ 
:·--iy: ::: ... ~.- ... .. 

Soil Group No. 

MS/MSD -

PS-1 SeeHgure 3-3 in the QAPP 

Duplicate ID No.: 



[ j t] TetraTech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: . 
(] QA Sample T}ipe: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C. No.: 

Type of Sample: 

Page_'_;b_oti 

16SB (!) 2- 0 L.../ Ob 
16SB · 0 Z 
M. Cochran IT. Aojahn 

. 0'};$"'.9 

[X] Low Concentration 
0 High Concentration. 

.. ····.¥ ... -·:: .. , .. :~; . .,.. , 

Date:.. -0? . ;::·oe-ptti · ··:".·:cOior · ···· · ~iption (saild, Silt.· Clay, Moist.~re, ettiS :: 
time: · 
Method: DPT 

[)ate:· 

Method: 

·. Monitor Readings 

(Range in ppm): 

voes {80156)~ 
SVOCs {827oC, SIM & 8ts1-A) ·& 

. . . . · .. 
Explosives (83;m & Picrates)· 

SVOCs (827oC, SIM & 8151A); 

Explosives (8330 & Picrates) & 

P.CBs (8082). 

Metals (6020) & Hg (7471A) 

Metals.(6020), Hg (7471A), 

TOC,CEC&pH 

SOil Group No. · 

MS/MSO Duplieate ID No.: 

·· .. _ . .,., ..... ·· , c2) Encore saffip1ers 
····' 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

· (1) aO:z. Glass Jar 
.. 

(1) 8oz. Glass Jar 

See Figure 3-3 in the OAPP; 



( j t] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 

.. 0 QA Sample Type: 

~. :. Method: 

Monitor Readings 

(Range in ppm): 

voes (82608) 

voes (so1s8) 
.· · SVOCs (8270C, SIM B. Bl51A) & 

Exp19sives (833o & Picrate!lt 

. SVocs (8270C, SIM & 8151A). 

Explosives (8.330 & Pic«ites)' & 
PCBs (8082). 

Metals (6020) & Hg {74.11:Al 
Metals (6020). Hg (7471A), 

., TOC, CEC & pH 

ii• Dfoxins/Furans 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_\_of \ 

16SS 0 "3>0002 

16sB os 
~- Cochran/ T. Aojahn 

C>259 

[X] Low Concentration 
0 High Concentration 

~.·· 

(3}Enc0reSamplers (Yes~o . ;,:· < ::: 
:. (2) Encore·Samplers (Yes)No: · · ... :; 

· (1) Soz.: Glass Jar Yes/No 
.·-···-·,; 

(1) 8oz. Glass Jar 

(1) Soz.:Gfass Jar (YesjNo. 

(1) Soz.. Glass Jar Yes/No 

(n_oz. Glass Jar Yes/No . 

. :!; ~:;, ., : ·., ,~~~,_-~0-~~~,-~~:~~~6.0iEfiHi'tt:,,f~ MleiJlt~~t;~i.f~fa~~iit.;-~}~~:_-fi~~r~~Z~ 

Soil:Group No. ~ ~ -3 • · See Figure 3-3 in the QAPP 

MSIMSO Duplicate ID No.: 



[ I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

(X] · Surface Soil 
[) Subsurface Soil 
(] Sediment 
[) Other: 
[) QA Sample Type: 

.. D~te: · . -~-.:-c "? -, - () ~ 

Method: DPT 

Method: 

···> .. 

Monitor Readings_ 

(Range in ppm): 

:-· 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Depth· 

0-2· 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Pagel of l_ 

16SS QLJ 0002 

16SB O'-i 
M: Cochran/ t. Rojahn 

0'1:7'} 

[X] Low Concentration 
[) High Concentration 

~- voc;~(@1SB) .. (2)Encotesamp1ers --rvei>'N-0 ,_, '.f 

~- syqcs,(827oe. SIM &'8151A) & . 

;; Explosives (8330 & Picrates) 

. ~-· .8-VOCs {827oC, SIM & 8151A); 

;; Explosives (8330 & Picrates) & · 

·· PCBs (8082) . . · 

~- Metals ({)()20) & Hg {7471A) 

! Me~als (6020); Hg (7471A). 

TOC,CEC&pH 

MS/MSD Duplicate ID No.: 

.. 

:t· ........... ' 

-----·. 

(1) Soz; Glass Jar 

(1) 8oz. Glass Jar 

(1) aoz.: •Glass Jar 

(1) _oz. ;Giass· Jar 

. ··y;~Nlj•'.p 
·: · ... ·: :• ,,_ .. :~ . .. ' . · .. · . 

Yes/N~ 
,,.. .·.: ·:· 

Yes/No 

See Figure 3-3 in the QAPP 

7-:;~·->_2;:;;· 
/'/lj7~ 

! 

.·,· 

~-· ... 

-·. 



( I tl Tetra Tech NUS,loii SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
U Subsurface Soil 
0 Sediment 
0 Other: 
U QA Sample TYPe: 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

· Page_L of \. 

16SS L) S-0002 

16SB 6S° 
M. Cochran/ t. Rojahn 

.ou;o 

{X] Low Concentration 
. 0 High Concentration 

· .. ,_.-· .. . ........ . 

•··: t>ai~~ ·.··· ';f;-#7- 0':2:; , oepth. · Color ··. oescnption (Sand; Silt, Clay, Moisture, etc.) ;; 
Time: t 0 ~ r ~Eb 
Method: DPT 0 - 2' 

M~nitorReading (ppm): I. I , . .. ·"' .. c." B.~N·tV. 

2::~~~~~~~9!1--··· -.. ::.~~--; .. '·'---~.·Yrt-v.>.-b,,•'4 t,i .. :t~~-,~Jrt;:-\ ----· _ ....... ~;- -~ __.;~~~~!ii.Iii 
•Mt •• • 

Method: 

Monitor Readings 
-· .. 

(Range in ppm): 

· svocs (a21tic. s1M & 01s1A) & 
Explos~es (~O & Pi~rates) 

Explosives (8330 & Picrates) & 

PCBs (8082) 

Metais (6o2o)'& Hg (7~7JA) 
MeWs (6o2o). Hg (7471A). 

TOC,CEC&pH 

· ·. oioxms/Furan$ 

--.............. :- .. 

.... :• ,· 

· ~fiPtion ·(,san~~.-~~·~--~jay, MoistUre, etc~) .:i 
... · ... 

"" ··;.:'::·' 

(1) 8oz;Glass Jar Yes/Nd 
'· 

(1) 8oz. Glass Jar ···@:No 

(l) 8oz..Glass Jar (YeSl)-to 
; 

(1) 8oz._~lass Jar Yes/No 

Yest No (1J~oz;:£1ass Jar ·'· ...... ----""---------'-....:.---'-~-"--=-""-'F-~'--->--"--==-----------f--------J-----~ 
.. :,,-:· .. "·":'<···":•.'• .... ~. : . .... ·~ ~ -. ·,_-. ·.~: 

Soil Group No:. See Figure 3-3 ln the QAPP 

MS/MSO Duplicate ID-No.: 



[ j t) Tetm Tech NUS. toe, 

Project Site Name: 
Project No.~ 

[XJ Surface Soil 
D Subsurface Soil 
a Sediment 
D Other: · 
D QA Sample Type: 

Method: DPT 

M.ethocl: 

~onitor Readings 

:' (Range in ppm): · 

'. SVOGs (82790. SIM-&815-1-A)& 

Explosives (8~ & Picl;~tes) 

SVOCs (82'70C, SIM & 8151A)~ 
> Explc;>sives {8330 & Picrates) & 

PCBs {8082) 

•Metals (6020)&Hg (7471A}. 

Metals (6020); Hg (747tA); · · 
{ 

TOC,CEC&pH 

: · Dioxins/FurariS · 

.: .. ··· 

SOIL SAMPLE LOG SHEET 

NSWCCRANE Sample ID No.: 
N9060 CTO 0279 . Sample location: 

Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page___Lot_\_ 

16Ss.0&>0002 

16SB O(e 
M. Cochran/ T_ Rojahn 

092 J f 026L 

[XJ low Concentration 
D High Concentration .. 

0-.2· 

:~.- ....... 

·. Qescrlption '(sand, Silt, Clay, Moisture, etc.). 

· . · .•. (2) En00f_a Samplers 

(1) Boz: Giass Jar 

(1) 8oz. Glass Jar 

{1) 8oz3 oias5 Jar 

( 1 ) Boz.\_ Glass Jar 

. ,,/· 

_;.--·. 

YesJNci' 
·-., ·.• ..... ·. •.'. ... 
. .. . . .. : ·~·· 

~~~ ~~~~~. 

MS/MSD Duplicate ID No.: -



( It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project _No.: 

[X] Surface Soil 
. 0 Subsurface Soil 
0 Sediment 
n Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

PagelofL 

16SS 0/ 0002 

16SB () J 
M. Cochran/ 1- Rojahn 

o9?f f 09.Cz., 

[X] Low Concentration 
0 High Concentration 

ii~~~-,~~·"'-.:--=~~~~ 
·· di!ite: · 3 "'2-, .,-'0"5 Depth Color Description (Sand, Silt, Clay, Moisture, etc.} . 

Time: \ \ 00 
Method: DPT 0-2· 

Monitor Reading (ppm): \. -, 

·~~:~-~-~--TI.:_~=--~--~~~~----~ ._ .. __ •:.~#% __ -;;_ --~~~~ ~:._;$_~--~~--~~ 
. ' ~e;-_ . .. . . .Tillie.· '< Depth Color ''.Pei>cription (sand; Silt, day, Moisture, et~~f ' 

•Method: 

Monitor Readings 

(Range in ppm): 

.. ···· .. ---..........._ 
. 

.. -:i.:_.'.·:- .. , .: . . . ., ... , .......... \, •• · : -:•\;..·, • ..:·~ -·r:· .• -;~:· "·":: ( "- :· . .:.;~~--.-~-·= ··::.:.. 

··:~;~~~ --?.;?_? __ §a ... zziZ.1\11~~~ -~ 
Aiialv$is ·' · ,, ··· ·· COn~IOf?r Req11ir~nts . :eo11ecied . O~r 

vOCs "{8260B) 

voes. (ao15B) 
. SVOCs (a27oc. SIM. & 8151A) & 

·. · Explosives (8330 & PfcraleS) 
svbcs ca210c:s1rv1 & a1s1A). 

Explosives (8330 & Picrates) & 

PCBs (8082). 

Metals (6020) & Hg (7471A) . 

Metals (6o2o). Hg (7471A). · 

. TOC, CEC & pH 

~· Dioxins/Furans 

(3) E;'1C<>r~ ~piers. . (Yes}No 

. (2) Encore SarTJplers .. ff.es)t.10 

(1) Boz .. Glass Jar Yes/No 
... 

(1) Boz. Glass Jar 

(1) Boz. Glass Jar Yes/No 

(1) Boz. Glass Jar 

(1) _oz, Glass Jar 

·. ;-, 

, ... · 

'·· -=---~~~-===--~~~=-~~~~~-;~~:~-~~·~ i!~~~~~=:.J~~~~~t~~~iii~~i~=-~ 
...... -;.·":. - . 

Soil Group No: See Rgure 3-3 in the OAPP 
;. 

MS/MSD Duplicate ID No.: 



( j L) TetmTech NUS. Inc_ 

Project Site Name: 
Project No.: 

JX} Surfac_e Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

: Tiri'ie: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_lotj_ 

Sample ID No.: 16SS ()ta 0002 
Sample Location: 16SB 0 e> 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
(X] Low Concentration 
O High Concentration · 

~=:~::.ng(ppm): +"7 ., 0-2' . B_f!J>.VJ/J SIL-I'( ~ S ~V.··() ~--~:~:~:g,:~·_: . .t'.. 
:: --~~~~l$1>A:!_~~~~~~~~ -~=--=:.~c=---~~~--:-_ 

·Date: 

MEithOd: 

•; . M0nit0r _Readings 

(Range in ppm): 

. ·'-_:'~· . . : . 
·.·;::.,. -

-~- \IOGs-(aotsB) · ·• • \· 
~- SVOCs (827dc; SIM & s1'!;'1A) & ... 

. Explosives (a33o & Piaate-S) 

SVOCs (827QC. SIM & 815'1A), 

Explosives (8330 & P'crates) & 
1 PCBs (8082) • . . . . 

~- Metals'(6020);& Hg (~471A) 
Metals (6020); Hg (7471A), 

TOG, CEC & j>H 

Dioxinstfurans 

·.· SOifGroup Np_ 

MS/MSO Duplicate ID No.: 

..... ·~ .. -

. . _ • . . . .. • . (3) Encoi:& samplers 
(2) Enco~e samplers 

(1) 8ozJ Glass Jar 
.... . .. ··.:.:..--- ,· .. 

(1) 8oz.: Glass Jar @No·· 
(1) 8oz.; Glass Jar Yes No._., 

(1) Soz.. Glass Jar 

:_·: (1) _oz.: Glass Jar 

See Figure 3~3 in the QAPP 

"L 

_) 

) 
/ 



[ IL) Tetra T<>eh NUS, Inc. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[X) Surface Soil 
U Subsurface Soil 
U Sediment 
U Other: 
0 QA Sample Type: 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_l_ of --L-

t6SS O'j 0002 

16SB 09 
M. Cochran/ T. Rojahn . 

0129 if 0'/62,. 
l)UI' ~ 0 "J 6C> 

[XJ Low Concentration 
0 High Concentration 

·;~~A'S~~~~-~~~~~~~~~~~~~~~~~~,,.:,.~~~~ 
Date: . ~· - • 2' 7 .'" 0'? · · Of$pth Color Description (Sand, Silt, Glay, Moisture, etc;) 

nme: I ~SS ~f'D 
Method: DPT 

Mooitor.Hea\flng.(ppm): h tn. • .. 
:;;-~~~-: __ -_ 

0-2' 

. ~.4A~ ~:y._,,~;-~.4-T1.,JlAt;.\P 
--- --- ~~-- JiS __ lt$i,_ ---:::"""0=~ 

--: Depth . Color '.. · ~ScrlptioO ($ao~· $i-~tt-Ciay, Moisture, etc .. ) -.. -:~, 
.. -~ .. 

~ ...... 11-··----"--"-------+-~-"""~-==::-'-----+-------+-------'--'-'-'------'--------"--I 
.. -............._. 

Monit<?,r ~eadings 

... (R<lf1ge in !)Pm): 

.·· 

-·· l,(QCs (82606) •.. - . " ... (3) Encore Samplers ('{eiJ-No 
n voes. {8015B) · : : :: . } • {2) Encore Samplers &~o , . · .· · 
f,i_;_;;..:.;;;..>.;;..;;.;.:.;;;~~-~"'""""-'=""-"'--'---'-'----'-+..,..--~--c..,.-'-'--''-----+---->"'"'""'-'--'--'---+--'-"'-"---'-~ 

SVOCs(827<?c.s1M&8151f.)& (l) 8oz~GlassJar YeS/No. :J 
;_. Explosives (8330 & Picrat~s). ·~ 

SVOCs (8270C, SIM & 8151A), '. 

Explosives (8330 & Picrates)'& (1) 8oz., Glass Jar ~o 
PCBs (8082) •· 

; ·'-'M"'"e:;.;tal~s ~(60~20.:..)...;&.;.;Hc.::g""(l'-7"'-47'-1'-A"-)----'---'---'---'---'-;;;._·_' ··'-· +---~(1..,_)_8o_z...;.·_G_la_ss_Ja_r_--'--+--'--'<(:-Y_e.,tsi}N"'--_,o_'--+---"--'~"""·_....{. 
Metals {6020), Hg (7471A), (l) 8oz.,Glass Jar --Y:s1 No 

... 1-T_OC-""",_C_E_C_&_,_pH ____ ~~..-....;._..__--'-~---11--------------+--~=--...-----+------·";:,\,,. 
£?io~)lS/furaris . (1) .oz.'.Glass Jar (Ye~No '; 

;:. - .. 
' ,. . ....... '·'·-······ ·'· . .. . "' •. , ··'·, ·.. . .. ·. ... ·c. -~ .• ::\ 
!: ~flSERD.1'J~Q~~;~_;·~'- :~--:,"~]!i~;,;;~~=:~::'~- ~-~ ~~~~r;~.'.:~~ 

.· 

:. Soil Group No: · See Rgure 3-3 in the QAPP 

·.· lim!.~~~!i.!!±1fJi-J}~;~£t;;;:g:H§'.1fi~oi;~1:i1~lf£fu-.ft~~~~~~ .Signature(s): 

MS/MSD Duplicate ID No.: -



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 . Sediment · 
[) Other: 
0 QA Sample Type: 

Method: DPT 

Monitor Reading (pPIJl): .·.. I . 
MIR~~:·.-~~~--

·.Date: 

Method: 

.·. _ Monitor Readings 

(Range· in ppm): 

voes (80158) 

SVOcs (8270C; SIM &'81i)JA) & 

Explosives (833o & Pierates~ 

SVOCs (8270c, SIM & 8151A), 

Explosives (8330 & Picrates) & 

PCBs (8082) .• 

,, Metals (6020)& Hg (7471A) 

i Metals (6020~ Hg (7471A}, 

TOC,CEC&pH 

Dioxins/Furans 

: ... 1S. 

.. :;.. .. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279. 

-· ; .... · ~ . . 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_l_ of_\_ 

16SS /0 0002 

16SB I 0 
M. Cochran/ T. Rojahn 

0260 e o?GZ.. 

[X] Low Concentration 
. 0 High Concentration. 

\"~ 

(3) Encore ·samplers · 

(2) Enciite &impiers 

(1) 8ozi Glass Jar 

( 1) Soz: Glass Jar 

· c1 > soz. Glass Jar 

(1) 8oz. Glass Jar 

· (1 > _oi.; Glass Jar 

t:, .. _ · .. . "~,Ps-3 .• : ·.,. '_;..· •.• • :-. . , .. ~~ ·.:.:·: ::;. !_ .~._..;;.'.-:.;'.•· ·.~'' .• · 

Soil Group No. SeeFtgure.3-3.in the OAPP 



[ IL] TetraTech NUS, Inc. 

Project Site Name: 
Project No.: 

[X) Surface Soil 
[] Subsurface Soil 
[] Sediment 
(J_ Other: 
[] QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANf:: 
N9060 CTO 0279 · . 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

TyPe of Sample: 

Page~ot.2_ 

16SS l l 0002 

16SB ' l 
M. Cochran/ T. Rojahn 

09(;o tj 09.~ Z 

[X) Low Concentration 
[] . High Concentration 

. ~. .: .. · - •· . ... -=~~ .. -~:~~~=-.7~~~£=1~~~---~~- .. ~~.}~~~~-:~~~~~~~~~~~:'~~ 

Time: IS IS" 

Method: 

Monitor Readings 

(Range ~n ppm): 

Depth 

, .· .. · 

CQIQ( :oeiicnption (Sand, Silt, Clay, Moisture, etc.)·. 

~-... · 

.j 

~~-=·"'- ·-······. ;:..._:~-~ 'i · · · , · • Analysis · · ·· · · : Cp11ta.i'1~ ,Requirements . . · Collected. . . Ottaer· ) 

VQCs (8200B) < '{3) E~re Samplers (YesPNo ·· ··· • l 
VOcs (8015B) (2) Ern:ore $~piers ('Y~f:-lo · ..• ; · 

SV()(;s (8270C, SIM & B151A) & 

Explosives (8;330 & Picrates) 

, SVOCs (82700, SIM & 8151A). 

Explosives (8330 & Picrates) & 

PCBs (8082) 

Metais (0020) & Hg (7471A) 

Metals c6o20). Hg (7471A), 

. 'J]:>C, CEC & pH 

: .. qi'oXins1Furans 
~-- ... ..,,. . 

Soil Group No. p~-3 

MS/MSD Duplicate ID No.: 

(1) 8oz.:Glass Jar 

(1) Soz. Glass Jar 

{1) 8oz. Glass Jar 

{1) 8oz. Glass Jar 

(1) oz..GlassJar 

, ~ . ·' f·. . ,.::; 

Yes/No. 
:1 

.; "·· ·:. '·"' ;, . "}: 

(9'No 
, .. .,·. 

Yes/No 

(Ye~No 
, 

See Rgure 3-3 in the QAPP 

:. : ·~· 



[ IL) Tetra Tech NUS, Inc,. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 . Surface ·soil 
[X} Subsurface Soil 
a Sediment 
0 Other: 
U QA Sample Type: 

NSWCCRANE 

N9060 CTO o279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No~: 

Type of Sample: 

Page?-: ot2_ 

16SB \ \ Q 'J,. Q~ 
16SB ' \ Q "-: '·. ( I 
M. Cochran IT. Rojahn 

··o?6° 

[X} Low Concentration 
0 High Concentration 

·· Date: ~ "" 2. ''.'t - 'O "'.I·:· 1 ·: • ;·- , -~Pth · • . ·. cOior Description (Sand, Silt, Clay, ~Oisttire, etc•) 
Ttme: .· / 52-0. ~ £·~ 

Method: DPT 2-y· 
Maj,tor Reading (PPf!l): I • S" 

'.i •bate: . "·· ·:· ~ 'jJffi~ .. ,. · .. ,,.,~pth Color ; Desci'iptirin (sand, Silt; qfay, MolstUr~; etci~) \ ~ . ,. 

Methcid: 

Moriitor Readings 

(Rarige in ppm): 

·'··~ 

.. 

~ .. ~ ... ·. -~· .. • . ' 
_ _;..,.-:\"' 

.. . -~· .!_. • 

. .·· 
. . .· .. ~-

··:·-: 
. ~ 

~ ·t ~t-~-'--'.~--,-,~~J-.-.. -.:+'.~-.;---:-.-. _.,.. __ .,-.. _-.... -.,...,,---...,+-. -.-.-.. eon--·.-. _-,....~-ine_r_n,....·l?q-tu-ire-m-en_ts _____ ___,.,.. __ ;;z_? __ o--o-;~-Q-;;,="'";:_ili ____ ..;:::o ... __ .. __ •_=.:····==·.-:-:-fa-[1-+.l-t~ 
~ VOCs (il2GOQ) · , ·· · :(a). Encore Samplers 

} voes (8015Bl .. 
· SVOCs (827Qc; SIM'& 8f$1A) &: . 

Explosives (a33o & PiCrates) 

SVOCs (8270c, SIM & 8151A), 

Explosives (8330 & Picrates).& 

P.CBs (8082) • 

Metals. (6020)x& Hg (7471Al: 
Met<ils (6020), Hg (7471A), .. 

TOC,CEC&pH 

•·. (2) Enc0re Samplers 

(1) 8oz: Glass Jar 

(1) 8oz .. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

Yes/No .···•·• ·., :~~·'.!. 

Yes/No • . .. . , 

(Yest~o·· . .... ~:3 
-
Yes/No. 

;·.·-~~z~~~~~~~~~~·~~~M~~~~~~ 
.·. :, .. . . 

. Soil Groop No. See Figure 3c3 in the QAPP 

MS/MSD Duplicate ID No.: 

\ 



[ It:} Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other. 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 . 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

Type of Sample: 

Page_\_ot2 

16SS I 2. 0002 

16SB 1 °"2-
M. Cochran! L Rojahn 

o'7L. to x;,7 
' 

[X] Low Concentration 
[) High.Concentration 

· Mte:' -S - Z .~ - O 'l,. · Depth Color . Description (Sand, Silt. Clay, P.iloist{!re, et0;f 
nme: ~ '2... 0 
Method: DPT 0-2' ~f2.-..0W N c_. L f>.. '-/ E y S 1L_ I, fJ~;M. p . 
~onitor Reading (ppm): 0 . . .·. . .· · · . · · .. < .. · ...... < .· ·, " :. · . 
·t~l!ft"~-~~~~~~~~¥¥~-~~~~ .. 
· · &'file~' · · · . · ·. Time .. · :. ·· . Pepth , .. .. . . ·. Col6r Deseription (Sand, Silt. G,lay, Moisture, etc.) • \~ 

.. ·; ·'..-............._ . · .. ·.-~· 

Method: --............_ 

· Monitor Readings 

(Range in ppm): 
. _ ...... 

-~-· 
·.·i,·:. -~ 

VocS(B260B) .(3)EncoreSamP,ers rYe)/No i'- ... ·_ .. ··>'.::' 
· · voes (aotss) ·., (2) Encore samplers {Yes)f'..k>. 
·· SVOCs (8270C, SIM & 8151A) & 

Explosives (8330 & Picrate~) . 

;, SVOCs (8270C, SIM & 8151A), 

Explosives (8330 & Picrat_es) & 

PCBs (8082) 

Metals (6020) & Hgfl.4·'71.1\) 

Metals (6020), Hg (7471A): 

TOC,CEC&pH 

- Dloxins/Furans 

(1) 8oz. Glass Jar 
; .. : .. , ~',~ -~· . : .. '.'' 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar Y~st;No ... · 

(1) 8oz. Glass Jar 

(1) _oz. Glass Jar ( Yes/\No . 

. ·/'.· ·!·, 

.+ 

.... _;).. .. • 

--~-flfl~Ih\~~~~~~~~~~~M&~---~~~~~ 
.• ~~;:·G~up No.'. . P ~ -'J :· . ., . . .. . . . See Figure 3-3 in the QAPP :~ 

·. 

~if~~4~1!!!®~~~~~7.i;c~~\}~~~~~i~~~~~~;g;~?P:~ Signature(s): 

MS/MSD Duplicate ID. No.: 



[ I t] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
[XJ Subsurface Soil 
[] Sediment 
[] Other: 
[] QA ~ample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

. N9060 (;TO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

·pageJ.. ofL 

16SB I 2. bZ...OL\ 
16SB IL .· 

M. Cochran IT. Rojahn 

()<)74 

[X] Low Concentration 
0 High Conceritration 

imAS~AIJ~-~ . _--_ 
Date: .. ~;;.:;~6'· -·C>3 - ··:De:ptfi 

. ·~~:~~~~-:~·-:·.~-:~ 
Coi~.r ·. · · De:serlption (Sand, Silt. Cfay; Moisture, etC..) ; 

rITTie: · o P.. z. s 
.,• .. 

Melhod:DPT-. o. -?. S' RR.OWN C..LA'-1 ·. '- . . · . ' 
. Monitor Reading (ppm): 0 ~ -:;t. . µ . .. . .. . . I~ t_ . ~ {_~ J:1.:JJJ_ 'ltf.!:' Ee 
fJBI~~- --~ ~- ~:~. c~iiil~-'- __ •.. : .. -
o"ilte: -~- - . . ... . . Time . . ·. . . Depth .· .c:;,,c:;( "< • ; De:sc~iption (sand; Slit. ¢'iay, Moisture, et~~)'-. ' 

Method: 

M.onitor Readings 

(Range in ppm): 

~. ··: 
., ......... ,·(,,. 

.. _.,:: .. 

~~- """'"=" -~~-- -~. - ~7 -- -

.. ~' 

}.,.~ ·. ·:: ,Ma~is · ·· ·· ·· · · · · ·. . :. " · .. -:": · ~n~Jn~f. ~qirementS · . ci>~i~'ed . Other:. . 
.· ·· Voes (82'~> ·. · : ;.: · · . . (3) Er@te s.ampters Yes/No.. . •.. · . 

VoCs (a615B) · -· . · · ·· :; : (2) EncOf~ Swnplers . Yes/ Ne> ' ... u 

svoc~ (B27Qc, SIM & ~151 A) & . 
Explosives (a3ai:> & Pietates) 

. : svbcS (8270C,-'SIM & 8151A), 

. Explosives <s:33<> & Picrates) &. 

P.CBs (8082) : 

Metahi (0020) & Hg (747;1A) -

Metals (602o);Hg (7471A), ·. 

TOC,CEC&pH 

. ~~ . ~ '··~ .. 

SOil Group No. 

MS/MSO. Duplicate m No.: 

.. . . 

(1) Soz.;Glass Jar YeS/No 

(1) Soz.'Giass Jar YesiNo 

(1) 80z .. Glass Jar .. -~ 

See Figure 3-3 in the OAPP 

. 

. 



[ I tJ Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
[) Subsurface Soil 
[] Sediment 
0 Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
c.o~c. No.: 

Type of Sample: 

Pagel_ of. _.d:._ 

16SS f 7;> 0002 

16SB J .~ 
M. Cochran/ T. Rojahn 

D<)7 Z '£. d'}67 · 

[X] Low Concentration 
[) High Concentration 

,';! :G_ ... .§dJI~T~.;~~:=-- ---~~~.:-~C:'.":;:::':,~=':~,_ :~~~~ 'F--~,~"::~~.;;=~. ;::~-::.;_ -"".~ 
"" fiate: · ~ - '2~ :_. 0 ~· 

Time: ~ 00 
Method: DPT 

Monitor: fleading (ppm): o. 
-~l -~--~-= ·~ ·.!(.t .. o;!:;o. 

.. ~~le: . Time 

to;,~<;~ ' .. 

···Method: 

·-;·. 
Monitor Readings 

(Range in ppm): 

DejJth 

0-2' 

Depth . 

·Color 

p~R. IL. 

Description (Sand, Slit, ciay, Moisture, etc.) 

(S~O<Vf\J ._,<;:,~/\'-/~~- 5,~'--T, t)\M.~· :J 

-~~~~~ ~:~.5.~~"06:=-~~~~ --= -~ ~b~-- . -=. 
·. · ~5cr.lption (Sand, $itt; Clay, Moisture, et~:) . 

.. 

'··.---..........._ 

. . ' .. ·.. . . . ,. ~ -~" .... :.>:~.-;_ .... , ·~ .. · .. -__ ~- ~--:. '; ··1-· J 

·.'.::~::'8·•JC~~~~=!!!~ts· ~-"'·::_·=~---~er . 

liOCs (826QB) . (:}) Encq_~e Samplers (ye_JiPNo 

" · voes cao1ssi .·. 
':~ svocs (S270C, SIM & 8151A) & 

Explosives (8;330 & picrafos) 

'·" SliOCs (a27oc. siM & 8151A). 

Explosives (8330 & Picrates) & 

PCBs (8082) 

Metais (oo2o) & Hg (7471 A) 

Metals (6020). Hg (7471A), . 

·~. TOG, CEC & pH 
·"' Dioxins!Furcins 

(2) Encore Samplel'S ~No .... 
(1) Soz.•Glass Jar Yes/No 

(1) 8oz.:Glass Jar 

(1) 8QZ. Glass Jar 

(1) 8oz. Glass Jar Yes/No .. ' 

(1) _oz. Glasl! Jar ( YesANo 

. ... . ..·- ~.. .. . :: ,•· .. · .... ~:~,,- :·:::.:~ . .;;.;:: ... J 
z~~-'-~~~~~~~~~~~~~~=:;;:~ ~~ 

Soil Group No. ·, ps ... :-3 See Flgufo.3-3 in the OAPP 

.) 

OuplicateJO No.: MS/MSO 
. . . 

-z;;~_/::, 
.......... ./.~ 



( It) Tetra Teoh NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 

. 0 Other: 
0 QA Sample "f ype: 

·.Method:. 

Monitor Readings 

(Range in ppiri): 

. . · .j·,: 

·-~· .,.~. 

··,.:·: ...... : 
·'· voes (801sa) 

'.:: SVOCs•(827Qc;SIM &::81s"1A)'& 

r Explosives (~o & Picriites) 
c SVOCs (827QC, SIM &8151A), 

Explosives (1li330 & Picra\es) & 

PCB~ (8082). · .. 

~; Metats(6020)~Hg (7471A). 
TOC,CEC&PH 

.. , . 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 . 

·. '··.:-: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

PageJ... ot2_ 

16ss 1 ~o 2-o'i 
16SB 12 · . 
M. Cochran IT. Rojahn 

0?7Z. 

[X] Low Concentration 
O High Concentration 

,,Oe$Crfption (Sand, Silt, Clay, Moisture, etc:)/\ .. 

~-- .. 

, . (2) EnCo(e Samplers 
1, 

. . :·,\ (1) 8oL .Glass Jar 

(1) Boz, Glass Jar · YeS/No · 

(1) 8oz.'.Glass Jar 

(1) 80z..Glass Jar 

~:---.. ~~~~~£~~§f'1_~~t~~~~~~?Ii?F~~~~ :, &:i!G~:;~~:····~"•'· ··p.~·L=:s' .. -··~, .... , .... , ..... ,,-- .. 

MS/MSO Duplicate 10 No.: ---· 

See Figu~e 3-3 in the OAPP 
..:...·­

! . '• -~ 

. . ... .,.- ;,~· 

) 



[ It) Tetm Tech NUS; Inc. 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
0 Subsurface Soil 
0 Sediment. 
0 Other: 
0 QA Sample Type: 

Time: 1<00 
Method: DPT 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Color 

0-2' 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_\_of \~ 

16SS I y 0002 

16SB j L..f 
M. Cochran/ T. Rojahn 

0?60 f" 096Z. 

(X] Low Concentration 
[] Hig~ Concentration 

Description (Sand, Silt,.Cfay, Moisture, etc.) 

__ ~or R~ding .(ppm): I .~J,,., . . 

.: ~~~ .. --.. : ·,,.~_t==_·~-:-~~· .. _--1·.··~-~-----: 0e_·__.·P..._t_h __ -t--------+-o_e __ sc_ri_,_p_ti_on__,(S_a_n_d_;,,_S~il..:.t,_.c_1__.ay<.;.,_M_o_ls_tu_re-'-,_e_tc_,.)_-t 
~ 

Color 

.. ~thod: 

Monitor Readings .~· 

(Range in ppm): ~ --............_ 

,;'~~~fBj~~-~-?t~~~~~-'.;~;·<~~6:~~ 
> AnafySis · '- Container Requirements Collected Other, 

VOCs (82608) (3) Encore Samplers (Y esj No 

.. voes (80158). (2) Eneore Samplers (Yes)N6 ' 
SVOCs (8270C, SIM & 8151A) & 

. Explosives.(8330.& Picrates) 

svcics (B270C, SIM & e1s1A), 

Explosives (8330 & Pic~tes) & 

_ PCBs (8082) 

_ Metals (6020) & Hg (7471A). 

Metals (6020), Hg (7471A), · 

JQC, CEC.&.pH 

~:._ .~7l"' ...... , ....... -~·;''"'·' .,. ·~: - ~ 

· Soil Group No. 

MS/MSO Duplicate ID No.: -· 

(1) 8oL Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) oz. Glass Jar 

Yest No 

~o. 
( YesJNo 

Yest No 

<Yest)'--to 
"---":. 

..•.. ·.!';.·. 

See Figure 3-3 in the QAPP 

. . ~ 



SOIL SAMPLE LOG SHEET [ j t] Tetra Tech NUS, Inc. 

Page_\_ of_\_ 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 

· 0 Other: 
0 QA Sample Type: 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

t 6SS I s-0002 

16SB I .$"' 
M_ Cochran/ T. Rojahn 

0')60 €. 096Z.. 

[X] Low Concentration 
0 High· Concentration. 

: mlAIJ-tBfB~~-------~ ~.-, . _· '."'- ;:_ -:_ :::~-~-~;~~;.:~-:;~--~~::.~_.:~~i''~_;,:~-~ ~L ~:~~ • 
. oat~:. ,_,~ .;: 2 ""1 ---·G? ~ .. · Dei>th . ·.· · COior · -, ;: ·· · . ~$Cription' (Sand~ Silt; Clay, Moistiu'e/~t'6;f · · 

··: .. ._ .. ,_,·,; 

Method: 

.. ·,.: , . '· ·~-.....:... ...... ~~~~~--1r--~~--1~---__,,-'-~~-r""'"'lllllll-=~--'-'---t----~~~-'-~~~~_..;_.,.-~~~~~,~. 
Monitor Readings .. ···. :~-

' {Range in ppm): ·, 

YOCs (80158) ..... .. (2) Encore Samplers ('ves_t.No 
I. . ~ . 

,. 5V:OCs.(82Z()C.SIM~& 8151A)'& (1) 8oz: Glass Jar 
• Explosives {833o & Pi<;rates) 

(;, SV.OCs (8270c,. SIM & 8151A), 

,, Explosives (ap30 & Picrates) &. 

; PCBs (8082) 

' -Metals (602o).& Hg {7471A) 

, Metals (6020), Hg {74l'iA); 

TOC, CEC &.pH 

I 
Duplicate IO No.: . 

(1) 8oz. Glass Jar 

· (1) 8oz; Glass Jar 

(1) 8oz. Glass Jar 

Y0S/No 

YeS/No 

.·-· · .. _ :::;.:;r 

·, ,, 
_ ....... · ;1' 

~. -·; 

) 



( U:) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[Xl Surface Soil 
0 Subsurface Soil 
0 Sediment 
[). .. Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C.No.: 

Type of Sample: 

Page__l__ of _J_ 

16SS / /.tJ 0002 

16SB /la 
M. Cochran/T. Rojahn . 

d 966.if. a %L 

[X] Low Concentration 
0 High Conqentration 

·coior Date:·; .. ~- 2. il.:: 0 'S ·Depth Description (Sand, Silt; Clay, Moisture; etc.) 

Time: l L.f l 5 i.. (_ L ~'f t= '( $/LT 

==~e'::.ng(pp!l)): / • .S . 
0

~
2

• . , -f~.&.o . .A.I,.;,/. t):·A:~{?: , '":·· ·· .. ;<·'•!A-:;,:: 
··? ii-( .···.·. ~~~!!!~18~~ _ji . --~-- ~---~±~-ci :~-:~?¥-::*'!!&.'~ -~===::"" -~-:::' 
. ·.· Oate: ' ' Tif1!e •. Depth coior oesC:ription ($anc:f, siit; clay, Moisture, etc.) ..... 

~ · .....•. · ;;;cc:~·.·, 
• ··1-'-~~~~~--'-t--'----.:=--llliio-=-~,__...:....,..-~-1-,..-,..-,..-~~'---+-,..-,..-------~__.,~__.,__.,,__,__,__,_____,,__~.._. 

r--.....__ Method: 

Monitor Readings 

(Range in ppm): 

:·'····· - . 

;r .. , •. ,; .· 

~ I, : - .· 

·,·, S'A'M@~~·~ ~~ 
Analysi~ .. . .. . . '° ' 

. ·.- . voes (82606) 

voes (801SEU 

SVoes (8270c, S.IM &8151A) & 

Explosives (8330 & Picra~es) 

SVoes (8270c, SIM & 8151A), 

Explosives (8330 & Picr'ates) & . 

PCBs (8082) . 

. Metals (6020) & Hg {7471A). 

Metals (6020), Hg (7471A). 

, . IOC, .CEC & pH 

r;>iol(iqsifurans 

. -:-.-. 

Soil Group No. 

. 

.. 

~·. 

(3). Enci>re Samplers ( Yesf No . ·· · · 
(2) Encere Samplers \ Ye§) No . · · c .. · 

(1) 8oz. Glass Jar Yes/No 

·(1) 8oz. Gl<;1ss Jar @No 

(1) 80z. Glass Jar (Yes/)lo 

(1) 8oz. Glass Jar Yes/No 

(1) _oz: Giass Jar . \Yesf\.io · 
. .. -,--

~" 
. : .. . . .. ·.: .. : .,.:~ .. 

See Figure 3-3 in ihe QAPP 
. 



( It) Tetra· Tech NUS. Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil ·· a · sobsurtace Soil 
tJ sediment 
0 Other: 
0 QA Sample T-vpe: 

>. Meth6d: 

· ... ;. Monitor Readings 

;· (Range in. ppm): 

SOIL ~AMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

..... · '.'·--··¢01&"'"'; 

-~~~~~ 

Page_\_ of '} 

Sample ID No.: .16SS 17 0002 

Sample Location: _1_6S_B_ .... l_71~·---,.--
Sampled By: M. Cochran/ T. Rojahn 

C.0.C. No.: 0%0 e 09 6Z... 

Type of Sample: 
[XJ · Low Concentration 
U High Concentration 

. --:-~~~ - - --:._::i"'F- -

r voos-(001s~) • , . . 
!, SVOOSif1270C; SIM & 8i51A) & 
.. , • • 1 •• 

:· . Explosives (81330 & Picrates) 

, svoes (a210c. s1M-& a~s1A), 

Explosives (8330 & Picrates) & 

PCBs (8082) 

: .. Metals (6020t& Hg (7471A) 

.Metals (6020); Hg (7471A), 

' TOC, CEC & pH 

', Dioxins/Furans 

Soil Gr.oui) No. 

· ·· ,, · · : ::: ¢0ntafnefij'e'q'Uir~~ffi ··· .... · 

.· .· .. ·. "" .. ::-:~·: . ... 

· (a)En00ra sampier5 
(2) Enciiresairijilers 

( 1) ao.tj Glass Jar 

( 1) 8oz. Glass Jar 

· (1) aoz.: Glass Jar 

(1) 8oz. Glass Jar 

-(1) _oz;·Glass Jar 

' ... : __ ,' ··. -· 

See Figure 3-3 in the OAPP 

MS/MSD Duplicate ID No.: -

j 



[ I t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Surface Soil 
[X] Subsurface Soil · 
·a Sediment 
U Other: 
a QA Sample Type: 

Time: I~ '1 ~ 

SOIL SAMPLE LOG SHEET 

NSWCCRANE. 

N9060 CTO 0279 

,--

, Depth Color 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

PageLot-1_ 

16s0 17.0 2 o'L/ 
1688 , -, 

M. Cochran IT. Rojahn 

a?6° 

[X] Low Concentration 
ll High Concentration 

Description (Sand, Silt, Clay, 'Moisture, etc.) 

:ru°::~e':~ng(ppm): /, s- Z ~4 
1 

~ ~Oty.IJ , SHA.L::Y ~ 1'- 1 '5rp•·-~;~~~f1T;~tff~,o, 
~xma.~m..~--. ~~M.A*F~~~~ '~~~-~-
9<lte: Tillie . Depth Color . ~scription (Sand; §Ht, ciay, Moi~ture, etc.) · 

Method: 

Monitor Readings 

(Range in ppm): 

.... ···~· 
., , 

}-~~'f[(l~-tl~,, sE 

· ·Analysis · · ,. · ,•·.:· 

voes (82606) (3) Encore Sampler$ Yes/. No : '' ' , 

. voes caoisa) 
· · svocs·c021dc, SIM & 01s1A) & 

Explosives (8:,'130 & PicrateS) 

•,, (2) Encore Samplers 

: (1) Boz. Glass Jar 

(1) 8oz.,Glass Jar 

Yes/No 
, , 

@o· 

" 
Yes/No 

SVOCS (8270c, SIM & 8151Aj;· 

Explosives (8330 & Picrates) & 

·· · PCBs (8082) .·. '-·· 

Metals (6020f& Hg (7471A) . 

Metals (6020); Hg (7471A), 

·:. TOC. CEC & pH 

Soil Group No. 

(1) Boz. Glass Jar 

(1) Boz. Glass Jar 

(Ye~o 

Yes/No 

See Figure 3-3 in the QAPP 

. §!.f~mlf![~~l!~;r.41l;$!g:t~"Ji,~~§.;~3,~~.~~~''f~~~ $ignature(s): 

.MSIMSD Duplicate 10 No.: 

, , 

: 

•, 



( I t) Tetra Tech NUS. loc. 

Project Site Name: 
Project No.: 

{X] Surface Soil 
U Subsurface Soil 
U Sediment 
U Other: 
U QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location; 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Pagel_ot~ 

16SS I 'S 0002 

16SB I tp 
M. Cochran/ T. Rojahn 

O'l6f ·~ 0267 

[X] low Concentration 
U High Concentration 

.-,· .. :··-:· 

Date: . . .. > :;t.~:.,.. b · ' · , ·De~~ ·· · COior oeSi:iif>don"(sanc($i"1t, Clay,.Moisture, etc:) · .. 
Tirne:·· I 0 '3 0 

Method: 

Monitor Readings 

(Range In ppm): 

': vocs(82oo6) ;., .·. ·. 
· voes (8015~) 

""~ svdcs <827oe. s1M ~ si:stAf& 
Explosives (8330 & Picrates) 

·i. SVOCs (827oC, SIM & 8151A), 

Explosives (8330 & Picrates)& 

PCBs (8082) 

Mefais (6020);& Hg (747lA}. 

Metals (roio)l Hg (i471A), 

TOC,CEC&pH 

c:iioxins1Furan5 

' Soil Group No. 

.• • (3) Enc(jre_$wnplers 

• .. · . •· {2) Encote $amplers 

{1) aoz.'•Glass Jar 

(1) 8oz. Glass Jar 

(1) 8<g, Glass Jar 

(1) 8oz. Glass Jar 

: .(t)·_oz, ~lass: Jar 

See Figure 3-'3 in the QAPP 

•• ~-.!~!!m~~~~1:~~~~~ .~ig~atifre(~): ····' ···.·•z 

MS/MSD Duplicate ID No.: -- ~~ 



[ j L) Tetra Tech NUS; Inc. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project Nq.: · 

0 Surface Soil 
[XJ Subsuiface Soil 
0 Sediment 
0 Other:. 
0 QA Sample.Type: 

NSWCCRANE 

N9060 CTO 0279 

Time: IO"!> r I 

Method: DPT 

Mcinitor Reading (ppm): f9. 

','·';--=~~~.~ 

2-:> 

Page -1_ of ;;)__ 

Sample ID No.: 16SB I f> 0 ,2- 0 2 
Sample location: 16SB I 9-, ' 
Sampled By: M. Cochran IT. Rojahn 

C.O.C.No.: 09G/ 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

' ' 
,.·-~· ... ·~~-.. · .. _, ....... '· .. _,_,;._.. .- ·'"""'• ... 

++:.. 

_ besfu-iption ($and, Siit; Clily, MC>istlire, etc.) 

L L F\ '-f E '1 s., L..r. J)" M.p 
. .. ~-....,. •. ,: .,.~~ :·. :',., .. " • .,,_ ,,-.~,:: .. ·.-,..;·:·.·:.k":">"'''~"'':;. ,: \<~·'.·.: .J. · ~·.J::<" .·:- ;: ••.:r. : · ·;,. ·;:· :·~ :. -,: ·::. 

. ''1t'-" ~-1.;- .. 

Date:.. ..,.,.,,. _, .. • _,,, .. ' ... Ji..;.m.-~_•-ir----De.._. ~p_th __ -t----'-"·-Co--l_o_r_.._.__._-p-·-.· '_be,,,..·sc .... ·~-)i_p_.ti_on_,,_(s_•a--n_d_._;.,..si~11, ... c_, .... '"'l~~Y·;,,,.M_o_l_st_u_re-",_e_tc_,.)'---' -"-I 
~ -~·. 

'' . ... ,.:·-. 
~0thod: ..... I~ _,.. __ .;· 

Monitor Readings ,,·.·---............ 
(Range in ppm): 

,:. 
__ .;: 

,·I·' 

'~C~'~R:!;;,_~~:.:>~-~ 
voes (82608) : , · (3). Enc0r~ S.ftrnPJ@.rs Yest.No. .· . 

VoCs (8015~) . , , (2) EllC()reSamplers . Yes/ No · 

•;. svOCs (827~. SIM &_-~t51A) & 

Explosives (833o & Pierates) 

'• ' SVoCs (8270c, siM & 8151A). 

'. Explosives (8330 & Pierates) & 

PCBs (8082) 

Metcils (6020) & Hg (74Z1A). 

Metals (6020)~ Hg (74l1A). 

. TOG, CEC & pH 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar Yes/No. 

(1) 8oz. Glass Jar Yes/No. 

.(1) 8oz. Glass Jar ~No 

I 

,. mJ~t.4~N~::kMJ~~&?~~~~~"'.' - :~~- ·., M~~ ~z"7~3 f .. -~.1;if >::..;.:. 

-... ~-~ 

Soil Group No. See Figure 3-3 i·n the OAPP 

~~j1!mf!f!!i®~~Jj~~~~~~~~~~~1'f~~~~~ ·signall!re(s):. 

MS/MSD Duplicate ID No.: ~ . -ry~ 

' 
:. 



SOIL SAMPLE LOG SHEET [ I t) T elm Tech NUS, Inc. 

Page_l_of~ 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
(] Subsurface Soil 
(] Sediment 
(] Other: 
(] QA Sample Type: 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 16SS (9 0002 

Sample Location:· _1_6S_B _ _..l _'f=--· ----'---
Sampled By: M. Cochran/ T. Rojahn 

c.o.c. No.: o'J(.f· ~- ov;.z 
7 

Type of Sample: 
[X] Low Concentration 
(] High Concentration· 

._ 

;·. ~\'(_~~ ·· cc_- --=:;~;;~~~~~-~,,~:~~~--~;~"""iilii 
Date( ~ - 2.. g :~ 0"5 -: ~p~h : COior . Description (Sand, Silt, clay, Moi.stur«!, etc~) 
Time: · 1 0 <.f 0 G Fil= 'I 

\:~~- i
0

i-i
2

i. iiliB-'o"'~-=Y~-~ 
!'" bate: , ;rime , .;., . . , Qm>th .. ;.Color . D.es<;ription ($and1·$ilt, Ciay, Moisture, etc.) · 
'.· .. : -~ 

Method: 

· Mooitor Readings 

(Range in ppm): · 

~ 

. ., ·. 

.. :'··· .. ;. 

:.·•' 

·.··-~ 
. ~:,. 

(~ __ ,,,,,,.···· · .. ····· .. ·._ .. ·. .. ··· . .. ! .... ~ 

.'.tj~~~J#!i~~~=~u1!~~7~ 
: VOCs (82608) . .· . ,, . (3) Encor~ Sampiers . . (Yes) No _ ·> . 

:: VOCs'(8ci15Bf . .. · ,(2) Encore Sampiers <.Yest)..io __ ~i:,: ~·: <:-:,_y 
.;'SVOCS(8270C,SIM&8151A)~S,, :- (1)8oz.'GlassJar 'vei/N_~ .,, .. ;;' '\ 

Explosives (~O & Piciates) • • ·- <. c .J . . . 

SVOCs (S270C: SIM & ll1S1A)~ .. . · · 

Explosives (8330 & Picrates) & (1) 8oz. _Glass Jar ~o 
PCBs (8082) 

:• Metals (6020) & Hg (7471A) (1) 8oz. Glass Jar ( Yest__No 

: Metals (6620), Hg (7411A), 
Yes/No 

., . . . ~ .. - _, TOC, CEC & pH . 
(1) 8oz. Glass Jar 

· t DioXiriS/Furans 
~-.. 

(1) _oz. Glass Jar -~No 

f~-~~~ 
·~ Sornroup No. . . p' ~»-~~ ,. see Rgure 3~3 in the OAPP 
: 

MS/MSD . Duplicate ID No.: ~~ 7~ ..... . 



[ It) Tetra Tech NUS, lhC. 

Project Site Name: 
Project No.: . 

[) Surface Soil 
[X] Subsurface Soil 
0 Sediment 

. 0 Other: 
·. 0 QA ~ample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

.N9060 CTO 0279 · 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page j}_ of ;J,__ . 

16ss /q 02.or 
16SB f 9 · 
M. Cochran IT. Rojahn 

6")~1 

[X] Low Concentration 
0 High Concentration 

• • ~. • .. " . ~ .•.c.· ••. -,. .. 

_,t ~i~~~;~~~ ~~th ~ S: _e Colo~-~- --- --~:;ti~~:(~~d:;~i~~:~~::i:~.-=f -~ 
nme: I o L/ !S" ~ F- t:::. 

Me~: DPT . 2 ""' ~ I . .• •• c. L. A '(E y $ I t... TI. J::> "' M P.:: 
'•'.f;-~ -0=~~~~-;;;~~~:~~~ 

·:· 'oat~~ . , •.Tim~- · · ' Depth . ·· Coior · · . i>e~cription. ($.anc;J;·~O!. ~ray, Moisture, etc.) · :'. . 
,,..·. 

·-·.·, ... ' 

r-~~~~mea-.: ._.·SS 
vocS-(826<>8) ·· .. 
voes (00158) •... 
SVOCs (8270c. SIM & af51A) & 

) . ............. . 

.. ExPlosives (8;330 & Picrates) · 

~-,- svocs (a27oc. s1M & a1s1A>. 

Explosives (8330 & Picrates) & 

P.CBs (8082): 

Metafs (6o2o> & Hg (74i.1A) 

Metals (6020), Hg (7471A), 

TOC, CEC &·pH 

Soil Group No .. 

MSIMSD Duplicate ID No.: 

:: ~'cOn'talner-~equirements 
· · {3) Enoo~e Samplers 

(2) Encor~ Saffip1~rs . 

(1) 8oz.•GlassJar 

(1) 8oz. Glass Jar 

(t) 8ov.Glass Jar 

(1) 8i:>z. Glass Jar 

.~!l~ikd 
Y.-~:No 

Yes/No 

Yes/No 

. Other. 

,.. . :~- . .i'.; ~ 
.... -

-.·,; 

.··,_. - .·, ...•.. ,,, 

See Figure 3-3 in the QAPP \ 

·:-;'::. . . ·. ~ .. 



:SOIL SAMPLE LOG SHEET [ I L) Tetra Tech NUS, lilc. 

Page_L ~f _I_ 

Project Site Name: 
Projeet No.,: 

[Xl Surface Soil 
er Subsurface Sciil 
[] Sediment 
[] Other: 
[] QA Sample Type: ... 

NSWCCRANE 

N9060 CTO 0279 

. Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

'16SS _:20 0002 

16SB Z...0 
M. Cochran/ T, Rojahn 

<Y:/3/£0<]7/ 

[X] Low Concentration 
[] High Concentration 

oa(e: -5; -::z:e:,,.o~- . -~p,t. , • Color Description (Sand, Silt, Clay, Moisture, ~~<?J. 
Time: I .fi....f 0 (:,RE'-( 
Method: DPT o - 2' 
Monitor Reading (ppin): · C> ,f1Rc:>wv t:.LA'-/ £ ~, ;,11.....Ti- &PAV~t_ " 

••: ~~::m-tta•~-~ _55 ___ . .~--~- ---~-~;-~~=-~,,~~~-.:~~~~~~ 

Date: 

Method:. 

· . Monitor Readings 

(Range in ppm): 

;·.~· .": . 
.. _;.:"':· 

_,_ · .... : .. , .. , ~ .·. . •" 

· --~scription (Sand~.Silt, Cjay, Moisture, etc:) 

Voes (ii-0158.) . -; .(2) Encore Samplers {Y"eS)_,No . , '. .. : ..• ·. < .. , . .,. 
SVbcs (1fafoc. siM &°)faslA).& .. •. (l) 80z.Glass Jar ~.·.···:'.;_._.·.··_1·0_·_·_. ·.······._· 
Explosives (Baso & P~fit~si' ~· 

·!§voes (s2ioc. s1M"&·01s1A>. 

Explosives (8330 & Pictates).& 

PCBs (8082) , 

' Metais (6620);' Hg (74i1A); . -
TOC,CEC&pH 

bioiiirlS!FuianS 

··. ~ ' 

(1) 8oz.'Glass Jar :YeskNo 

(1) 8oz.~Glass Jar ( Yes/)No 

(1) 80?- Glass Jar YeS/No 

(1) _oz_;Glass Jar 

.. ' 

· S0tl Group No_ , See Rgure 3-3 in the OAPP 

· ~~~~~,,..~~=~.f.-""=~ .... ~~,.;;-~·~;;:~~~~,;;~~,,,::?:S -~~9.nat~re_C:>>= .·. , .. · 

MS/MSD Duplicate ID No.: . ~~..c.L-- . 

. . . ·~. 



[ IL] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[XJ Surtac.e Soil 
[] Subsurface Soil 
[] Sediment 
0 Other: 
[] QA Sample Type:· 

· Date: 

llme: \ \ oo 
Method: DPT 

. Monitor Heading (ppm): V 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

(>epth ··::Color 

0-.2' 

. 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_l_ot \ 

16SS 2. [0002 

16SB '<.. I 
M. Cochran/ T. Rojahn 

O?t;/ e 0267 
> 

[X) _low Concentration 
[] High Concentration 

_fu&_ 

. Qescriptlon (Sand,·Silt, Clay, MoiSture,·em;): ·• 
· ... ~,.,..,_/> 

c_ L. I\. YE''-(.·· 5 ;L.T" ,._(;.":GV~~ 
. . ... ;_. ~- .: . .,,';.: .. :. ·:,-···--~~ ,~ . ."::·_;:.~, :~. · . 

. ···. ~~~-u::-c ~Jd.)f~~ :&. ~.!'.!-~ §§.,::4C;:: .... __ 4' __ ":'.~~--=-~-li!Wfb_,.;;=: -_i!Jdf _ -
··-~·· ~ 

Date: •. 

Method: 

Monitor Readings 

(Range in ppm): 

Depth Color Description· (Sand,~i!t, d)ay, Moisture, etc.) 

-~ ·~-- ··.·_·i'lG'=~%&¥-""!~ "·~ .. "&E ~~~~~ .·.······ ·liiiiilf 
· ,:~lr,lis . ' .,>Coritainerf,lequirements Coliected ;.''). 

voes (82668) 

voes "(aof58) . · 
. SVOCs {8270C. SIM &8151A) & 
.· Explosives (833o & picrate~) 
: SVOCs (827oc:·s1M & 8151A), 

Explosives (8330 & Picratesj & 

PCBs (8082) 

ii.-feiais (6020)& Hg (7471A) 

.. Mefals·(6020), Hg (7471A), 

TOC, CEC &;pH 

.·other . ''·· 
. .;._:· (3) Enco:fe Samplers (.'(~~--~Q - .. ~ 

···•,·-! 

. . .. (2) Encore Samplers ()'e~NQ, 

(1) 8oz~.Glass Jar 

(1) Boz. Glass Jar Yes/No . . . . : ~. 

(1) 8oz. Glass Jar (Ye~No -··'. i\ 

(1) 8oz'. Glass Jar Yes/No 

(1) _oz, Glass Jar ( '(esl)'fo .....__..... 
' ., .··-· ·;-_ ~ .. :~·~.,-~~~-=---~-~~~~2~= --~~~:~ .. ~~~--~~~~:-:-~:7-~ itm!~~~~~~:~~ .;_-

Soil Group No. See Rgure 3-3 in. the QAPP •.;.. 

"" ,- ·~·-. 



[ I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[Xl Surface Soil 
U Slibsurtace Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Time: 

Melhod:DPT 
t,.1001tor Reading (ppm):· 0 

SOil SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

0-2' 
t> "'R.. L. 

~· R.bw'» 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

TyPeof Sample: 

Pagel of .d__ 

16SS 2. 2'. 0002 · 
16SB 'L'2,;,. 
M. Cochran/ T. Rojahn 

O)?Z.·if- 0967 .· 

[X] Low Concentration 
U High Concentration . 

i. ~~-~:;~~.=-=-~= 

···:.'. 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

~: ..... ;::::.·: ·~' 

~·: ·.' 

~ ·: sv6Cs' (82ioc~-SIM &:8151A) & 
:.·· Explosives (aaao & ric'fu.tes) :. 

·· svocs(ii2iec:s1M &·0151.4.>. 
6xplosives (8330 & Picrates) & · 

PCBs (8082) 

• · Meiais coo2o) & Hg (74i1A,f 
Metals (6020). Hg (7471A); 

. TOC, CEC & PH 

.. ·:Depth 

.. ··. 

.. ·.:- ,,.: 

·• ... ' ·•. container nequire~nts 
· • .· . (3) E~re Samplers 

:· .« ·. • . . . (2) Enco're Samplers 

(1) 8oz. Glass.Jar 

(1) Boz. Glass Jar 

(1) 8oz: Glass Jar 

(1) 8oZ; Glass Jar 
.' 

(1) _oz. Gl~Jar. 

;. ·~·· -.... ,, ~ . ., ,..., ...•. 
:;·:.1~~IA~~~&''7~~~-V1!!5~~~~~~~ 

:. •.··-..f · .. ,. ••• - . • ·,·, .. - • - ... . . • . . . . ~· ., : .. ~ 

Soil Group No.• p ):> .~~ See Rg~r~ ~3 in the QAPP 

.;,..,.··~··f 

MS/MSO ouplieatem No.: ··~%·':·,·~···-..,·. ~ ~ . . . 

~- ·. 

./ 

/ 



( It) Tetra Tech NUS, Inc. SOIL SAMPLE LOG SHEET 

Project Site Name: 
Project No~: 

0 Surface Soil 
[X]'Subsurface Soil 
0 Sediment 
0 Other: 
ff QA ~ample lyp~: 

NSWCCRANE 

N9060 CTO 0279 

·--~~AT~~~~-~~~~~ 
Date:• · ~-- ~ g - 0~ ' ~pth Color 

Time: ~I~ 

Method: 

Monitor ReadinQ_s 

· {Range in PPrn>= 

··r .. 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page J-. of 2_ 

16SB 2 2,.02.. 0.3 

16SB 2.. 2.. 
M. Cochran I T. Rojahn 

0'}7'2. 

[X] Low Concentration 
0 High. Concentration 

Deseription (Sand, Silt, Clay, Moisture, etc:} · · 

----.........._ 
f'. "' --............. 

·:~~~·.·~.1:~·~,M 
'. . VOCs (82601:}) " .. . (3) Encore Samplers . Yes/. No '. ' ···.~ 
~. VOCs (8015B) .. . ... " (2) Encore Samprers . Yest.. No. . . ''" ... ·· .. ,, 

::c:~v~2~~S~~t!!!!t)& {1)8oz. Glass Jar @N~. ·.· ·' .'. j. 
, SVOCs (8270c, SIM & 8151A), 

Explosives (8~0 & PiCrates) & 

P.CBs (8082) .· 

\. Metals (6020} & Hg {7471A) 

Metals (6o2o}; Hg (7471A), 

TOC,CEC&pH 

Soil Group No. 

MS/MSO 

-----
Ouplii::ate ID. No.: 

; ·., 

(1) 8oz. Glass Jar Yes/No 

··-· .. ·· .. · . 

(1) Boz. Glass Jar . · .. :~: 

(1) 80z. Glass Jar Yes/No 

. ~;. 
·.;.· 

See Rgi.Jre 3-3 in the QAPP. 



[ It] Tetra Teoh NUS, Inc. 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
[] Subsurface Soil 
(] Sediment 
[] Other: 
[] QA Sampl~ T we: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_j_ of _.d,_ 

16SS 2 ~ 0002 

16SB 2 3 
M. Cochran/ T. Rojaho 

O"J'I 2. <::>2~7 
v<it 

7
0181 

[X] Low Concentration 
[] High Concentration .. ~~-~~~~~~-=-~---''= -==;,,~~-,-==~ ~·~~~~~~~· 

Dale: . ~- -::-2 '. ~ p :S ·: ':lJi!ptfi · ' ''.' :color · ... ' " "))~~9fip'titln (Sand, Silt; Clay, Moistdre, etc.) 

Time: o -'o 0 r::. r---F-D 

.. :.: 

Method: DPT 

Method: 

Mooitor Readings 

(Range in pprri): 

VOCs'{827dC, SIM& 8151A) & 
. .; .... :: \ 

; Explosives (8330 & Picrat~r 

'· SVOCsJ827oC~ SIM & 8151A), 

Explosives (8330 & Picrates} & 

PCBs (8082} • 

Metals 6020),& Hg. (7 4l;1A) 

Metals (6020), Hg (7471A). 

TOC,CEC&pH 
, Diaxins/Furans ·· ·· · 

0-2' 

.· .. ~ (l) 8oz.'Glass Jar 

(1) 8oz. Glas$ Jar 

(1) 8oz. Glass Jar 

(1) _oz. 'Glass Jar 

. :: ~; ·· ~· .. > . ~ . 

·::..• 

Yesl;No 

. ; . 
. j; -

Yes/No 

··,!!m:~~_ze~.mJ:it~~~~~=~~~~~~,~~~~ 
.. soi; Gr:~~- .. ,. •.... ~;f5:se=~- .. ~''-· ..... ~ ... , ..... ,._"''"·· ...................... ·-··--·· Se~~~ur~3-3·iotheOAPP .. , 

·· §i!R~~~f~~'i~~I1~:i:.~~~~~~~~ ·signatiire(s): · 

MS/MSD Duplicate ID No.: 



s·o1L SAMPLE LOG SHEET [ I L] Tetra Tech NUS, Inc. 

Page1_ot2 

Project Site Name: NSWCCRANE 

Project No.: N9060 CTO 0279 

Sample 10 No.: 
Sample Location: 
Sampled By: 

16SB 2__ 3 O 4 p 7, 
16SB -Z.. ~ 
M. Cochran IT. Rojahn 

U Surface Soil 
[X] Subsurface Soil 
U Sediment 

C.O.C.No.: 0 ?CJ f OHii( p~ ~) 

U Other: 
U QA Sample Type: 

. ·:-~·- .. 

. Depth Color 

Time: I C>o.S- • R.. s b 

Type of Sample: 
[X] Low Concentration 
U High Concentration 

Description (Sand; Silt, Clay; Moisfure, etc.) 

:u~=:~~ill9:(ppm).: ... • 0i.i2iii-i"7Ji. Biilti!i. _if,)1 .. 1.~i>iiyi· .. iNi ..•.•. i''"'1'C..i:iLif\ii. ~I-e.i __ :i_ "-i11i~i. 'i·~i]El}'i .. l;Dl.>iAi~,.:'(Atj·_._,,fifB. ;.,, .• :;.il: 
~.&=:..:_·. _ .:~ .... _?.7?: _____ :~2 . _____ gz. _JIP-.:s=:P_~-- .::~-~~~---- ----===~:. .. ~~~~-
.. TiiUe.· .. · · OOpth Color. . Description (Sand~siit,•C(~y,Moisture,etc.) 

Mi;ithod: 

Monitor Readings 

(Range in ppm):. 

~-. 

. . 

Y.OC~.(f,JQl~!=lJ . '~- (2) EncorE! samplers Yes/ N(). 

SVOCs (8270C, SIM &,8~91A) & (l) 8oz. Glass Jar ~. N_o· ..... 

,_ ~~r . ... ·.~:. 

l;l<ptosiv!Js.(BMO &Picrates) ~· ;'..-."""'-'-'-""-'-" ........ -'--"----~--'~~~~~~~~~+-~~~~~~~~~~~-+-~~~~-'-'~--lf-'-~-"-.,.;.;...--1 
SVOCs (8270C, SIM & 8151A). 

Explosives (8330 & Piciates) & 

P,CB.~ (80&2) • · 

.Meta.ls (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), 

'· TQC,q:C&pf::I 

(1)_8oz.•Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Olass Jar 

-:·J . • . .. • ·: · •• ::',<:· ... ~·: : .... ·-. • ·.~r:~ . 

Yes/No 

' .· .. :} 

\ YestNo :;·· 

Yes/No 

...... •· ...... ·-.:;".:· 
:~;: ~ATHiNSI~~~ ___ -__ =-.-=_~:.:~~~~~=;ET.? -:: ~~~;:==~~ -~~~~~~-~~!::~~¥.~:~~:~~~~~ 

·. Soil Group No. See Figure 3-3 in the QAPP 



[ 11;) Tetra Tech NUS, Inc_ 

Project Site Name: 
Project No_: 

[X] Surface Soil 
D Subsurface Soil 
D Sediment 
D Other: 
D QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No_: 
Sample Location: 
Sampled By: 
c_o_c_ No_: 

Type of Sample: 

Page__Lof 

16SS '2.. "f?002 

16SB '2-'j 

M_ Cochran/ T- Rojahn 

09t;J ~ O?l:.Z 
~' 

[X] Low Concentration 
0 High Concentration 

·.~· ~~~~~=-;':='.ii:=-=-:~~~~._i:;;~=:=;:-==:c- - -~_::::~~~~~~~~~-"~-:-_:__ -----~~ .. 
. . Date: ~ - i;;.9 "'·l>.~-~- · ~pth · _: · .. 'COfor . lJe$cnptiOnlSarid, Silt, Clay; Mo'isttifo;eic.) 
· nme: . Ci- ·· o 

Method: DPT 

Method: 

'' Monitor Readings· 

(Range in ppm): 

voes {a2oos) 
voes (801s8) 

': SVOCs (8270C. SIM & 81st~) & 

'. Explosives (833o & PicratE1S) 

.'. SVOCs (8270C, SIM &8151A), 

Explosives (8330 & Picrates) & 

. • . PCBs (8082) 

•. Metals (6020)\& Hg (747'1A) 

· Metals (6020)lHg (7471A); 

·~ TOC, CEC & pH 

· .: Dioxins/Furans 

., .. · . -~ .. 
Sotl Group No. . 

0-2' 

: .... • • < ~: '. 

',:• 

(3) Encore.Samplers 

·•: (2) EhCol:e Samplers 

(1) Boz. Glass Jar· 

(1) Boz_,Glass Jar 

(1) aoz_ Glass Jar 

(1) Boz.. Blass Jar 

(1) _oz.. 'Glass Jar 

;.,··· 

.. '. ~:. 

Ye~.No 

YeslNe>, 
.. ?v::ll ... 
~~o· 

_.. : ·. ~ ,: .. _.,.··. 

··,;.:.·.· 

t-~~·· - ·.'.1-~:./ .. '· . · .... ..: ,_, ..... : _..... . . ''·· t . _.: •. > ~ • ,_._ •• ••• ~ • 

See Figure 3'-3 in the OAPP 

/ 
/ 



f I tJ Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: · 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
a Other: _, 
0 QA SampleTyp~:. 

Method: 

Monitor Readings 

(Range in ppm): 

VocS (82608} 
( ~ VOCs (Bots~). · ·· 

SVOcs (827oC~ SIM & 8~51A) &. 

Explosives (8~ & PiCrates) 

; SVOcs (a27dc, SIM & 8151A). ' 

Exptpsives (8330 & Picrates) & 

P.C8s (8082) · 

Metals (6020)c& Hg (747.lA) 

Metals (6020)~ Hg (7471A),' 

TOC,CEC&pH 

• ~· • • : c" • 

SOIL SAMPLE LOG SHEET 

NSWCCAANE 

N9060 CTO 0279 ·. 

:.·_: _. 

Page ?.. of __d_ 

Sample 10 No.: 
· Sample Location: 

1688 2. '1 oz.. 0 3 
1688 L.. L.f. 

Sampled By: 
C.O.C.No.: 

Type of Sample: 

M. Cochran IT. Rojahn 

b96/ 

[X] Low Concentration 
0. High Concentration 

(1) 8oz. Glass Jar 

(1) 8oz. .Glass Jar Yes!. No 

(1) aoz. '.Glass Jar • , -~ 1-: . 

(1) 8oz. Glass Jar 

·. ~~~~~ ~~~~~~-~~-~MlU!~~~~~~~:.~ ~-=-:: -~ 
~·. • .;•' :>· .••U• ' •·. 

Soil Group No. See Figure 3·3 in the QAPP 

~ ·.· . . -:~ .... 

MS/MSO Duplicate ID ~o.: 



[ It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[XJ Surface Soil 
0 . Subsurface Soil 
U Sediment 
a Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

. NSWC CRANf:O 

N9060 CTO 0279 

Sample 10 No.: 
Samp.le Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page~of J. 
16SS 2 S-0002 

16SB Zs-
M. Cochran/ T. f'tojahn 

<>"> 7'L €:... d '}f. 7 

[XI Low Concentration 
0 High Concentration . 

·-···.-~·!· ... : ·. .-... 

.··:·· .. ~~' ''De'stription (Sand; Siit, Ciily, Moisture, etc;) 

t SVOCs (827dc· SIM & ~~51A) & 

i Explosives {83;3<> & Picrates) 

( SVoCs (82706, SIM & S151A), 

; Explosives (8330 & Picrates). & 

!;_ PCBs (8082) , 

_, Metals (0020)'.& Hg (7471A) ' 

, : Metals (6020)~ Hg {7471A), 

: TOG, CEC & pH 
'( . 

; · Dioxins/Furans 

i Soil Group No. · ·P5~3 

MS/MSO Duplicate ID No.: 

0-2' 
r:ts D 

{) (.L.t)l,v "" . ·.9.._;,<:---. ....... •·..:·:--.· .-,,.,•·-

(1) 8oz.~Glass Jar 

(1) Soz..Glass Jar 

(l) 8oz. Blass Jar 

{1) ·8oz. Glass Jar 

, .. ~·- ~ -· ,, - •.; ·~ ~ ,. -

Yesl'NO 

Yes/No 

See Figure 3-'3 in the OAPP · 

.2--'·'· 

·r .. 

' 

. ···~ 



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No_: 
Sample Location: 
Sampled By: 
c_o_c_No.: 

Type of Sample: 

Page~of~ 

t6SB 2. S- f::>Z-O~, 
16SB '2. 'S'" . . 
M_ Cochran IT. Rojahn 

026/ 

(X] Low Concentration 
0 High Concentration 

. -~~~~~~~ ~;,"_::-_~;;:~,~~.;,-:;;~~:~=";c,~~--~~=:-~~,~~~ ·,~·-~-== -~~-=-:·''~--~---
Date: ~ - j ~ .:. 0 "1, ·:. · . Depth · · Color Description (S~n~. Silt, cl.iiy, i,foisture, etc~f 

nme: °r·) s- l ' µ..e ti 
Method: DPT - ~ 

~R.owrJ Monitor Reading (ppm): 0 
··-~r~ 

Date: 

· · Method: 

Monitor Readings 

(Range in ppm): 

.Time .. Del') th :color . · Oescripti<m ($and;SJlt, ci~y, Moisture, etcS ';; 

·~. ·.-1·:' .. ··~ 

··~-

-·~ 

voes (80i5B) .. (2) Encore Samplers Yes/ No. ; L ': \ .:.:/' 

. 

Metals (6020f'& Hg (7471A) 

Metals (6020); Hg (74?1A), 

TOC,CEC&pH 

Soil Group No. e ~"L--t 

MS/MSD Duplicate ID No.: 

(1) 8oz.. Glass Jar 

.- (1) ~9z; Glass Jar 

(1) 8o:Z.:Glass Jar 

Yes/No · 

.. . ·.\ '~ . 
·"' .. ~-

(Ye~o., .· .. \ "'' 
' , .. _:.-:.1 

Yes/No· 
~ ~ 

....... - •• .,t 

--~ _.·. = ~-~ 

.:._:.~ --~. -- --:'.;:~- ·_ . _-:;.:..,:. -~~ 

See Rgui-e :fo in the QAPP 
. . . -~ 



( I t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
U Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

·Date: · 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

0-2' 
\Utov.> tV ~ 

'{~vJO~ 

Page_\_ot__l__ 

Sample ID No.: 16SS~ 0002 
Sample Location: 16SB:Y., 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
0. High Concentration . 

-----ii ·· oat0: · 

Method: 

Monitor Readings 

(Range in ppm): 

'.-.· .. 

SVOCs (627QC. SIM & iJ1s:iA) & 
: :· .. 

~l9sives (8330 & Pierates) 

. SVOCs (a27oc. SIM &·a151AJ. 
Explosives (8330 & Picrates) & 

PCBs (8062) 

Metats (6020}& Hg (7471A) 

Metal$ (0020): Hg (7471A). 

TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. ~-3 

Duplicate ID No.: ALL 

t 6o\.\O'lo~v'l 

"<COtor 

(1) aot.,Glass Jar 

(1) Soz •. Glass Jar @No• 

(1) Soz;.Glass Jar 

(1) 8oz. Glass Jar 
'· 

(1)._oz. ~lass J~r 

see Rgum 3-3 in the OAPP 



[ It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: · 

[] Surface Soil 
[X) Subsurface Soil 
[] Sediment 
[] Other: 
[} QA SampleType: ... 

·- ~ .. ':· .. ·.~·:· ·:_.'·;_· ·.·: .. >·~.-:~~;~_.:"--·:·1:?>·· ... 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page~ ot1 

Sample ID No.: 16SB ).loo)!>\,\ 
Sample Location: 16SB ~ 

~~....u: ....... ~~~~-

S amp I e d By: "M. CoG~rai:t n Rojahn A~ AUcovb::-
C.O.C. No.: QC\'Bb 1 

Type of Sample: 
[X] Low Concentration 

,.<n High.Concentratio!l .·. 

:···'~J4L,~--~~~~§'.~~~·~~\;~~-4~~~~ti.~~~~~~~·~~~~~ 
Date: "' rCl n°' °?> Depth ·color Description (Sand; Silt, Cl::\y, Moisture, etc.y 

·;. ~~~,,-~~~~~~~~~~~~~~~~4~~~~~~~~~ 
Date: • · · tlltie ·· . Depth Color Description (s;!nd; Sil('C!ay, Moisture, etc.) . ' 

............. ---..... -_ : .. ; . ,;. -:.· 

\" 

Method: 

. ·.r: . ~ 
,, · Monitor Readings 

. :_ :··;,,······ 
,.,_:f 

· (Range in ppm): 

.,_·:. 

,1-_,. . . . . .. : .. ·~ . 

·1!~~;;~~~~~~;~,,· 
voe$ ts2oot;J) :/ \ ... ;; . . •' . (3) Encore Samplers Yest.Nol · .• . ~> .Xt 
voes (ao1ss; · · ·•[ (2). EncJie Samplers Yestt:IQ)-· s ;.·._. 

SVOCs (827pc, SIM&.l'.J151A) & · : 

· Eicp!OSives (f!j3o·& i>iCrafos) 
.(1-) 8oz, Glass.Jar ~~· '. 

j: SVOCs (8270c, SIM:& 8J51A), 

•Yes,Q 
i 

Explosives (lJ330 & Picratesf& 

PCBs (8082~ ,: . 

·' Metals (6020) &. Hg (7471A) 

MeJals (6020), Hg (7411A}, 

TOC, CEC &;.pH , .}. ':·"''' '' 

Soil Group No. 

. -~ 

(1) 8ozt Glass Jar 
·.· 

'·. 

(1) 8oz~ Glass Jar (Ye;Jt No. 

(1) 8oz; Glass Jar. Yes/(!!). 

See Figure 3-3 in the QAPP 

. ~. "i ··~ • ;~~ 
·, 



( I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[xj Surface Soil 
0 SlibsUr:face Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample .Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_l_ of ]k_ 

16SS LJ 0002 

16SB '2-7 
M. CoChran/ T. Rojahn 

o ?'b I {!. 096 Z 

[X] Low Concentra.tion 
0 High Concentration 

. ~~!(~~c;l~~~c_·· C,cl;_~l;~~;:~~~~~-d;_:~~~~, ~-~~~ 
·· .. bate:. · ~ ...:'7_A·- O"'\ Depth · color . oe~ription (~!li)~;:si1(qlily,.. M~f$tui~,,~i~V ~ 

Time:. I I L.: o . D A MP . 

; ~~U::~e':~ng(ppm): (.) o~2· . tS~oW.t-J ~.t..A'-Jey~1~T ~IR-i;- t=RA.9s 

,~,~~~~ ..... -:::;~. 
Method: 

~itorReadings 

(Range in ppm): 

- ... 
Explosives (8330 & Picrates) & 

j PCBs (8082) 

• Metals (6020) & Hg (7471A) 

Metals (6020~,Hg (7471A) •. ; 

TOG, CEC & pH . 

Dioxins/Fu rans 

r-..............' 

(1) 8oz. Glass Jar 

(1) SOL Gl<lSS Jar 

(1) SOZ. Glass Jar 

(1Loz:·G1ass Jar 

~No 
--: · .. '1,··· 

Yes/No. 

( Yes}No 
~ ,. 

~~"1{.A]!fiN~f~J\~1>:~~$:]:~;;.~:-~<o"~~~'.:A~:&~6~~~~~~;;;~;~~~".."'~;;~~::~~;;;; J!4Am'~:",._;;:· ~~l~~,-~T-' .. :~.:::.:;:_,~; ---....~-~.....::::::: --~ · 
.·-: ... 

Soil Group Noc See Figure ~3 in the OAPP 



[ I t] Tetra Tech NUS; Irie. 

ProjectSite Name: 
Project No.: 

0 Surface .Soil 
[X) Subsurface Soil 
0 Sediment 
0 Other: ,, 
[) QA Sample T~: 

Metticid: 

Moriiior Readings 

(Range In ppm): 

..• voes'(il.2008) ·.~·~ .. -
;'.. voes (8otsB,) 

!· SVOCs (S27qb, SIM & 8t51Af& ... 

Explosives (~ & Picrates) 

' SVOcs (827oC; SIM & 8151A); 

Explosives (8330 & Picrates)·& 

P.CBs (8082) , 

( Metals (6020);& Hg (74]1A). 

.•.. Metals (6020).Hg (7471A), 

. TOC, CEC & pH 

-~ ·.· 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

PagelofL· 

16SB 2 7 02. o~ 
16SB ~7 
M. Cochran IT. Rojahn 

6~61 

[X] Low Concentration 
0 High Concentration 

.·. ~~.M:fP . 
. ,:· ·;--·~·:,~:;:\;:~:.~~;:<.:~·. · .. ~·-.:.~;{.\;_:_;:~ ... :.i ;:~ ··:,~ }. 

. (2) En~ ~;:ii:nplers 

· (1) 8oz.'Glass Jar 

... ·., .. 

( 1) Soz. Glass Jar Yes/No 

(1) 8oz.:GI~ Jar 

(1) 8oz. :Glass Jar 

.. •.•. :- .-.:_.r •. ·."l- ;:; • •· •• '. '·. '.''::·. :·; • 

~~-m~:~=~~=~~~~~~~~ MAB=-s:s:~~;~~==~-=~~- -~§" ___ .:-=.~- ~- __ : 
;n~~o~p No.. . p t! k;~ . See Figure 3-:hn the QAPP ·.~ 

~~i!f~~~~~~i?~~~~~~~~.;t~~ ~ign;:i!ur~M; ·, · 

MSlMSO OopUcate ID-No.: -7-7~ 



[ I L) Tetra Tech NUS. Ire. 

Project Site Name: 
. Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: . . 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_\_ of _a_ 

16SS 2B 0002 
16SB 2. ~· 
M. Cochran/T. Aojahn 

0 961 ? 0?71 

[X] Low Concentration 
0 High Concentration 

.... 

~~~~~-~~~~~~~~~:;;:~~ 
\. 

Method: DPT 

~- . 
·.· ~ ... -· -·· '-· 

Method: 

Monitor Headings 

(Range iri ppm): 

, .. , :", '<··:···;:~iY:Sis; .. ,' · 
; · vp¢S(826oa) 
f<· V()Gs (8015El) ' 

~·, SV0C5(8270C; SIM&8;ts_1A) &. 

: Explosives {8330 & Piciate$)~ . 
>' SVOCs·(827QC;SIM &'a15fA), 

'.. Explosives (8$30 & Picratl:)s) & 

; PCBs {8082) 

;: Metals (6020)'& Hg (7471A) , 

Metals{6020); Hg {7471A}, ., -

TOC;CEC&pH 

0-2' 

:.' ... -·:. 

·'-DeSCrlption '.(SanlJ, Silt,'Clay, Moisture, etC;j · 

(LA'-/F; 'J 
. .. -~.... . ..... 

\[)eseripti91t(~;mi;f; ~ilt,J~lay, Moisture; etc.) .· •· 

... ; ·~'. 

; ;~. : , J;:oritain~i Requiremen~_ 
(3) Ehcofe Samplers· 

' ,: ' (2) Encoie samplers 

(1) 8oz.iGlass Jar 

(1) 8oz.:Glass Jar 

··,; . . (1) 8oz. Glass Jar 

(1) 8oz..GlaSS·Jar YeSiNo .''.: 
.. , .. 

:;~~--.J!!~~~~~~~~~~~~~4 
~ ..... ,.·, .:.· .• ~_.,.· · ..... ,, . 

. SoifGroup No.. p 5-~ See Figure i.~ ~the QAPP 

MS/MSO Duplicate IOJfo.: 



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[X) Subsurface Soil 
0 Sediment 
0 Other: .. ~. 
O QA Sample Type: 

----~~-
5ate:~ ~ :.~-~ .::.1. g .: : o ;-s. 
lrine: . . . I I ~ S-

Method: DPT 

Monitor Reading (ppm): C 

Method: 

Monitor Readings 

(Range in.ppm): 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N!i060 CTO 0279 

. ---~3¥4 
~--· 

Depth Color 

. Depth -Color 

· •. ,.'-

Page_Lot2.__. 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type Qf Sample: 

16SB -z..e Oi. 05 
16SB '2.. S 
M. Cochran I T. Rojahn 

6981 

[X) Low Concentration 
U High Concentration 

··.~·· . 

~~~,_ .-:_ -~ ~.:=. --~·- ·- ~ 
.·:·:oescription .. (sand,:sn~ C1ay,··M9iSture,·et~.;)··. ~-

-· 

.. 

.. ·> . 
··:. .· .. t 

:_; 

... . .. ~ 

-~~ -~llliilll-· .. :.•c,;: ......... ~ •••...... _, .............................. • ... ;.,.,_ -""""-

·, '"' "'-:"".;, ~ - " · · · "Ailalysis COntaiOEir ff~uiri!ffi.ents . . . ci's'1l~fod 
\ Voes (82606) . - . · . (3) Encoril $<implers Yest No 

: VOCS (80158) , < , . (2} E~~~amplers _Yest No 

; SVOCs (82iciC. s1~X&. a151A), 
:; Explosives (8330 & Picrates) & 

~ P.CBs (8082) 

j Mefats (6020)'.& H9 (i41i..\>-
i Metals (6620); Hg (74i1A). 

., TOC, CEC & pH 

(1) Boz. Glass Jar 

(1 )8oz. (3lass Jar 

(1) 8oz. Glass Jar 

Yestriio 

~Yesli>)o 
'--

Yes/No 

·····'· 

:_-other -- '.'. 
........ 

.· ... · .. 

-·::;: 

.. ) 

! Soil Group No. See Rgure 3-3 in the OAPP 



[ I t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[XJ Surface Soil· 
0 Subsurface Soil 
0 Sediment 
a Other: .. ; . 
0 QA Sample ")"¥rJe: 

Method: 

MOriitor Readings 

·;. (Range in ppm): 

:- SVQCs (8270p; SIM~ St51A) & 

; Explosives (83ao & Pii':fut~) 
~' SVOCs (827oC; SIM&'"815'1A), . 

Explosives (8330 & Picrates) & 

PCBs (8082) · • 

Metals (6020))& Hg (7471A). 

Metals (6020); Hg (7471A); .... 

, rnc;; CEC & PH 
·~ Dioidrts/Furans 

-· .. ~ 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

. N9060 CTO 0279 

·> .· .. 

· ... ·.~---. 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_l_ o.fL 

16SS 2-'1 0002 

16SB 2 'f · 
M. Cochran/ T.Rojahn o 272:. HE a,, 7 

• 

[X] Low Concentration 
0 . High Concentration . 

.,._ .. 
. \~~·;.;.;~~~:· . ':.. ·f 

(3) Eneor'e Samplers 

. (2) Encork Samplers 

· (1) aoz. Glass Jar 

(1) 8oz. Glass Jar 

(1) aOz. Glass Jar 

(1) 8oz. Glass Jar 

(1) _oz. Gia5s Jar 

' .. :-.·· 

:~~_.cq_~~~~~gt~~~~---=-.=:--; -
: S0tl Group No •. · See Figure 3-3 in the OAPP ·' 



SOIL SAMPLE LOG SHEET f IL) Tetra Tech NUS, Inc. 

Page?.. of~. 

Project Site Name: 
Project No.: 

0. Surface Soil 
[X] Subsurface Soil 
0 ·Sediment 
0 Other: 
0 QA Sample Type: 

NSWCCRANE 

N9060 CTQ 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

16SB £.... '0"2..t>J 
16SB '2.... . 
M. Cochran IT. Rojahn 

097 z_ 

[X] Low Concentration 
0 High Concentration 

. Oriib. ·· ... ~,.. :-'·.-._°'·_"iam ... --'·"·='" ___ .,.,.,.,_· -- ·_~K_--.-_·.·_·~~· .. "'-."""'· i. lliii!iiliiiiJiiliiiiilii;li!liiiiiiiiiiiiiiiiil'-i·'·iliii!·il·· ~u~~~w~~ ~ ~-=- :_:_ __ ~~~-= =-~::~(-~..;;~_=·- --;:- ~ ~:~~~-~--=~· 
Date: <·:-·2'9,:;. o~ -. ~j Depth . Color Description ($and, Sil(Cfay; Moisture, etc;) 

Time: ""\ O c;-

Method: . .DPT 

---- ~-~:: . 

r;>ate: · 

Method: 

Monitor ~eadings 

(Range in ppm): 

. .. 

•.:: .. 

\~~~·....-~ 
voes (82§08) 

; SVOCs (8270C, SIM & 8151A), 

i Explosives (s33o & Picdites)& 

;· P.CBs (8082) - . 

· ; M(!ta/S {6020) .& Hg (7471A). 

Metals (()020), Hg (7471A), 

; roe. cEc & pH 

· container Requirements 
.(3) Eocoie Samplers 

(1) Boz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

-·~ 

Yes/No 

Yes/No 

<Yesl)lo 

Yes/No 

-~ .. 
, .. _ . .,,, 

- ·~:. 

.-~ ~'. 
..... _:i 

- .. .,.: ..... .,._... ' ; .-· ... ,· ·. .- .. ·. · .. ~ .· ·1 

:~~~-~~~~~~~~~"'-~~~~~~~~~ 
; Soil Group No" See Figure 3-3 in the GAPP 

•• ·: ·.,o· • •• ~' • .: • ••• •• ,·-·~· •o-~· ' • .• . • ,. 

El~·~~~~.q..~~~.cf%L~~~~~~~~~~~ Signature(s): ·: 

MS/MSD Duplicate ID No.: 



[I t:J Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

· [X] Surface Soil 
D Subsurface Soil 
D Sediment 
D Other: 
U QA SampleType: 

Method: 

Monitor:Readings · 

(Range in ppm): 

· [ VoG~-'(s26oB) 
,': voes (ao1ss) 
-~-· SVOGs(8270C;SIM&S1S1A}& 

. f Expl9sives (ako & Picfcites.) . 
,_ SVOGs·(827~-SIM&8151A). 

' E;xplosives (833<> & Picrates) & 

PCBs (8082) 

· Metals-(6020) & Hg (7471A) 

. ! Metals (6020); Hg (7471A), 

: TOC, CEC & pH 

• Dioxins/Furans 

SOIL SAMPLE LOG SHEET 

NSWCCRANE Sample ID No.: 
N9060 CTO 0279 Sample Location: 

Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page__L_of 

16SS 300002 
16SB ""3> Q 
M. Cochran/ T. Rojahn 

0<)72-.: -~ 09(7 

[X] Low Concentration 
D High Concentration 

-
CP'ti~tneFR'e<fu&emeniS ·. 
. <3r Encore sami:>iers 

(2) Eticore Samriiei-s 

(1) Soz.jGlass Jar 

(1) 8oz. Glass Jar 

(1) Soi. Glass Jar 

(1) Soz. Glass Jar 

(1}:.:.oz. Glass Jar 
~ ;_, -

. . 

. ~_;,· Q.~.·H -· ~~~---~.·-_: __ m_~_-.-~ .• £.~·s·~-_f~)::~~~-~~~~~~;:;~:~ ~~; -~: .. · .~:._.:~--~~-~ -,~-:__~ ~""'' -'"77'= ~-
.. '· ... , ..•. - ... ~ ~;,,: ;. . ,. . . :. . ' 

; Soil Group No. See Figure:~3 i~ the QAPP. : 

:. .. 

) 



( It} Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 . Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type:. 

Method: 

Monitor Readings 

(Range in ppm): 

: . ": 

voes (8260a) 
voei (801ss) 

-··.:._:l.;:'1' 

,_ svoos (8210c; s1M s.. 11.1s~Al & 

, !=xplosives (~o & Pi~rat~) 
,. s\ioes (8270C, SIM & a1s1A). 

Explosives (8:330 & Picrates) & 
f>CEls. (S082) ; 

~: .M0tcirs (002of& Hg (7471A') · 

, Metals (6020); Hg (7471A), 

I9C .. CEC&pH 

Soil Group No. 

... : 

· MS/MSO Duplicate ID NO.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page ofa___ 

16SB "'"S 0 02-Qs 
16SB ~ 0 
M. Cochran IT. Rojahn 

0"!7 z.,_ 

[X]. Low Concentration 
0 High Concentration 

llllic.I .. ,"-:rt '!~'f,X~ .. ?/t.li::r: :·ftI'r;Ja,a: 
·oes~ription (Sand; Silt,. Clay, Moisture, etC:)' ' 

· - · (3) Encore Samplers Yes/No 

· ··. (2} Encore Samplers Yes/' No 

(1) 8oz. Glass Jar ~o·.· 

(1) Soz. Glass Jar Yes/No 

(1) 8oz.. Gla5s Jar · 

(1) 8oz. Glass Jar Yes/No 

See Figure 3-3 in the QAPP 



··_., 

( It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] · Surface Soil 
O Subsurface Soil 
0 Sediment 
a Other: 
ll QA Sample Twe:. 

Method: 

Monitor R~dings 

,. (Range lnppm): 

VOCs(B015~ 

> SVOCs(827 ;s1M&8tS1A)& 
· · Explosive~ (8330 & Picr.ites) 

SV0Gs-(8270C.SIM & 8151A), 

Explosives (a33o & Picrates) & 

· PCBs (8082) : 

Metals (6020)'& Hg (7 471 A) 

Metals (6020)1 Hg {7411A). 

. TOC, cec &pH 

bioxinslftJraru? 

MSIMSO Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_\_ of_\_. 

l6SS .$.1 0002 

16SB ~I 
M. Cochran/ T. Rojahn 

6 9?l. s <11{;? 

[X] Low Concentration 
ll . High Concentration : 

__ 77 .~~~~~~· -~--~~~~~~~--=~ 
. Description (Sa.-icl; Silt, Clay, Moisture, etc.f ~ ' 

·~ 14f,. ~:t\MP. 
.· .... ;.·.· 

;'~®ription (sand,•Silt, 'qiay, Moisture, efo;)·· "· 

._:.:.f.·.~ 

' ~.:( .. -~ ' 

M - --

: ·,:·:ec:1:~~1tier fi~l'itr~infu ··· · 
· .· .(3)'Enc0!~ Samplers ·· 

(2) Enfure Sampiers 

(1) 8oz.~Glass Jar 

(1) 8oz. Glass Jar_ 

(1) aoz. Grass Jar Yesl:No 

(1) Soz. Glass Jar ~No. 

(1 > _oi. diiiss. Jar 

See Figure 3'-3 in the OAPP 

,• --~ 

\ 
/ 



[ it) Tetm Tech NUS, Inc. SOIL SAMPLE. LOG SHEET 

Page~ of .1__ 

Project Site Name: NSWCCRANE Sainple ID No.: 16SS ~ ')._ 0002 

Project No.: N9060 CTO 0279 Sample .Location: 16SB ~'),_. 

[X] Surface Soil 
U Subsurtace Soil 
U Sediment 
U Other: 
U QA Sample Type: 

Time: \,..:_.::;,' 

Method: 1'Ff" Ro-to ':>v~ 
Monito.r Reading (ppm): o. n 

0-2' 

. -~~- .. ~---ki-
Date: ·Tifue:. · .. /'Depth 

. Method: 

Monitor Readings . 

(Range in ppm): 

voes (826.0~) 
VOcs (S01SB) · 

~ 

.• .·. 

SVOcs (8270C, SIM &?151A) & 

Explosives (8;330 & PiC~ates) 
SVOCs (8270C,SIM & IH51A), 

Explosives-(8330 & Picrates). & 

;._>.·· 

PCBs (8082) ~Q ,.,..) 9c p...,,,_ {')I\)~'< 
Metals (B020l& Hg (7471,i\) · 

··•. Metals (6020), Hg (7471A), 
TOC,CEC&pH 

Dioxins/Furans 

Soil Group No. 

MSIMSO Ouplicate·IO No:: 

-

Sampled By: 
C.O.C.No.: 

Type of Sample: 

M. Cochran/T. Rojahnte.I?> ~~\}\X­
O j/Jt;.t? cV9;.- .~ . 

I 

[X] Low Concentration 
U High Concentration 

=#i±E.i==-

. ··-.<~···. ..... . 

---·-=· 
· Color : Description (Sand, Silt, Clay, Moisture, etc.) < 

Color Qescription (Sand; silt. Cl~y. Moisture, etc:) 

, ~;,;;-~.:, ·. 

. ,(3) Enco(e&¥oplers ~No · '.(\.' · 

(1) 8oz. Glass Jar Ye(5}·. 

(1) 8oz .. Glass Jar 

(1) 8pz. Glass Jar \ YefiNo. 

(1) 80z. Glass Jar 

(1) _oz, . . Glass Jar. (.Ye~No 

See Figure 3-3. in the QAPP 

;_: 

. 
.. 

.. ·.,,· .·,. 

.. 



[ It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
[XJ Subsurface Soil 
0 Sediment 
0 Other: 
0 QA ~ample Type: 

· oa~e=~ · 
Tirrie: .. 

~-: 

Method: 

Monitor Readings 

(Flange in ppm): 

VOCs·(8015B) ·.· 

SVOCs {8270C, SIM&:S1S1A)& 

Explosives <8*3o & PK:rates) 
svocs· (827o:C,srM '&' a1s1A), 

Explosives (8330 & Picrates) & 

P.CBs (8082) 

, MetalS (6020)!& Hg (7 4],1:N 
' M.etalS (6020);,H!J (74~1A), . 

'. TOC, CEC & pH 

SOIL SAMPLE LOG SHEET 

Page J of-'d:_ 

NSWCCRANE Sample ID No.: 
N9060 CTO 0279 Sample Location: 

Sampled By: 
C.O.C.No.: 

16SB ) ":);_· •. . 

M. Cochran IT .. Rojahn ~ 
. o'J86 ·. r 

Type of Sample: 
[X} Low Concentration 
a . High Concentration 

•. , .• ;.>· 

~:._)\.... 
·.·b.:.~~ 

j2) Enc0re samplers 

{1) Soz.'Glass Jar 

( 1 ) 8oz.:<31ass Jar 

(1) 8oz.iGlass Jar 

(1) Boz. Glass Jar 

. '·.·.:;. 

.. ·~} 

e No 

vesf@ 
.. i 

•: .·:-· 

. ' . . . ~ 

?.~~~-=--~~~~~~~~~~~~~~~--
~-.. ~ .•• ,,'!":- .• ,~· .•• -~--··-.:·~~---··.:.,,.-:; ... ~ i. ~· .. -, ; . . . .·.-·Q. ''· ·"•' _.·'··~···. --··· 
'· SotlGroupNo.. ~( ..... See Figure 3~3 io the OAPP 

-: .... 

MSIMSD Duplicate ID No.: ---· .. 



SOIL SAMPLE LOG SHEET [ It) Tetra Tech NUS, Inc. 

Page~of~ 
Project Site Name: NSWCCRANE Sample ID No.: 16SS °>;,) 0002 
Project No.: · 

[X] Suiiac~ Soil 
U Subsurface Soil 
.a Sediment 
a Other: .. 
0 QA Sample Type: 

. . Method: 

, Monitor Readings 

(Range in ppm): 

N9060 CTO 0279 

: ... "<''":'· "<'''. 

Sample location: 16SB]{\ 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[XI low Concentration 
0 High Concentration 

} Voci> (SQ15~). c~'.' ... . (2) Eneore Samplers CYdNo . 

. SVQGs (B2?(>¢. SIM& 9fs1A) & (1) 8oz. Glass Jar Yei({J;) .. 
ExplQsives (8,33<> & Picratesf·. 

SVOCs (8270C, SiM & 8151A), 

Explosives (8330 & Picrates) & 

· PCBs {8082) 

Metals {oo2o) & Hg (7471A) 

M~tals (6020), Hg (74i1Ai 

TOC,CEC&pH 

Dio~ns/Furails 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

(1) 8oz.. Glass Jar Ye~ 

{1). oz. Glass Jar (YeslJNo 

. \' 

... 
..... ·.:~ 

.· r 
: . ~ _ )i 

·. ·:: 

... @mvJ\Tgf~mtms~~~~~:~~~~M4fij\';~:·; .. ~~-~'.~~_:~ 
SoirGroup N~. . . , \> S "'-3 ··· · . .. Se~ Figure 3-3 i~- the QA~P . · . . . ) . 

.. §i(~~~~~~~j...~~~~~~;&~.!.~~~~~ Signature(s): i ' 

MS/MSD Duplicate ID No.: 



[ It] Tetra Tech NUS, Inc. 

Project Site. Name: 
Project No.: 

(] Surface Soil 
(X] Subsurface Soil 
(] · Sediment. 
(] Other: 
(] QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page~of _;}_ 

Sample ID No.: 16SB ]>)Oj}<?\-\ 
Sample Location: _1_s_ss__....)>...,,~..___ ___ --.,. 

Sampled By: M. Coch~~/T. Rojahn fo' ~W~\Jt:X.. 
C.O.C. No.: . . C)""~<O . .. . 

Type of Sample: 
[X] Low Concentration 
[) High Concentration 

in~~-1::~~~~~~~~~~¥.~~-§'-~~-~~~~~~~~-=E.c~~ 
Date: 4(0../01 Depth Color oe5cription (Sand, Silt, Clay, Moisture, etc.) •.. 

Time: 'too~ 
Method: BP'!' o.~.·i°'~)l)t.>"1-t 
Monitor Reading (ppm):.. .0--0 

Date: 

Method:. 

· Monitor Readings 

(Range in ppm): 

.·.- .. 

voes (8260B) 

voes (8()158) 

Time .. _.: 

A11aiys:is 

SVOCs (8270C, SIM·& 8151A) & 

Explosives (8330 & Picrates) 

SVOCs (8270C, SIM & 8151A), 

Explosives (8330 & Picrates) & 

PCBs (8082) 

Metals (6020) & Hg (7471A) 

Metals (6020), Hg (7471A), 

·. TOC, CEC & pH 

Soil Group No. 

MS/MSD Duplicate ID No.: 

-· 

Depth 

'<tu_,.,~ 
. ,.:Q~('\)bt,, .. _.·. .. :.·'·'" '· .-- .. ·.·· 

• .. ·.· .. -,: . .... -.,.:,: .. , ·. 

·Color · ·Description (Sand, Silt;·Clay, Moisture, etc.) 

·..,-'- ................. 
_.:;:• .; .• 

-.., ... 
I·~ 

COhtalner Requirements 

(3) Eneore Samplers 

(2) Enco're Samplers 

(1) 8.oz; Glass Jar 

(1) 8oz. Glass Jar 

. (1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

.. --.........._ 

COllectEid ·.·, .Ott.er:' 
Yesftkl 

Yes!@. 

~o 

Yest@ 

· (YedNo 

.Ye@ 

See Figure 3-3 in the QAPP 

.. 



t I t] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 . Subsurface Soil 
0 Sediment 
ll Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9(){)() CTO 0279 

0-2' 
~Q~ 

'<Ell..wJ (lU.tJ\.,<c 

Page_\_ocl 

Sample ID No.: 16SS °\'t\ 0002 
. Sample location: 16SB '1'L\ 

Sampled By: M. cOchran/T. Rojahn/B 
C.O.C.No.: 0"/86 ' 

Type of Sample: 
[XJ Low Concentration 
0 . High Concentration 

------
(_v."{ .\,.. ~~~"- ~~:'-0~-~ 

... ~~-' 
-·-----i .. l ... -i::i~::-1-~1:1.:_i---i--i:c.ic.-i~l-.::.-i""""l-i .. --i-==i~:::--l~i-=-i-33i.-:::i=i-~i"i"""'i1-'; 

. Oesaiptf~n\(sand, Sil~ cia.Y: M~iSture; etc•) . 

voes (8!J15~) 
. syocs (821~."s1M1i1..,8r?1A) /!<. 

.. Explosives (8330 & P~t~.) 

SVQCs (827tlc. SIM & B151A), 

B;pi;.;ives (~330 & Picrates) & 

PCBs (8082) 

Metals (6020) & Hg (7471A) 

Metals (6020~,. Hg (7471A). 

TOC, CEC &.pH 

Dioxins/Furar:is 

(2) Encore Samplers . . 

(1) 8oz: Glass Jar 

(1) Soz. Glass Jar 

· (1) 8oz.. Glass Jar. C{iJl.No·· 

(1) .8oz. Glass Jar Yest±§J 
(1) _oz; Glass Jar ··Yes 

~~~m~~~~~~~,a..~~~~~~~ 

SOil Grotip No. · · ~· ~ 3 See Figure 3-3 in the QAPP 

MSIMSO Duplicate ID No.: 



( It} Tetra Tech NUS, Inc. 

Project Site Name: 
Proje~t No.: · 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

·' 

Page:l_ of :l· . 
Sample ID No.: 16SB ;ilj O)Q~ 
Sample Location: 16SB '\L\ 
Sampled By: 
C.O.C. No.: 

M. Cochran IT. Rojahn ~~ 
' ~ . 
O~>Ciz 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

;..~ . .. . .. . -~ . . . . 

~-~~~~~~~~~~~~~~~,,~~~~¥.:i~'!:~;iii~~~'.'i~~~~~~~~~~;. 
o~te: '~:·~Y\ 
Time: 1 I ~£;) 
Method: 6f'T"- O. n."l<; -A.,.._ 
Monitor Reading {ppm): :~O .. 

Method: 

Monitor Headings 

(Range in ppm): :··:·i ••. · 

Depth ' Color Description (Sand, siii; Clay, Moisture; etc,) 

'{E.W>W 

.. o~l\)b\! 
S").t."""l'( <)....NQ v.!f''S.S. ~.(il-, 

>;;;·.:< .. , '··.' ;..:.<:,,~ 

·· .. ~ 

~ 

. ·.· ~~~~~-;; ~ ------=- .· .. ~ - __ - - ; ~~~~~- <~ ~~,-i::~~--~~~~~~;~~~-~~::_.,_:-11 ' 
·Ai1a1Ysls · · Coritaliler RequirementS · · · - · ·coliected · •. ,; :<M,h~r-~:. , ~· 

voes (82608) 

·· voes (80158) · 

SVoes (827eC, SIM«f8151A) & 

· Explosives (8330 & Picrates) · 

SVoes (8270C, SIM &,8151A), 

Explosives (fl330 & Picrat~s) & 

• PCBs (8082)•· 

Metals (602Q)-&Hg (7471A} 

Metals (6020), Hg {i471A), ' 

Toe,CEC&pH 

(1) 8oz, Glass Jar 

(1) 8oz: Glass Jar 

(1) Soz, Glass Jar 

. (1) aoz._ .Glass Jar _ . 

lv~'N_o.·. 
\:.-,·:·~7 ::·· .. 

. . . ~., ' ' . : . 

( YeslNo. 

,·, .. 
···" .. 

· N~t@!!~~-~~~~~~~~~ct~~M,JB~·~·-~~~~T·~-4~ 
Soil Group No_ ~ ~ S ·.;. 9 S~e Flg~re 3-3 in the QAPP 

~.iif~,;ifgi~~;§'~o::£gi~¥r.~~:~~~~~~0.~~~~..;f¥~~'1.;1ef~ffe:~~i.~ Signature(s): 

MS/MSD Duplicate ID No.: 

/ 



( IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

(X] Surface Soil 
U Subsurface Soil 
U Sediment 
0 Other: 
a QA Sample Type; . 

Method: 

Monitor Readings 

(~ange in ppm): 

voes (8260B) 

voes (801sa) . <,. 
SVOC~ (8270C, SIM &'Bt51A) & 

Explosives (B33o & PiCiiites) .. 

SVOCs (a2ioc; SIM & 8151A), 

Explosives (8330 & Picrates) & . 

PCBs (8082) 

Metals (6020} c$. Hg (7471N. 
Metals (6020), Hg (7471A), · 

TOC,CEC&pH 

DfoXins!Forans · 

Soil Group No. 

MS/MSD Duplicate ID No.: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_lot_\_ 

·16SS ~S'ooo2 

16SB j }-
M. Cochran/ T. Rojahn 

c> 'l;;; I 

(X] Low Concentration 
[) High Concentration · 

~ L tt- '1 e .. sfi.,;r , ~.: . ::c·~te: .. 
--~-~ __ :_.~~l!E:~~~~~-=iSi§F; 

· ... Color C>e$bription (Sand, Silt,.Q'.iav, Moisture. etcf 

. ': :. -. : ~··. : . 

. 
-~ . 

· ·· ·· · • C.Oniainer Requirements . 

(3) Ericore samplers 

(2) Eiicclre Samplers 

(1) 8oL Glass Jar 
··~ . : 

(1) 8oL Glass Jar Yes/No 

(t) 8oz. Glass Jar 

(1) 8oL Glass Jar Yes/No 

(1)_oz;GlassJar Yes/No 

~-~ ;· .:~:. 

~~~_st_-===~~~~~~~~~~ 
_., .. 

See Figure 3-3 in the QAPP 

Signature(s): 

~~ 



[ 1 l) T elm Tech NUS, lhC. 

Project Site Name: 
Project No.: 

[X] Surface Soil 
U Subsurface Soil 
U Sediment 
0 Other. 
ll QA Sample Type: 

·. : Method: 

~ ... 

Monitor Readings 

(Range in PJ>m): 

Explosives (8330 & Picratesf& 

PCBs (8082f 

.; Metals (6o2o) & Hg (7471Al 

Metals (6020), Hg {7471A), 

. TOG, CEC &•pH 

· Dioxins/Fui:ruJs 

'.. SotlGroup No. 

MS/MSD. Duplieate ID No.: 

~ 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page_L ~f "), 

Sample ID No.: 16SS 1\o 0002 

· Sample Location: 16SB ?4 
Sampled By: 
C.O.C.No.: 

.M. Cochran/ T. Rojahry:\\L\l) 
09!JC . . . 

Type of Sample: 
pq Low Concentration 
0 High Concentration 

.. "''.' 

:<.·' 

•· (~) En~ Sampler.> . : .-.~ 

(1) aoz; Glas5 Jar -....... ,: 

(1) 8oz. Glass Jar 
~. :· ~. ,·, 

: ~. : . 

_(1) aoz. Glass Jar ... No 

· (1) 8oz. Glass Jar Ye~· 
·.:.··.·· 

. Ye No· . ' •,! •... 

Se~· Figure 3..3 in the QAPP 

) 



[ I L) Tetra Tech NUS, Inc. 

Project Site Name:. 
project No.: 

0 Surface Soil 
[XJ Subsurface Soil 
(] Sediment 
0 Other: 
(]_ QA Sample Type: 

Mettibd: 

Monitor Readings 

(Ran'ge in ppm): 

voes (82608) 

voe~ (80158) 

Analysis·• .. ·· 

. SVOCs (8270C, SIM & 8151A) & . 

Explosives (8330 & Picrates) 

SVOCs (8270C, SIM & 8151A), . 

Explosives (8330 & Picrates) & 

PC8s (8082) 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Page__kotl 

Sample ID No.: 16S8~01-0~ 
Sample Location: 
Sampled By: 
C.O.C. No.: 

16S8'X:> . 

M. Cochran IT. Rojahn /!>. AU<.\.>VS:.. 
Q<li(o • 

Type of Sample: 
[X} Low Concentration 
0 High Concentration 

'Description (Sand, Silt, Clay;-Mbl~ure, etc.) · 

Container Requirerilents 

(3) Encore Sampiers .;, . 

(2) Encore Samplers · 

(1) 86z. Glass~ar ~No 

(1) 8oz. Glass Jar Yes@ 
Metals (6020) & Hg (7471A) (1) aoz. Glass Jar 

Metals (6020), Hg (7471A), (1) 8oz. Glass·Jar 

1-T_OC---",:_:c_E_C_&-'p'-H_· _____ ----.:··.:..· -~----+-------------~---1-'-------~--~----t· ,. 

Soil Group No. See Figure 3-3 in the QAPP 

Signature(s): 

MS/MSD Duplicate ID No.: 



[ IL) Tetra Tech NUS, Inc. 

· Project Site Name: 
Project No.: 

[X] · Surface Soil 
B Subsurface Soil 
0 Sediment 
B Other: 
0 QA Sample T }ipe: 

Method: 

Moriitor Readings 

(Range in ppm): 

voes (8260B) 

. VOC$:(8015B) 

SVOCs (8270C, SIM & 8151A)& 

Explosives (8330 & Picrates) 

SVOCs (8270C, SIM & 8151A), 

Explosives (8330 & Picrates) & 

PCBs(8082) 

Metals (6020) & Hg (7471A) 

Metals (6020). Hg (74l1A). 

TOC,CEC& pH 

Dioxins/Fu rans 

Soil Group No. 

MS/MSO Duplicate ID No.: -

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled·By: 
C.O.C.No.: 

Type of Sample: 

Page_r_otL 

16SS 37 0002 

M. Cochran/ T. Rojahn 

O~f::// 

[X] Low Concentration 
B High Concentration 

Container Requirements 

. · (3) Eneore. Samplers 

.(2) Encore Sampiers · 

(1) fioz. Glass Jar Yes/No . \ 

(1) Soz. Glass Jar ~o 

(l) Soz. Glass Jar Yes/.No 

. (1) 8oz. Glass Jar @No 

(l) _oz. Glass Jar Yes/No· 

See Figure 3-3 in the QAPP 

Signature(s): 

/ 



[ 1 l) Tetra Tech NUS, Inc. 

·Project Site Name: 
Project No.: 

E><J Surface Soil 
[J Subsurface Soil 
[) Sediment a Other:. 
U QA Sample Type: 

MethcXl:· 

Monitbr Readings 

(Range in ppm): · 

. :~ 

SOit SAMPLE LOG SHEET 

. NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
· Sahiple Location: 
sampled By: 
C.O.C.No.: 

Type of Sample: 

PageLot 'l 
16SS 3 !() 0002 
16SB -z_,g 
M, Cochran/T. Aojahn 

c>'/81 

{X] Low Concentration 
ij High Concentration 

... v_oc_s..,,J(l..,.80_1s_B""")_· -~-------· ...... ._.··------~---------· _.·<--2) ... 'E_nco_. _re_s_a_m ___ pr_e_rs ___ t----"'--"""--'-N"""o---"--+------1 .... ,. 
svods(8270C, SIM & a1s1A} & 

ExplO.sives (8330 & Pierates) 

svoes (8270C, SIM & 8151A). 

ExploSjves· (8330 & Picrates) & 

PCBs(8082) 

Metals{6020) &Hg (7471A) 

Metals'(6020), Hg(7471A), 

TOC,CEC&pH 

Dioxi~arans 

Soi1Gr0up No. P ,S .:_1 

(1) 8oz. Glass Jar Yes/No 

(1) 8oz. Glass Jar <9No 
(1) 8oz. Glass Jar 

(1') .8oz. Glass Jar YeS/No 

(1) _oz. Glass Jar Yes/No 

See Figure 3-3 in the QAPP 

Plm!~~~mL~"l!~~i!¥'~fJ.!ii~~~it7t?~f'~~~f~~il~l%!11~~?X~f5'.I§'.:;;',f~~;;};Jt§ . Signature(s): 

MSlMSD Duplicate ID No.: -· 

.· .. > 



f j L] Tetra Tech NUS. Inc. 

Project Site Name: 
Project No.: · 

0 Surface Soil 
[X) Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Method: 

Monit9r Readings 

(Range in ppm): 

voes (8260B) 

VOCs.(80156) 

, .• .-:.: . .-,.· ..... :-.·: 

SVOCs (8270c, SlM-& 8151A) & . 

Explosives (8330 & Picrates) 

SVoCs (8270C; SIM& S151A). 

Explosives (8330 & Picrates) & 

SOILSAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page 'J.. ot.1._ 

16ss :> tB o·z 03 
16SB ~ B 
M. Cochran IT. Rojahn 

O'"!Bt·· 

[X] Low Concentration 
U High Concentration 

· : · (2) Encore Sampl¢rs ... Yes/ No .. 

(1) 8oz. Glass Jar Yes/ No 

(1) 8oz. Glass Jar c5JNo 
PCBs;(8082) 
t---:'--"----,------------;--,-------'-'---,------1--~=----t--:-:---c--.·: .:• 
Metals (6020) & Hg (7471A) (1J8oz. Glas$ J;ir 

·· .. : 

... (1) aoz. Glass Jar 
Metals (6020), Hg (7471A), 

TOC.CEC&pH 
Yes/No 

Soil Group No. See Figure 3-3 in the QAPP 

Signature(s): . ,. . . . 

MS/MSD Duplicate ID No.: --

··-: 

-~-

\ 
J 



[ IL] Tetra Tech NUS, Inc_ 

Project Site Name: 
Project No.: 

[X] Surface Soil 
a Subsurface Soil 
0 Sediment 
D· Other: 
0 QA Sample Type: . 

Method: 

Monitor Readings 

(Range in ppm): 

SVOCs. (8270C, SIM & 8151A) & . 

Explosiyes (8330 & Pk:rates) 

. SVOCs (8270C, SIM & 8151A), 

ExplosiVes (8330 & Picrates) & 

PCBs (8082) 

Metals:{6020) & Hg {74.71A) 

Metals{6020), Hg (7471A), 

TOC,CEC&pH 

DioxinS/Fuf<'lhs 

Soil Group No. 

MS/MSD Duplicate ID No~: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO o279 

Page_Loti 

Sample ID No.: 16SS 5 <j 0002 

Sample location: 16SB 3 'J 
Sampled By: M. Cochran/ T. Rojahn 
C.O.C. No.: 01¥ l 

Type of Sample: 
[X] Low Concentration 
Q High Concentration . 

bescripti6h'(Sand, Silt;Ctay,'Moisture, etc.) 
· .. .,, ... _.'·-

: ~ . 

· (3)'E~ore Samplers 

(2)Eneore Sampl~rs 

(1) Soz. Glass Jar Yes/ No· 

( 1) 80z.. Glass Jar ~o 

(1) .Soz. Glass Jar 

(1) 8oz. Glass Jar Yes/No 

(1) _oz. Glass J<ir Yes/No 

See Rgure 3-3 in the QAPP 

Signature(s): 

--

•·. 

·.; 

.:.: 

_;;, 
-.~ 



( I t] Tetra Tech NUS. Inc. 

Project Site Name: 
· Project No.: 

0 Surf ace Soil 
[X) Subsurface $oil 
ll Sediment 

· 0 Other: 
0 QA Sample Type: 

Methcid: 

Monitor Readings 

(Range in ppm): 

SVOCs (8270C, SIM & 8151A) & . 
ExploSives (8330 & Pi(:rates) 
SVOCs (8270c, SIM~ 8151A), 

Explosives (8330 & Picrates) & 

P.CBs (8082) 

Metals (6020) & Hg (7 471 A) 

Metals (6020); Hg (i471A). 

TOC,CEC&pH 

Soil Group No. 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 
N9060 CTO 0279 

Page~ot-1_ 

Sample ID No.: 16SB s 7 0 2.. t> .3 
Sample Location: _1_6s_s_ . ..._.;3:;..· _'7...._ __ _ 
Sampled By: M. Cochran IT_ Rojahn 
C.O.C. No.: ol t:.>I. 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

.,.;.:·eontainei'Requirements 

(3) Encore Saiiipl~rs 

• (2) Enc0re S~pfors 

(1) 8oz. Glass Jar Yes/No 

( 1) Soz. Glass Jar · C9No 
(1) Soz. Glass Jar 

( 1) 8oz. Glass Jar Yes/ No 

See Figure 3-3 in the OAPP . 

~iil~iil22ii:~iii!~iiiiil!ii!~UrsSiif9g~naiitluu«re;{:csS>>?°: ----------------,. ,. 

MS/MSD Duplicate ID No.: 

) 

.: 



[ I L] T.etra Tech NUS, Inc. SOIL SAMPLE LOG SHEET 

, Project Site Name: 
Project No.: 

U Surface Soil 
[X] Subsurface Soil 
0 Sediment 
a Other: 
0 QA S~mpleType: 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Pagelotl_ 

16SB L/ 0 OSOk, 
16SB '-{ 0 

. M. Cochran IT. Rojahn 

O'JBI 

[X] .Low Concentration 
a High Concentrati<?O· 

~~e::tU~~c~-_::~~~~. __ --::~-~·.··-~_:,~·~~~.;,.~ .. "'FF'~_~:~~~-.~===-=~-"""""'~~<- __ :~- -~~ , -
Date:, • ~ - · ;i. ~ - O ?, ~ , oepth Color Description (Sand, Silt, Cla·y, Moisture, etc.) 

Time: Is 4 0 
Method: DPT . s I .. 
Monitor A~ding (ppm): · r:> . ~ .1..0 

····/·'··=_'.'.-~~~~~-- ~~----=--- =---s• 
• . Da\e;, , -·Tline, Depth 

Melflod: 

Monitor Readings· 

{RMge in ppm): 

~ 
Color : oe~eriptio.!l {$and, Silt,. Clay, Moisture; etc.f 

··· .. ~ 

f~~~~~;.:=--==t=··~ 
. VOCS(8260B) {3)EncoreSamplers .. C~.No· ·'·· <: .. ·,·• 
, _ VoCs (00156) (2) ~ncore Sample~... (. Y0sl.No.. ·;_. 

SVOCs(S270C, SIM & a1s1A) & 

·· Explosives {B330 & Pii:rates) 

SVOCs (a27oc. SIM & a1s1.A.). 
, E><plosives (8330 & Picrates) & 

P.CBs (8082) 

;, Metals (6020) & i-ig (7471A) 

:· Metals (6020), Hg (7471A); 

· TOC, CEC & pH 

. Soil Group No. 

MS/MSD Duplicate ID No.: 

(1) 8oz. ,Glass Jar 

(1) 8oz. Glass Jar Yes/No 

(1) 8oz. Glass Jar · Yes'l.No 

(1) &>z. Glass Jar c§>No 

See Rgure ~in the QAPP 

.. 

- -~· . -~ 

' . ' ... ·'::.i 



( j t] T etm Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[) Surface Soil 
[XJ Subsurface Soil 
U Sediment 
a Other: 
[) QA Sample Type: . :::: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_a otJ.-

16Sa c; o 04' oe 
16SB '-/ 0 . 
M~ Cochran IT. Aojahn 

c.>9~1 

[XJ Low Concentration 
U High Concentration 

·. · Date: -~ ~ L 0-O~ , •. •, ··,Depth .. ·· Coior · 

Time: ~ L..f .> 

==~~~ing (ppm}:. fu. - ~ ~ tco t..Jr'\/ c_ '--A 'lG. '/ .S.~~~?~:J: .. P">:~/,~;E 
-~~~~UEilL.~--=e-~~~~~~ _,===~~~~ 

Method: 

Monitor Readings 

(R~ge in ppm): 

..• : V()~'(8260B) 

'.: \(QC5(801SB). 

r..ne. 

; SV()CS (827CJP, .SIMcS; 81'51 A) & 

';. Explosiv~s ca:fuo & Pici'iit~s) 
:0 SVOCs {827oC; SIM & 8151A);· 

Explosives (8330 & Pic1<1tes) & 

·• P.CBs (8082) ; · 

~ MetalS (6020),jHg {7471A), 

; TOC, CEC & PH 

. . .,..,. : ~ ... . ···""··:· · .. 
>.Depth , • :··cOlor 

_., ... :,:,~":· 

. ·:~. : ; (2) Encore Samplers 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar Yes/:No 

(1) 8oz. Glass Jar 

(1) 8oz. Glass Jar 

"'" .,.. '·· .. ~~--.. ···. . 

'~1!mf~,f~_J~~~-::c· ~~~~-=;·~~~~~ 1{~~=2:=..;,;~=- -~=-=::~=~---:: 

g~t!l,,.@J!l-l§Ltt~~~-y~~~~~~~~ _si~.n-~~r(l{s): 

~so ou;i~~,~~:l ·7-fz.~·.· 



[ I t] Tetra Tech NUS, Inc. 

Project Site Name:. 
Project No,: 

0 Surface Soil 
[X] Subsurface Soil 
0 Sediment 
D Other: 
0 QA Sample Type: ... . . 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

,N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page__h_ of ~ 

16SB y I ojo~ 
16SB l-J { · 
M. Cochran IT. Rojahn 

o?5'J · 

[X] Low Concentration 
U High Concentration 

li=ili-11·:§'.i .. ·ili .. i .. =i-0i--~i· 1-1.1.1-11.1~1-1 .. 1-·;e;i=fi.i-:..=i.~-i":"""ii-::-i:i:i.i·--i~-1~ :l·~-i-i=:=-i~l-1---i-..=i:; il-:i:ic·i .. i::·i:i:io i-~~r1~~i-,i--i-;,:-i·i-~i"~1·1!=1~ i-i--i--.. i:~i--il-' 
Date: · .. ~ .:2r6-:>. ':.Depth Color ·.· i:>eS<:ription (Sand; Silt, Clay, Moisture; etc.) 

Time: I 0 I 0 
~--s I 

Date:. 

Method: 

Monitor Readings 

(R;;inge in ppm): 

~-- .. · 
! ... 

. ··~ . .. . , . , ._ . . .... , .. ,,. :'"· ' , .. .. .-.. -:;:z•,.. ·:-: .:· " ... ,.:.:.:._.•.:",_, ·;': 

·;Pw:~~:illiil- ~~~~:~~ 
· .. > ·,. , ·· · · · .. AnaiY'sls ' - ' · · ·· cot1ia1ner Requirements Collected Other , · ~ 

. VOCs (8260B) . .-. .. (3) Eneori;, Samplers {Ye~ No 

! Voes (lio1sEH ~ (2) Enc0ri3 samplers ('{e~o. 
'; SVOCs (S270C, SIM & 8l51A) & 

'. Explosives (8330 & Picrat~~) 
: SVOCs {.a270C, SIM & 8151A), . 

Explosives (8330 & Picrates) & 

. PCBs (8082) 

·, Metals (0020) & Hg (747)A) 

.·.Metals (6020),Hg (7471A), 

. TOC, CEC & pH 

(1) 8oz. Glass Jar (f#No 

(1) 8oz .. Glass Jar Yes/No 

(1) Soz. Glass Jar- Yes/No· 

(1) 8oz. Glass Jar 

_,; :· .. 

Soil Group No .. See Rgure 3-3 in the OAPP 

MSIMSO Duplicate ID No.: 

..j 



[ j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

• 0 -Surface Soil 
[X) Subsurface Soil 
U Sediment 
0 Other: 
0 QA Sample Type: 

SOIL SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
·Sample Location: 
·sampled By: 
C.O.C.No.: 

Type of Sample: _ 

Page d-- of :J __ 
16SB 41 O~o7 
16SB 4f _t;' 
M. Cochran-, T. Rojahn 

O'}:f"'J -

[X] Low Concentration 
0 High Concentration 

CL/\/f~ 
:,: 

5/'l.;.,l 
•·. '. .. 

' - --- ~- .:.: :; ~ ~: ~-~~j_ ~~ES - =~--=::-:.~ - ,==-~ -__:-~---- ---:- ::-·--:::--:==~~ -=----= - =-""::~: __ ~--- -- - --
•;o D~t~F·· '" ... : -_ - ' Time·· ·- '[)¢~ti{\''" · ~j¥,. _ &_lot ·-·y- -· ~ -~~lptlo~-($and,Silt, ~f~y. Moisture, etc:)',1;':1r 

~·-; : ·. :~ { 

Method: 
~ik·. 

;.·. . ... -~ :. 

,,_tM::on=.it:or::-:R;:e::a:d:in:gs:=-_ -Jl-'----j--:--:-----:;-~-=~"ii;;;::~-'-1-,,,.,,..,,---~-"--.,,.------,---:--___ -_ ~-:---_--,,-:':,i"'" __ ~--<:1 

~ (l'!ange in ppm): 

; vocs.(so1ss>-- -- •. _ -
0 S'.llOCs (827-0G, SIM &8t~1)\-) & 
! exprosiVes -(8300 & Picrat~i;> "-
) SV0Cs(827Q¢,-SIM&·8151A), 

: ExpJosives (83Jo & Picrates) & 

i P.CBs (8082) 

• MetalS (6020) f$._ Hg (747_1A) 

MetalS (6020), Hg (7471A~) 
TOC, CEC & pH 

·:·:. 

.,.;•.: .... :.:.-· .. ··-·.-·.·. 
-- -

- · :~ ·:-~:;~~~Jitlfr"fi&IUfr~r;;c;nfS--

· c2> encore Samplers 
. ~ ·-~· . 

(1) 8oz. Gla~s Jar 

(1) 8oz. ~lass Jar Yes/No. 

(1) iloz. GiassJar Yes/. No 

(1) 80z. Glass Jar 

See Rgure 3-3 in ihe QAPP_ : 

~~'.!-~~~~~~~~~~~~~~~ S_ignature(s): 
MSJMSD Duplicate ID No.: 

) 



APPENDIX C.1.2 
SWMU 16 

SOIL SAMPLE LOG SHEETS 
ROUND2 

.J 



[ IL] Tetra ¥ech NUS. Inc SOiL & s·EDIMENT SAMPLE LOG SHEET 

Page_l_ o.f ~-

Project Site Name: NSWC CRANE. SWMU16 Sample JD No.: l(,. S~ '12..oooi. 
Project No.: _N_9_ooo_· -'-. c_T<_o_02_7_9 ______ _ Sample Loeation: "5~MIJ 1 h --------Sampled By: . S6- -t TR 

. (X] Surla.ce Soif 
D Subsurface Soil 
U Sediment 
D Other: 
D QA Sample Type: 

NA 

Me~: 

·NA 

Monitor-Readjngs 

: (A~ in ppm): 

NA 

Melaj_s SW~ 6020 

Volatiles SW;846 82608 

Volatiles SW-646 80158 

NA 

O--J 
-1·-2· . 

C.O.C. No.: 4iJz9 

· Type of Sample: 

.·.• ... (1) 4qz Jar . 

[X] Low Conce.ntration 
0 High Conc~ntration 

·_(::j} Ericore sarnpl¢rs 

(3) Eric()re Samplers 



( j t) Teba Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PageJ_ of _I_ 

Project Site Name: NSWC CAA.NE. SWMU16 Sample ID No.: ( ·~·. 55 'i3 0002 

. 56-+TR 
Project No.: N9060. CTO o279 

~~...-.;...~~~~~~~~~~ 
SampleJ.ocation: 

(X] Surface $Oil 
0 Subsurface SOil · 
11 Sediment 
0 Other: 
I QA Sample Type: 

NA NA , · 

Method: 

NA 
· Monitor Readings . 

(Range in ppm): 

.NA 

Vofalil~ sw:'846 001 ss 

. -~-

NA 
. Gi-1 "·. 

Duplicate iO No.: 

Sampled. By: 
C.O.C.No.: 48Z9 

· Type of Sample: 
[X] low Concentration· 
U High.Concentration 

: .. ,. 

(3} EncOre sainPlers 
(3)E~e Samplers 

.·.;' ,. : .1 ·:: 

\ _/ 



{ It} T~tra 'fech NUS. Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_· ot _I_ 

Pr:ojectSite Name: NSWC CRANE. SWMU16 Sample 10 No_: I b 55 qq oooz. 
$W~\J Ct, Sample Location: 

Sampled By: 
.Pr:oject No.: _N9060_· -·--'-; C_l'_0-'02-79_··-------

(X] S!-lrface Soif 
· U Subsurface Soil 
U Sediment 
:fl Other: 
.U OA Sample Type: 

NA NA _ NA 

Mett:iod: 

NA 
. . . 

· Monito(-Readings 

• (Ra09e in wm): 

NA 

· VolafikiS SW•846 82608 • . 

NA 

C.O.C.No.: 48Z.9. 

· Type of Sample: 
(XJ low Concentration 
[J High Concentration 

Des~ption (Sand; Silt, ~y, .M<>fsture; e~~) 

. (~) Encore San:iplers 

(3)fi1core S~Pters 

.. -~ ·._,. ,~-

~~~-----~~~~--=-~~~~~~~~~:··· .. · 

;g~~1f~!cm~~~~~~~~~~~~ s.i91·at e(s)~: ... ,, 
. . MS/MSO . Duplicate ID NO.: . 

. . ' 

. ' 



{ il) Te!ra Tech NUS. Inc.. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f_ of _I_ 

Project $ite Name: NSWC ~E. sw~u1s · Sample 10 No.: f (o .SS lJ50®2 . 
SWMV ·~ Project No.: _N_9060.;...· ·_. c_· i;_o .... • .02_·_7_9 ______ _ Sample Loeation: 

Sampled By: 
-c.o.c: No~: (XJ Surface Soii 

O Subsurface Soil 
.0 Sediment o ·other: 
U. QA Sample Type: 

NA 

Me~: 

-NA 

MonitOf~rfils 
(Range in ppm): 

NA 

Volatiles SW-846 891 SB 

NA : NA 

· Type of Sample: 
[X] .Low Concentration 
0 High Concentration 

· .. Description_ {~!ld, · $ilt, ciay, Mo)swre, ~t~} 

-'.' 

,, · (t)4ozJar 
, _ (3) Encore Samplers . · 

· (3) E~c0re .San\pters 

.. ~· ~ 

_, ; ~, 

-----==-~~~~~~~~~-====~ 

J6F/J/2"5o3 a z._ 

re:{s): · [ :;:. 

~~ 



f 11;) Tetra TechNUS. Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f_ of _I_--

Project Site Name: NSWC ORANE; SWMU16 Sample ID Noc: lit SS '1-~ IJO(J2 
SWMV f(, Project No:: N9060; CTOQ279 Sample Location: 

{X] Surface-Soit _ 
0 Subsurface $()it 
0 Sediment 
=a Other: 
-U QA Sampte Type~ 

.--- --NA 

Mettiod: 

_NA 

M~fteadj~gs 
-' (A~ in PfX'l): 

NA 

~~~~~~~~~~~~~ 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X) -low Concentration 
-0 High Concentration 

O, ___ .. _, ~ - - - .J - - - -
~ - 6'X_ ao l · SILT'f CLA'l "'r ~e:.AH" ___ -___ - le P6'fel1JS_-- _-

- - fl"' /6t'1-( mM""'~ + AU- MAT'RL- . - - __ 

·- _.,,~<··.·;·. ,. _. __ :' .... 

Description (Sand, Silt, ~fay; ,Mqisture, eb:.) 

,-:Container tteq~ir~i'nents -
(1)4oz.Jar 

·ca)~re Sa(np,lers 

(3) Encore Sampiers 

Col~te<t· 

- _£-.5 ---

- .. .· 

:'.'·:~}?'-: ;;_·;i· _: 
ft.-\:.•; i··. 

.. ·; .. 

~::. 



SOIL & SEDIMENT SAMPLE LOG SHEET ( I t) Tetra T- NUS. Inc. 

Pag~_L of _l_. . .. ·· .. 

ProjeCt Site Name: NSWC CRANE. SWMU16 Sample ID No_: 
Project No_: ~·N9060_. ~· ·~· ._c_T_o_02_79 ______ _ Sample LoCa.tion: 

[X) Surfa<:e SOit 
U Subsurface Soil 
0 Secfiment 
[) Other: 
OOASample Type: 

NA 

MQOitocHeadings 

.• (Range in ppm): 

NA 

· • · .. ·.· o'"-i.' 
1'-5 ...... 

NA 

ro· lrK.. 

Sampled By: 
C.Q.C_No_: 4-BZ.9 .. 

·Type of Sample: 
.(XJ ·Low Concentration 
0 High Concentration 

· (3}Enoore Sampl~ 

(3) Encore· Samplers 

· ...... 

.. -·· .. ' . . . .. 

·-·:.., 

. ,. . . ·. . . :. e:·~.. ··,: 

.1 



( j L) Tet"' Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_J_ of_/_· 

Project Site Name: NSWC CRANE, SWMU16 

Projec! No.: _N...;.~....:·. ·-·'-. c_i-;_0_02_79 ______ _ 

Sample lb No.: 
Sample Location: 

11.o SB 'ti o2ri3 .. 
lG S101i4v 

[:X] Surface Soif· 
. fl Subsurface Soil 
a Sediment 
0 Other: 

· fl. QA Sample Type: 

NA NA . 

. ' 

M~tor.Headrngs 

•. (~inppin): 
NA 

Sampled 8y: 
c_o_c_ No.: 

· Type of Sample: 
. pq . Low Concentration 
0 High Concentration 

c ......... . 

~~~~------===-~~~~~~~~~~~!/ .. . 

. Wl\n:f2 Sn1ND1hl&1JJ 1-ft,i,£ 

'Gi .·.-. : - . -~~~~~~--4:E--4E'~~~~~ ·signatur 

Duplicate ID No.: 



. r IL} Tetra T"chNIJS, Inc. SOIL & SEDIMENT SAMPLE. LOG SHEET 

PageLot_I 

Project Site Name: NSWC ~RANE, SWMU16 ·Sample ID No.: I lo SB 40,tJ<{o.S 
Project No,: · · N9060, ere> 0219 Sample location: · / t Sw 111 U 

Sampled By: _.._.S ...... ·fz--~-~-.. -=--~. --
· [XJ Surtace Soil 
0 Subsurface Soil 
a Sediment 
u Other: ' ' ' 
Il QA Sample Type: 

NA 

Method: 

· Monitor ~s. 

(Range in ppm): 

NA 

.. \• \;(. 

Volatiles SW-846 aQ1SB 

. NA 

~~~~~~~~~~~~~ 

c.o.c. No.: 4 82.9 

NA 

Type of Sample: 

.(1)4ozJ~ . 

pq Low Concentration 
0 High Concentration 

· · ·. ·(3)I;nc&e.$ampt~rs 

• (3) Encore Samplers :' .~. . 

·. ·: ,,: .< : 

! 



[ it:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_J_· of J_ 

Project Site Name: NSWC CRANE; SWMU16 Sample 10 No.: lb SB 5/:JO/o"?S, .. 
Sample· Location: -·-=J~bc.....;:S~W~VVl-=-O=·--Project No,: _N_9000_..:...• c_l'_o_· 02-'-. _7_9 ______ _ 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

NA 

Method: 

NA 

. MOnitor Readings 

• (Range in ppm): 

NA 

NA . NA 

~alysis 

Metals SW-~ 6Q2o 
Volatiles SW-846 82608 

Volatiles SW-846 80158 

(1)4ozJai 

Sarnpled By: S.G- <:t--TR 
C.O.C. No.: · 4 8Z ~ 

Type of Sample: 
{X) Low Coneentratiort 
0 High Concentration 

CQll~ted · 

(3) Encore Samplers 

(3) EllC9fe Samplers 



·/ 

. ,{ 

APPENDIX C.1.3 
·SWMU-16 · 

SOIL SAMPLE LOG SHEETS 
HOUND3 

·. '. · . 



( I L] Telra Tech NUS, Inc. 

. Project Site Name: 
Project No.: 

lj::'"Surface Soil 
[] Subsurface Soil 
[] Sediment 
[} Other: 
[] QA Sample Type: 

·..:_,.·. 

Date:[" Time 

NA 

Meth?f,1: 

,0 NA 

Mo~itdr R~adings 
···.-. ·:.:~ .. : .•.... ···.. . -

SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth,.····.··· Color .. 

NA 

. · .. 

· ... .. ... :··. 

Page_l_ of _1_· 

Sample ID No.: 16SSS I q, l '1>2. 
Sample Location: 16SB.S I 
Sample(j By: ~cL/U-&. 
C.O.C. No.: 0068 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Descrlptio11 (Sar:id; Silt. Cta:y, Mo_ist~re; etc.) 

NA 

: .. .. ·. '·. ·: . 

·· ~~!i~~~-~!l\IlO.:fl_! ___ -·-""'-··-·-0 _:. -~ ~- '--~--~ -C---- - ___ _ 

! f~~~:~~"£~0?!-:Fti.Hil:4:0,''.' ''Ana1Y5ts:'i'X?tr~:~1/". :-:;r J .. ->hri· 'ii~;;·:~~"~iifaii:i~~m~Ciuil-e~il~) ;: _,. • <·::. eq11~@'?f~;;r;:;:c; . :<~ c;fut~t<->:\. :-;: , .. 
\)Olatl1~~:sW~846.626oB ;·.-;:~; ; . · >-;; · .. r:'<"''''":'< (3):En¢ore sanlp1~.-S: · , <:: &~o < ·-,-· ''"' 2::"'"&.~i;#&1 !:11 ; .. 

< VOiaiiit;s sW~a46 80158 . •'<: /\: .• < ;. . . \:f< 2:.(f) EnC.oreSamplers ... ·•· . ,::,· CY~N6.···' .• .• ''<::<'}iN;::•J1~;-:\i .. ;;•; ·_:; 
PercentMoisture . . ·.,.: · ··" · · {1) 4oz Jar ' @N() .'":'''~°"'''.' .,,_: 
Metal~ SW-B46 6020 & MercurySW-846 7471A .. (1) 4oz Jar .• ··. Yesdfc]}-• · < .·.. .>'\ 

'··.· 

.. : .. : ,. --~----~-------------1f--------------+---~-'----+'--'--'-'--"-......... ~41 

-··· ~ 

~~§!S§;'!{\TIR~~!Jf!g'!)§~'i'iI~~:i'i'Wffi~~tr:if:~~l-fi~:1)"t1f4tlL~~l§,~~~~~t:1¥~tt= M.~e'fk1'~•.i1:,\Wf!W~$ii'1~1"f.l1lf$1f~f&~.¥¥lt~~~ .· 
NIA:-

See Figure 3-2 

Signature(s): 

MS/MSD Duplicate ID No.: 

...---- -----

.. -.~·~> . 



l • L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U Surface Soil 
;:B:Subsurface Soil 

U- Sediment 
O Other: 
[]OASample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Page_I of _I_ 

Sample ID No.: 16S·E) 5 f <f>2.._tf> "J 
Sample Location: 16SB s I 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Conc~ntration 
O High Concentration 

ri!!~:@-!1mM~~-'l!ll:.~~~~-,.~~~~~~t::t'!ll•!llL~~ •·.·.·· 
Date: · ·~ 13 .CIA Depth Color Description (Sand, Silt, Clay,. Moi~ure, .e~c.) · 
Time: fl/> 33 Oa.Af'IC.£. C..LAi llS/ St LT St-o('lC.. • 

. I 2 w I BfU><»N 
Method: {) •Sf><;>Scdok l.ro,..e. - f """'~£.b 
Moflitor Heading (ppm): , 6 G-tutY · 

Oate:r-·- .•. Tim!3 :· color .. 

. NA NA NA••: 

MethOd: 

·• .NA 

· Monitor Readings_ · 

(R~~d~i~h~~): 
.~-:·._.:.. ··.~·~,,: .. ..:r.:-, .. 

NA 

Metal!> SW~846 6020 $<Mercury SW-8467471 A ·. (1) 4oz Jar . 

-~ . . . 

!'.!J1~1!!~~!!%t~~9!§~1&i-S_gf!1•"llt----~~~~ Mm-=~~~~-41~-~~L~ 

N(A;: 

See Figure 3-2 



[ I t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No_: 

;s::--8urface Soil 
0 Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of _I_· 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No_: 
Sample Location: 
Sampled By: 
c_o_c_ No_: 

Type of Sample: 

16S$ 52- <f>t <IJL. 
16SB S 2._ 

[X] Low Concentration 
0 High Concentration 

~iY!lL~m!§f!i.lkl:~a~~---~~~~,_&,\D._lt;t~li1J;~"l'~l'm:&tllt.7fjA-lllA'IE~=t:,~'1 
. Date: -~ ,i Depth ·eo1or Description (Sand, Silt, Clay, MoiSture,etc.) · 

Time: IS l.S oni...,_9e. Sq~y CLA-Y 
M .thod " . Lj or.: l--Z- l B.r---_··-· . e · : vtSf'Os...v c._ '"""'«- • ..,..,.,...,, 
MonitorReadfrig,({ipm): . . · · , .. _., ,, · ·•·· ., •-:1· .. · ::;:. 

Date:<"' · Descriptio~ (Sand, Silt, Clay~--Moisture, etc.) 

NA NA 

Method: 

NA 

Monitor Readings_.,.;­

. {Rangk in ppm):" : 
l--''---'--~-+~-'--.-'-~:,.,;_._,.-'--1--'.-.:.;.~--'~~~-+~-'--~-,-~~-'--.---,~--.~~-'-'"--'-..--"---.'-f 

/;':,_;,,(~:.,NA 

PercentM6isture.·· .:,,: .. :.: , ,· -··-·. :._.+;,.,,,\:_. .. _:_. :·: ........ {1)4ozJar ·' 

Metals SW-846 6020 & Mercury SW-846 7471A. ··'·''.''.'• · (1) 4oz Jar 

.·.,,·;-c· .. ;·_:- ·':::-. ·.-... 

N/ft-

See Figure 3-2 



[ IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _l _ 

Project Site Name: 
Project No.: 

[J Surface Soil 
~ubsurface Soil 
[J • Sediment 
0 Other: 
[J QA Sample Type: 

Date: 

Time: 

Date:·?·""·~··.;,· 

NA 

Method:. 

NA 
Monitor Readings. 

··nrr.e 
NA 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth .. Color" 
NA. NA 

Metals SW.-846 6020 & Mercuri SW-$46 7471A 

Sample ID No.: 
Sample Location: 
Samplecj By:' 
C.O.C.No.: 

Type of Sample: 

16S B t;. 2 '/>2-4'.S 
16SB 52.. 

C....C...L /~ 

[X] Low Concentration 
0 High Concentration 

~~§!it:Y~~1'1'.4£t!li!i~t~ltt~~W'~~~~--~.!i ~~~~-14'.~~ilf-~~­

. .f.j/ Jr 

.See Figure 3-2 

Signature(s): 

, ~L,~ 
g!t£@.J!i~ti!!§kiM!~f~~i~~~"~~i~i'4>:gi,~~{~tlt.~~~~~~'R;;t&~ki.0~~~;.;tl\'~~~~~"i'~~l 

MS/MSD Duplicate ID No.: ----



'·:>· 

( It) Tetra Tech NUS, Inc . SOIL & SEDIMENT SAMPLE LOG SHEET 

Page__!_ of _f _ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: N7 448 CTO 0343 Sample Location: 16SB 5.3 

~qrface Soil 
[J Subsurface Soil 
0 Sediment 
H Other: 
0 QA Sample Type: 

Sampled By: C..C..L /JG-. 
C.O.C.No.: 0065 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Date:~ · · · · .. :t· .. · · . Time•:., '·: · Depth : · Co.tor'/ ·. · Description (Sand,. Silt, Clay; Moist'ure, et~.) 
1--~~~-t-.;..,_~~~~~-t--"'"~~+-~~--1f-'-~~-=-~-"-~..C..:...~.:......;.~;__~--'-'-~'---,-.I 

NA NA NA 

Method: 

NA 

Percent Moisture 

Metals SW-846 6020 & Mercury SW-846 7471A. 

N/ft-

MS/MSD ---- Duplicate ID No.: 

~ 

:· /:. (1) 4oi: Jal/\' 

"). (1) 4oz Jar , , 

See Frgure 3-2 

Signature(s): 



[ IL) Tetra Tech NUS, Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _J_ 

Project Site Name: NSWC CRANE, SWMU1.6 Sample ID No.: 16SB S~<t>Z<t> S 
Project No.: 

[J Surface Soil 
~ubsurface Soil 
· [J Sediment 

[J ·bther: 
[J QA Sample Type: 

N7 448 CTO 0343 Sample location: 16SB S~ . 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] low Concentration 
[J High Concentration 

Time: 531 CLl+Y VJ/ s.;~ Sil-l'f .$AND •. 
Metnod:. D1~f\OS~ ~le Tt'-ov.icl 2 - S 1 

,3 

Description (Sand, Sik, Clay; Moisiure, etc~) .•. · 

NA NA NA NA ···. - 'NA 
Method: 

NA 

Motiifot Readings . · · 

<~f ~~;i,~f tJX _: .----,----f,-'--,--.,,--,....,...-+-'-'-;---,,.--.,---1---"--'-----...,,....--'-----'---'--..,,---'---I; 

., ' - . (1) 40zJar 

, ... '· ·• (1)4ozJar .. 
. ·'<;-·' . • .. ~· 

R~~§!!P:~T!q_~t4J:i2!8~&~~~~6.~~~Mlf7~-~~~ll~~~~ 
f.-J/lr 

See Figure 3-2 

<f!t~~1m'~eli~@~~~~~''f~~~~f@~~~zcJt~"\fs~i'lt~~i,¥'.~~~;gi§;lf.f~~Zf~~t'~~; Signature(s): 

MS/MSO Duplicate IO No.: ---'-------



[ j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _J_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

;&- Surface Soil 
(] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

N7 448 CTO 0343 Sample Location: 16SB5'-:f 
Sampled By: 
C.O.C. No.: -00b8 

Type of Sample: 
[XJ Low Concentration 
0 High Concentration 

~P.£~11!:~!.!lt~&-t•"lt••·~~· ... 1'«•~*-~4Jli~~~~=w;::~---a,~,~~ 
Date:' 8 13 r-f. 'oEipth Color Description (Sand, Silt, ciay, Moisture; et~•)\ 

' Time: le;£ S¢ $.,_,...cl.... C.LA-_ y 
Method: thSf"Os..\>k · Tto~<:.t l - 2- 1 

' ; · 

Date:'.~ 

NA. NA ... · .:NA .. 

Method: 

NA. 

Monifor Readirigs .. _ · 

. {Ran~; i~.~~t .- .. _ 1-'-'-==;.;:.;..:;;-+-----'--''-'--.---+-'--~;____,."-'---'--'Jf--''-'---'-'--'---..;...,;.:. 
NI\:::> .. :., 

Pe.rce~t MqistiJre . 

Metal~ SW-846 6920 & Mer.ci.Ji)r'sw:846 7471A . (1) 4oi Jar -Ii 

- ·;, .. ~· .:;. :.-·. -. ·-<' 

:(;,· .. ·· ... ,,. .. :· . ..,.,·;: ... -

Q§~~!tY1\;11lftit!Jit!~I~~a1=:~•lt"1l~'U¥.tK~--~-----'tB41 M~~ii~i';i~$Si••m•~~, .... 
NI A--

See Figure 3-2 

Signature( s ): 

MS/MSD Duplicate ID No.: ,------ ~~~--:~~~ 



{ j L] Tetra Tech NUS, Inc. 

Project Site Name: 
· Project No.: 

0 Surface Soil. 
::EKSubsurface Soil 
0 Sediment 
[} Other: 
0 QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of I_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

.Depth 

2-S 1 . 

·· .·~·.. " ·color. 

6~ ... &£ 
Btu>wtv ~eel 

... &ro.:'f 

(1) 4oz Jar 

Sample ID No.: 16S~ S44>Zcf6. 
Sample Location: 16SB $~ 

Sampled By: e..::.L / '1& 
C.O.C. No.: ·0068 

Type of Sample: . 
[X] Low Concentration 
[) High Concentration 

11--------------'--~------'~-------------J-'---------f-~-~-,--,-il··•····•·'•'•'>•;.··.··- .,c-:~:>--~·-~~-
·;,,.J.·{- .;;;;:.-_;,~~'1·,1;~> .. -.... ~··.; 

. ~~§§§g~1Jlm!~l4t!NtI~~iE~ii_~':[~JAt!~~~~~-~~ ~~~=~=~~~~~---=-==-.:=:-..~ .. 
f'I\~ /f'tl>sD c~n~c 1-1?.J . 

See figure 3-2 

Signatore(s): 



[ It) Telia Tech NUS, Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_. _( of _J_ 

Project Site Name: NSWC CRANE, SYyMU16 Sample ID No.: 16SS S5¢1<t>Z. 
Project No.: 

~Surface Soil 
U · Subsurface Soil 
[] Sediment 
a Other: 
0 QA Sample Type: 

·.'~ .. 

N7448 CTO 0343 

Oepth 

1-zJ 

. .. •'···. ~- . 

(1)4oi Jar 

Sample Location: 16SBSS 

Sampled By: 
C.O.C. No.: oo(C.5 

Type of Sample: 
[X] L,ow Concentration 
Cl High Concentration 

CLAY,. 

:·:.~· ... ::. 

f!l!§filL'!~UE2m§!E~Jrg§falttizCi\~"1.•~11•1lf~l\1t~••~wm M~IE:raa••-&tL•D~~~. 

N/f't-

MS/MSD ..---- Duplicate ID No.: 

See Figure 3-2 

Signature(s): 

,:! .. ·· 



[ It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No_: 

[] Surface Soil 
~ubsurface Soil 
U Sediment 
[] Other: 
[] QA Sample Type: 

.· ·. ~ ,:_, ·:... . .,... . ·.· . ·, 
. ,­
' 

SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWGCRANE, SWMU16 
N7 448 CTO 0343 

Depth ·eoror. 

Page_I of _l__ 

Sample ID~No_: 
Sample Location: 
Sampled By: 
c_o.c.No.: 

Type of Sample: 

16S BSS¢24>6 
16SB $"..S 

CC..L /:TG- · 

[X] L9w Concentration 
[) High Concentration 

. . <~ 

~#,.: .~-------_-. -,----,------.,-.,...,-----i---.,--------~--~-t--~------r------1 

fJ~~ft:411tt!!~~gJt§:-filT~11tc•-:;-114{tillm•~~-~ M'~&i'1~~1~ttl:i~~,_. 
~IA:-

See Figure 3-2 

9!!£!~1Jf!!Pf!U~!:>ltll~~'t~fi\I~~~{~~1'!-~7J~;t~;'t'l"215\S~c5;F~:-~~'~-];;:,;~:~~i\Zff~~f~~~~i4~~' Signature{s): 

MS/MSO Duplicate ID No_: 

,--- ~ d?c.~* 



[ j L) Tetra Tech NUS, Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_J of _l _ 

Project Site Narrie: NSWC CRANE, SWMU16 Sample 10 No.: 16S 6 S Stf;>64:> 7-
Project No.: 

Q Surface Soll 
:S--Subsurface Soil 
0 Sediment 
0 Other: 
0 OASampleType: 

N7 448 CTO 0343 Sample Location: 1.6SB 5s;_ 
Sample~ By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

.'···· · ... • ., .. 

~~ll~!A-Y-iti\~"iff:!!lt:&~~~-..e~~~~---:S-i\ll'iAE:._.._,,.~,_. 
Date:'~ 8. { i.f Depth Color · Description :(Sand, Sil~ Clay, Moisture, efc.) . 

..•.. :-_,; 

ftf!~§!f!J!TJ1t~~l§l!!~!§§:t!fif£1&%~'f:~fi{ict!Jlm'14~•it~f!WH!ir.J:~Jl!----m~a:~*°~~'l-~R"~~ 

Nfft--

MS/MSD 

.----------
Duplicate ID No.: · 

See Figure 3-2 

Signature(s): 

--!· 



{ IL) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_(_ 

Project Site Name: 
Project No.: 

~urface Soil 
ll Subsurface Soil 
0 Sediment 
a Other. 
0 QA Sample Type: 

NSWC CRANE, SWMU1() 
N7 448 CTO 0343 

Metals SWc846 6040 & Mercury·$W~'s46 7471A' · 
l. 
!:.' 

~·.-,· -~·-· .. ~ .· .. ~---; ,_,., . ···--·-···=-··.:· ,, ., ....... .,:-·. 

Sample ID No.: 
Sample Location: 16SB 5G 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

9"!!.S~I!!~li9~liE9if§§i1l"~-.~~=-~~~~~~-- MK~-iif:ti~li4&•1~1&~~~~--. 

N//t-

See Figure 3-2 

gif~.t~~;:!f~R!!~!t!.~~;;;,t~~~~~~~~~~l~t~'.~"~2'?"'~~~~~!{;~7:'~'~'.f~-"r~'K;'!!i;~t'~'.fl; Signature(s): 

MS/MSD Duplicate ID No.: ____.... &c-~:ac 



( It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
..:a-subsurface Soil 
0 Sediment 
0 Other: 
ff QA SampieType: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f_ of J_ 
. . 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample location: 

16SB '5bt/><-<bG 
16SB SG 

Sampled By: CcL/TG-
C.O.C. No.: 

Type of Sample: 
[XJ Low Concentration 
U · High Conceritration 

·,~:.· .... 

~~!mlfl~f!~g-m;m:&"f&_41f--=:~~~~~~~~~"1tiL\it1it--.tfl{'tiAW;~~'a'(l.lt"lR,_ .· 
Date: iB 12. Depth Color ' Descriptie)n (Sand, Sitt, Clay, Moisture, etc.) 
Time:· ff., 3 I ··· .. x ·'" · $1 IN LL-A-Y, 
Method: })1si>os-bk Tf-owd 2 - 6 .. Brov-1\J . . 

.,.M~o~n~it~o~r-~R~e~ad~i~hg~(p~p~m~)~:~=·'f~~===~===~~~~~·~·-·~·--~·---~··-~-·~·· .. ~·~·-'·""····~·-·-~~~~~..,··,;-:··-~··,;:i'.:·~:·~~~"'""'~""-·.··;;,,·"·.;;;-<,,,,.··;,;,·:""'•oc·..,•·:""·.·.f".:·., ... , 
-~,~~~~~--~-::~~-:::::~~~~~~~---=-:~~-~~-··:· 

MS/MSD 

~ 

···color<<· .. ~~riptibn '(S;u~d, Si!t, clay; Mof$lur~ •. etc.) 

NA NA 

' Ol:'l-Oz Jar·. · 

. -~-'. _;; -.. ~·· ': ; "· .. 

See Figure 3-2 

Signature(s): 



[ 1 l] Tetra Tech 1-JUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
;g:--subsurface Soil 
[] ·Sediment 
ff Other: 
0 QA Sample TyPe: 

.. .&..;. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of_._( 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

(1) 4ozJar 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

16S B s<;> cP6</JS · 
16SB $6 

[X] Low Concentration 
[] High Concentration 

-··'··.: 

'j 

f!!!~~L~-2!!§?!~!~!11~l:llft~i-~B&~~t~jif4f1!~3:~ M~;&~:h~Jac]l'dl~iZ;t¥.!\ltfBWlll!t~llil , .. 

t'f+ 

See Figure 3-2 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_/ of _f_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No_: 
Project No_: 

;.g-suitace Soil 
0 Subsurface Soil 
[} Sediment 
[] Other: 
0 QA Sample Type: 

N7 448 CTO 0343 Sample Location: 
Sample(j By: 
c_o_c_ No_: 

Type of Sample: 

16SB ST-

[X} Low Concentration 
0 High Concentration 

~~t-~~~,,ltfltt~---~~111&•.&•••-.:~~~~-~~,. ..... ' 
DatEi: 8 13 · ·. 0ePth<'. · ·col()r OescriptiOn (Sand, Silt, Clay, MoiSture,,etC.) 
Time: 14> l ¢ I . ·. l:-'~'-T 00...Se C.\aye:.., . ~.t> w/ So.oc. Bl<te:)::. · 
Method'. 'O ·~$co.bk \ - 2 ·' g~ MotfJecl Co lorej'. Of"'Jct"'tC:. ~.,,:t'}r.:• · ., 

&<-c...':f :.,.,···.· .... · .... ,, ..•..... ·.,, ·•·t···. ··/·,·:i·:;::):\r;~;;,:,;.~,;:.y·>:~;<:::<;;: 

..•... Time 

NA_. .. 

2~.!!1.F~11Q!!~;!;!Qi!§§~lif~1'1•t•~~~-~~~~~ ~t~R;~~~,..i~,tm:~•-­

Nf.4-

See Figure 3-2 

gK~@'~!!i~WJ£~§~~~~4;".'~'i·lf\ff.3'~'t&'J~~~i'.[~~7i&,'§·-:~,~'i~~~;;"~~~1f~i:.fi{{~'~~~~~;. Signature(s): 

MS/MSD Duplicate ID No_: 



[ IL) Tetra Tech t>IUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_i_ of_( _ 

Project Site Name: 
Project No.: 

0 Surface Soil 
. .:flc"Subsurface Soil 
. [] Sediment 
0. Other: 
[] QA Sample Type:. 

Method: lfts.f'o5'1~e. lfo1»<-\ 
Monitor Reading (ppm): 

... NA 

NA 

M~nifor ReadingS' · 

(R~elnppm):'. 
·{:!~,;, NA~:, :. '"~"'' 

·•.:,,·,•·.···:);·•' • -,"·o· ., ·:~' • 

·.NA.· 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

.. ·:;··. 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O:C. No.: 

Type o'f Sample: 

16SS 5-1 ~z.¢6 
16SB !:;::f-

[X] · Low Concentration 
0 High Conceritration 

S!~!f!:~!!2~JrtL.4B:9i!i§;-it!A~~::.~~~~~~~ MF~~~~~~~~li~~ 

~IA-

See Figure 3-2 

95£t~i!i~ID1~1i~~;~~~'i~~~~~~~~~~~~~~~~~~~~~i Signature(s): 

~L-~:JIL MS/MSD Duplicate ID No.: ------- ~~~~~~~-

\ 



[ IL] Tetra Tech tJUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Proj~ct No.: 

~urface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 

. 0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Page_I_ of _f_ 

Sample ID No.: 
Sample Location: 16SB .Sf> 
Sampled By: 
C.O.C.No.: 006/ 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

. . . . ..:..:~·:. ' ··. 

~1\~JL~~-!-1l~t~4C«41!!&81iat,~-L~.:-iflftR4&&fWili"Jl~W~-.a. 
Date: . B ( . Depth'> · Description (Sand, Silt, Clay, Moisture, etC..J 

.. f 
t~~·.· 

Date:'.' 

NA 

MethOd: . 
. ,NA 

·~:· . 

·"' :>.·~i ~:~:; .. :: ..... , ..... ,. 

See Figure 3-2 

91fi?~!r4mf~Pl!!!~t~~wt~~~~11~"4;~i~1~0~~~~12$(¥~"~{~~,{~i~~io~~i~~~~~ Signature{s): 

MS/MSD --- Duplicate~ 

...... 



[ I L) Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_\_ of _L 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

[] Surface Soil 
.:ij<-"Subslirface Soil 
0 Sediment 
[] Other: 
[] QA Sample Type: 

Date: -

Time: 

N7 ~48 CTO 0343 Sample Location: 16Ss se 
Sampled By: 
C.O.C.No.: - 00.6? 

.! (:) 0 6 'O 
Type of Sample:_ ' 

[X] Low Concentration 
[] High Concentration 

I 2~6 
(>~£__ StLTY ClAy J So~ S~t> d:-:_. --- -- _______________ ,, __ _ 

SQ.ou.>~ 
t"'orrt.£n_ B t .. e-k:-Cof.,.,-.,,J a~,.(C~ f!.,fJ-t:r;l ::cc.' 

- MOnitor Reading (ppm): Id G-:_fl-A'"f- · . ; <·;:;; ~ -·''.;~;-;:¥·-~'i':i;;;;~:;;L:;, 

~~§!!~lllt~.===:;:==~~~~~;;,~~'&L~2E~~~~ 
Date:·_~~:;:·.:·:._.::.· · ·.,_~·: _._Depth Color > Oes~rij>tion :{Sand; Sil~ Cl~y,;f,t~i~ftire; etb'.f-

NA -- __ NA 

Methdd:' 

NA 

!m."ilfl!~~~JE~lil~~la.~~'~ ~il~C'.~l&;~=~-:g::~ 
l:>u,pltc.ak $;,,,,.,._,pie Obia1>.>~J' H-c.r'<.._ 

See Figure 3-2 

MS/MSD 

~ 



( I L] Tetra Tech NUS, Inc SOIL& SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Sur:face Soil 
;&-Subsurface Soil 
[] Sediment 
0 Other: 
[] QA Sample Type: 

NA 

Method: 

.NA.· 

NSWCCRANE, SWl\/fU16 
N7448CTO 0343 

Page_#_ of _I_ 

!?ample ID No.: 
Sample Location: 16SB S-e 
Sampled By: 
C.O~C.No.: 0067 

Type ofSarnple: 
[X] Low Concentration 
O · High Concentration 

. l'il!mEiB_~B~~l'.lt~-Alflk~~ ... ~a,~p~~·~,._.ti&a:-.R~~~ 
N/A-

MS/MSO 

-----
Duplicate IO No.: 

·~ 

See Figure 3-2 

Signature(s): . 

~C,f:tiL 



[ I L) Tetra Toch l\IUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _f _ 

·Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No_: 

.. J 

~urface Soil 
[] Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

N7448CTO 0343 Sample Location: 16SB 5£\ 
Sampled By: 
C.O.C.No.: 0¢61. 

Type of Sample: 
[X} Low Concentration 
[] High Concentration 

lm§§fit_J&.~,g_~J§~~~-1t~t~1-Sllltli~~ .l!l!a~~--~-11'&:,•&~W,-­
f...>//t-

MS/MSO 
,..----

Duplicate ID No.: 

See Figure 3-2 



( I L) Tetra Tech l'IUS, Inc. SOIL & SEDlMENT SAMPLE LOG SHEET 

Page_r ot_{ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16S "3. 5"l <t> Z ¢>6 
Project No.: 

. O Surface Soil_ 
~ubsurface Soil 
0 Sediment 
O Other: 
0 QA Sample Type: 

L.NA 
Meth~; .... · .... . , 

}<NA .. 

. ;;.;;;:,_ . 

N7448 CTO 0343 Sample Location: 16SB 5'1 
Samplec:J By: 
C.O.C. No~: OObl 

Type of Sample: 
[X] Low Concentration 
[J High Concentration 

~§§f!K.4U.<m_1fLf:l~1t~4~~~~~~---~~M~~~~~~~~~·-· 

N//r 

See Figure 3-2 

gltft'Ei!'.Mf?11.~§.!~i~~;;~~~"¥l.if~~'~X"'3it~;f''f~~:~~#i'.N,K@Kt~tJ;".f.;''c~.';f~{''&;#'ijRti'l!1;~~~; Signature( s)~ 

MS/MSD Duplicate ID No.: 

~--------.:.. 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
~ubsurface Soil 
0 Sediment. 
[]Other: 
U QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

~, ;- . 

Page_f_otL 

Sample ID No.: 
Sample Location: 
Sampled By: (!_C_L / .J6-
C.0.C. No.: OD~7 

Type of Sample: 
· {X] Low Concentration 
0 High Concentration 

glt.:."r olJ/Tr .. c~ ~ rt- S.oMe-.. 

~-nJS. 

~E!LY~Wll§!L~~i~§E~,~~~1&t=C~--... ma~~~~«--~~~~~ 

N/ft 

MS/MSD ---- Duplicate ID No.: 

See Figure 3-2 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l ot _I_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Projed No.: 

;H::Surface Soil 
[] Subsurface Soil 
0 Sediment 
a· Other: 
[] QA Sample Type: 

N7448 CTO 0343 Sample Location: 
Sampled By: 
c.o_c_ No.: 

Type of S9mple: 

16SB bqS 

00~ --z... 

[X] Low Concentration 
[j High Concentration 

··. ::· 
.·. ,.:.·.: ,,.·.·.•. 

~~~•tl!§Lt~~••i•~~~~~•-ttatf-&111t••~"•1i11111:~d!m\~B'kif£Lt~lli••~~ .·· 
Date: _ 8 1 •. 'd>l./ Depth ·color Description (Sand, Silt, Clay, Moisture, efo.).: .. 

TilJle: f 6 q, 5 
l -2 I 

~ ll\I 'L (;,.tt. y 
,.......crr-'n-c.J 

,<!:1,..,...a,:.-.c B!~ 
.. . . . .:.-~·:·, --._·.-:.- . , .. 

· ... ,_ .... , .,,., ..... ,: .. ; 

£!~§~.!!~J!ftt~.Ni;t~1:•A~'-'llt~,&wet• MBS~-;t;~~'tl~~~,~~-,. 

N/~ 

See Figure 3-2 

Signature(s): 

MS/MSD Duplicate ID No.: .-----



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 -Surface Soil 
~Subsurface :soil 
0 Sediment 
a Other: -
U QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Qepth"-

2-6 1 

. '·- . -·.:;-:. .:. ~;', ·.' 

Page_l of _I_ 

Sample ID No.: 16S'B 6¢ '/>24'6 
Sample Location: 
Sairipfed By: 

16SB G<t> 

C.O.C.No.: 

Type of Sample: 
[X} Low Concentration 
0 High Concentration 

-~g§:L!D!!!!!!ilfkf!g]~~ga·,K~tC{8t£~~~~~--. ~~,..1fli{;~~~~ -• 
N flt-

MS/MSD 

------
Duplicate ID No.: 

See Figure 3-2 

\ 



[ IL) Tetra Tech NUS, Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_( otl_ 

Project Site Name: NSWCCRANE, SWMU16 Sample ID No.: 
Project No.: N7 448 CTO 0343 Sample Location: 16SB bcP 

0 ·Surface Soil 
~ubsurface Soil 
ff Sediment· 
a Otl)er: 
[] OASample Type: 

Time::· 

Methdd: · ()1~0S.C. ):>)e. T~u.d 
· fyloriit9r Heading (ppm): 

6 ( 
-~ 

Sampled By: 
C.O.C: No.: 0062.. 

Type of Sample: 
[X] Low Concentration 
D High Concentration 

.·. o,-.,. ... ,.._ Brc.olw 
'(V<<>n-,•§ .. 
G-.n..~· · .. ·. 

J!f~~Ytj:fi~\fr,•(3)·En~ra .. ~amPt~rs:iLii:ilil~;·; .. 
'r-\/~ir~:En&if~'srunprkr'S :· • , .·. 

,_ .. ,,,, (1)4ozJar .· 

. W.~&q~~1!1£§1~~-4~·~~~''-&• M~-~~Yt~~-~}fB~fl!f-~1 :. 
'NfPr 

See Figure 3-2 

1Elf£t~J!!~~.!!~§@zii~t1~¥F.z11.:·'':''E~~:"':7~7;~;.;;\~~,1[~~~t'~~tl¥~i1&~0%~~~'.~ Signature{ s ): 

MS/MSD Duplicate ID No.: 
,;_.----



[ j L) Tetra lech NUS; Inc. 

Project Site Name: 
Project No.: 

~urface Soil 
ff Subsurface Soil 
ff Sediment 
[] Other: 
0 QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l .of _I_ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 16S5 6 { <f>' </>2.. 
Sample Location: 16SB GI 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
(] High. Concentration 

~~J.~~~~~J;C.,_~~~~-&'t:•-..&~l!-&,"Y.:tm-lliillt•,.~~ ·••· 
. Date: e I I 4' 'J . Depth . Color . . Description (Sand, Sjlt, Clay, Moisture; ~tc:,.) 

lime:. IS 3 r CJ-A'f' 
l-2' ~· . Melhcid: D,spoSq bk 

Monitrir Re~<:Jing (ppm): 

. JL~§B~l!Q!!c1i!!I~1![§§1C~~~~~~li11! M:ag~iif&\i~~;J&t~itltfkllfat~~~~~-. 
N/A,.. 

See Figure 3-2 

~K~@';!!~!I§f!§_~~~1;~~'£¥Ji.~111z~~1!'Y''~'~~ft~~~~~Jt~~J£°''f'.Jii:~~£7&1iY;'t".:~; Signature(s): 

MS/MSD Duplicate 10 No.: 
,,...-----· ~----~~~-



[IL) Telra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 ·Surface Soil 
i1::"Subsurtace Soil 
0 Sediment 
a· Other: 
0 QA Sample Type: 

NSWCCRANE, SWMU16 
N7 448 CTO 0343 

·~ .. '· -

Sample ID No.: · 
Sainple Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

Page_1 ot _1_ .. 

16SB 6 f . 

[X] Low Concentration 
D High Concentration 

fl!tmtmt~ltt;~~a1111:t&~~~4!~\~~-~..J&i~~-,,-.111~~••,~"WE 
Date: e rf <i 'lfc . < Depth' / . Color' '0escriptldn (Sand, Silt, Cl':)y, Moisture;~te.) 
Time: lS'~-5 

2-6:/ 
Method: 

- .;.. . . ._:,::..,;,·.: .... ;._ J - - •.-.-:)': \~. -~ 

. •.Description. (Sand, Silt.'. Cla}t'; Moim.lire; etc.). 

NA 

f!1!§§!!~!~-B~~I[~Ji!!:::-1:::.:r;=~-;:::,~:::::,=:;:::;;::=;,,".;~~E;t;;::::1 ~&'B<«&WnRit~~~~~ 

NIA-

See Figure 3-2 

~~~~~~~§ij~~~tlil~2'2§J[Bt~§E~~~~~~~~~~~~~~~J~s~ig~n~a~tu~r~e(J.s~)~:..-=~~~~~~~~~~~~"""1 
MS/MSD -- Duplicate 10 No.: 

dLc.~~ 



[ 11:.:) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

_ 0 -Surface Soil 
~ubsurlace Soil 
a _sediment 

_ O' Other: 
0 OA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_( of _l_ 

NSWC C~ANE, SWMU16 
N7 448 CJO 0343 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

16S B (;I </>6¢> 7-
16SB 6 f 

OC6'Z-

[X] Low Concentration 
--0 High Concentration 

g~-~~m4!~1~"1t--~:tlft.~~~~~...._~~~~--.&;.~~Y:~tilllW.f!ltC&~ --
- Date: - -- - ; ·ct· - Depth ' - ·color. -- DescriptiOn (Sand, Silt; Clay, Moisture; etc.) 

NA 

NA 

Monitor Readings -

<t=fa~g~-ln'!Ji)rr;y:··-: 
NA 

NA 

r!!f§:i£!!W,4'.iEtH§t!i!tqfl?___,_!fA~~=«!E~~~~~~ If~~~~~~~-~~ 

N //t--• 

See Figure 3-2 

Sigilature(s): 

Duplicate ID~N_o:_·_:_= __________ _ ~C-~ 

·1 



( IL] Telra TeCh NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of _f_ 

Project Site Name: 
Project No.: 

· ~urfa~e Soil 
0 Subsurface Soil 
0 Sediment 
ff Other: 
0 QA Sample.Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 1GSB62 
Sampled By: CC.l- /:JG,-
C.O.C.No.: 0061 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Time: 4>~ 12.. oru.NoE. S.AoM>)' L.l.AY.,, So~r. 
Methw: t>lsf>o$.\>te. T~,1 I - Z 1 ~~~· 
Monitor Reading (ppm): . ~Y,;,, . , ,,, . , , ,, , 

Metals SW-846 6020 & MerCufySW-846 7471A ·•··· .. · .. • 

. . ' ~· ._,~ . •" ... : ··.· ., ...... · .... 

g~~fill~112~t~J'.§§:~~'~Ba-=aa~~~~f M~R'.«rt~a~~-.5-a;~~~ 

N//\ 

See figure 3·2 

~!re_!~rrl~li!!~r~~l~~~~~~~@KZ~I@f$~,~~~w1~71'''t'.W~:'if{'-{&";,'.~~'i~Ji,~;,;~ 

MS/MSD Duplicate ID No.: 

.------
Signatur~s): . . · 

~ c. . ;t:::uz:_ 

'''..; 



[ It] Tetra Tech NUS, Inc. . SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _I _ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

[] Surfaee Soil 
~Subsurface Soil 
[] Sediment 

· [] Other: 
0 QA Sample Type: 

NA 

NA 

, ...... , ...... . 

N7 448 CTO 0343 

C>r4~ Qr.,.._ 
l""O!neA 
&r ... y ... 

. ·: .·. ; .·.-' ; ~ 

Sample Location: 16SB ~ L. 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Conqmtration 

!!111.§§ID!~!!Q~~li!!~!~!S:~~~~~~~...-M:~~~~~~~~ 

~1.+ 

See Figure ·3-2 

21~£J~1:t!f~p.Jl~§!~~;~~~~'tf~~S~~fe:f~~~~~~'t!~ff:ti~;;.r~1~~~~~1 Signature(s): 

MS/MSO Duplicate ID No.: 

~ 



[IL] TehaTechNUS,lnc_ 

Project Site Name: 
Project No.: 

[] Surface Soil 
'8<'$ubsurface Soil 
[] Sediment 
OOther: 
[] QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of _I_ 

NSW9 CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID. No.: 
Sample Location: 16SB 6'2 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
[] Hi?h Concentration 

fi!~£~~E---if~11f:.~~~t]JR~~~~~~~~-4'lfift1~"'',,,..,_Z,,-=-
. Date:'. 'S/t . · ¢>.. .· . Depth . Color Description (Sand, sil~ Clay, Moisture; et<;~).••· .• 
Time:.. . <12-3. /' _ -r . .. / }').\,..l._ °"'~"'~ . s, H-t CtAY ~$11-l-s+o~ ·..y.t. 
Method: OtSPoS..blQ. lf'otJc.I b ..,- Brow.., $o .... c_ ~ ~ol~~ R.o<-..~S~ . 
Mdni(i;>r Readihg (ppm): . • 6 · . ··· 

· !!·• (1)40zJar '· 

._,,.,_ t: (1) 4ozJar 

•.•',.-'··-- "•''°'••'•M•"." 

.,_.:, .. 

9!i~~E!!-==Of!~J&Lft~~~~~~~~ ~~~-8!~'6:~¥if"''t2l'-_~~ 

N/~ 

See Figure 3-2 

'HJ:£f~j!;t~Ji1l!§!i!~~~~t'fA.C:fZfi'~1~~~§.'~~~l{§'f~~~={fil'.'.~'¥b~~~~!ti#~t~~~~ Signature(s): 

MS/~ Ouplic~ d?C-~ 



[ IL} Tetra Techl'IUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l ot _l_ 

Project Site Name: NSWC CRANE, SWMU16 Sample lD No.: 16SS~~3<I>1¢2. 
Project No.: N7 448 CTO 0343 Sample Location: 16SB g _3 

.:rr-surtace Soil 
0 Subsurface Soil 
[] Sediment 
0 Other: 
[] QA Sample Type: 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[XJ Low Concentratfon 
U. High Concentration 

~~D!4J•lWk'9!~--.rlS~~-.itk~l!l~~"W&~~~'m~~~~~··· 
Date: ·t!//fi l<t>l/. . Depth Color 0escription (Sand; Silt, Clay, Moi~ture,etc;) 

l,)atfi:f' Tim& 
.. :;.·· ,· 

NA NA NA 

' NA 

Metal$ sW-846 6020 & Mercury SW-846 7471A 

.-:.· ... · .. 

Color:, 

NA 

· /:'!1f.:~;:>cdnt:iiifeif Fli!'<i~i,.~lrierit#.: ::. :: ; · 
+.0 ':'•:.::~',;1;r(a)F;ijCOre.s<ifiiPieiS/.'::/'L.•· 

, ~Encore silnip1eiS 

'· (1) :4oz Jar 

(1) 4ozJar 

NA 

R.~§:m.Y.~"!!~li!?.J:~~~~-==;;~~-=:;;:~as;~=;,~;; tl.8§5B41L ..... ~~~~ 
N/A-

See Figure 3-2 

!ill&~1f5~emis~!?.@~[:':,"L~~~I1ft~iWK~;~~ir'¥i1¥~~'f~~~~~i~':~~lf1~~J'T~~I ·Signature(s): 

d£c.~.71C_ MSIMSO ,,..---- Ouplic~ 



[ 11::) TetraTech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of __L 

Project Site Name: 
Project No.: 

0 Surface Soil 
~Libsurface Soil 
0 Sediment 
D Other: 
0 QA SampleType: 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Saf!1ple ID No.: 
Sample Location: 
Sampled By: 
C.O.C~ No.: 

Type of Sample: 

16s B<:;~¢2-~6 
16SB 6 .$ 

[X] Low Concentration 
0 High Concentration 

m!IJil,!~S!ilt~!~l~1tlaY~~----~~~~i:~~~~l~I~&...,,,~'1:fk~ .·. 
Date:. e ·rl . G ··Depth ·color'·· Oesciiptfon (Sand, Silt; Clay, Moisture, etc.) 

2-6 I 

. ._. 
Date:f 

NA NA NA 

Method: 

NA 

Mei<l;$ SW-846 0020 & Merc~ry SW-846 7471.A .·· ·· 

' .,,,... 

gJL§]!!~ltllll§flffil!~g_~~~~~ ~-.a~~~~II1~11~8 .. -wa& · 
N/ft-

See Figure 3-2 

§iif.!~J@'J~l?.li~m~J;[l]Jii~l~~1¥~~~~".:'f,t~t~~1..~~~~:f,~?!}J,W,t~i~~fi'.4 Signature(s): 

MS/MSD Duplicate ID No.: 
-------~~~~~~~-



[ I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: . 

[l Surface Soil .. · . 
.f(Subsurface Soil 
[] Sediment 
[] Ot.her: 
[] QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I ot_(_ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

16S B63.¢6ct>8 
16SB 6.-S 

[XJ Low Concentration 
[} High Concentration 

(1) 4oz: Jar·· · 

&~!!-~~~~~.!%1§,~~~-t~~----U:,~'ik,M:~~~~~~~~ 

N//l--

MS/MSD 

,----
Duplicate ID No:_·=---------

See Figure 3-2 



[ j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of _J__ 

Project Site Narne: 
Proje9t No.: 

~urface Soil 
a Subsurface Soil 
0 Sediment 
a Other: 
0 QA Sample Type: -

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID F:Jo.: 
Sample Location: 
Samplecj By: 
_ c.o.c_ No_: 

Type of Sample: 

16SB Gt.t 

[XJ Low Concentration 
0 High Concentration 

~~~~lt4.174tik,,11fll.a~&~tlilf&'ls~ltfill&i1lB!tl:RRVl•S'11'I~~ff&ltt•~-1111!1l 
Date: a 11 f i..J --- Depth Cofor Description (Sand, Silt, Clay, Moistur~~ eti::;) : -- -
Time: · l'-f"l--3 - gae+y ~_o vJ/ ~°""c.. c..:.:A;l-
MethOd: O,~~k. Tfbw£\ - l -2. f ~~.id~~ - - . 

Date::~:-:~ :: >' 

\.NA 

MethQd: 

:; :_NA 
:.· . 

-: -··· '<-·Tim~'­

NA 

Monifor·Readings __ _ 

(Ran¥;--~~~~~)(. -

Perce/!i_t Mpisture - · 

- ' Depfht: ' -

NA 

Metals SW-846 6020& MercurfSW-846 7471A 

·. ,, :~··~-: .. 

· ... 

~IA-

c~lor';< 

.NA ___ -

_ (1) 4-0zJarc'. 

§ij§!~f![~pj!,l~]!?J~~1tf:{~~~~~~~~~-~:;,>;(i{}{~.:;~'''1:;\tf'·¥c~;-:?~Ng;t~'.f:i.t~~~l.S- Signature(s): 

MS/MSD _ DupliCate ID No.: 

·.·.•.·· .· 

See F,igure 3-2 

.. : .. 

:-·:_:: 



[ j L) Tetra Tech NUS. Inc. 

Project Site Name: 
Project No.: 

[] ·Surface Soil .. 
~ubsurface. Soil 
U Sediment · 
[] Other: 
[] QA Sample Type: 

N/ft-

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of _J_ 

NSWC CRANE, SWMU16 
N7 448 CTO 03'43 

Sample ID No.: 
Sample Location: 
sa:mplec:f By: 
C.O.C.No.: 

Type of Sample: 

16SB6'i¢L¢6 
16SB 6 '-t 

[X] Low Concentration 
[] High. Concentration 

See Figure 3-2 

Signature(s): 

MSIMSD Duplicate ID No.: 

~ 

: .. : .'. ... - . 

·:· . ."·. 



. ( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No:: ·· 

~Surface Soil 
If Subsurface Soil 
U Sediment 
[]Other: · 
ff OA Sample Type: 

NSyYC CRANE, SWMU16 
N7 448 CTO 0343 

SamplelD No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_I of _I_ 

16SS 65 d f¢L. 
16SB 65 

C)()bO 

[X] Low Concentration 
0 High Concentration 

·· §L~~s~it--i1•1~~~-«~••--t:~•~~1'1f.&tt.fitt•a•~• 
Date: ', f!!>'/if '(l"L-f' · ..... Depth . 'Color Description (Sand, Silt, Clay, MoiSture; etc.) 

nme:~ ta'fe · · er-... .;;.9~ · c.1ei-,&"Y SA-N.t) • 

Method: t~f'O~abl(. T~ l .;.::. :Z./ Broe»~ 
· Monitqr Reading: (PP!TI ): ¢. -. , '·· · ·.· • ./ . •• · · 
mM~J!Bm!§![j!~=~~~~~~~:c:::..=!~::.:~~~~~~~~ 

·. ~,_ ~-

,;:-

ckscription •(sand, ~ilt, Cray~ Moisture, et~.) 

See Figure 3-2 



' ...... · ~ ... 

~-:.· .. : .. 

[ j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 ·Surface Soil 
~ubsurface Soil 
(] Sediment 
[] Other: 
0 QA $ample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ot l_ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
c.o_c_ No.: 

Type of Sample: 

16S B6lf cbG<t>8 
16SB G'-1 

pq Low Concentration 
0 High Concentration 

~&P.'fi.~"l!~!J!t'&B~:lt,BBtBD.lt~ ... ~~----~lll!B:.,..~~--t,,~'i.&-~-~~~ 
Date:·· 'tf ri ~'-f ·Depth Color · Deseription (Sand; Silt, Clay, Moisture; etc.) 

Time: tQ4 ( o..-it"->')~ !(;AtJL> v/ c..-""~e:~ SA~O 
Method: Dt~f'oS<t.f.k P"owd ' 6. -8 1 

e:rowN' ,.,...,~t;,;. ' '' 
· Monitorf~eading (ppm): _ _ ,, 

, _,_ · Time_ . · Depth . · · c.o.1or-0i,<: ~. ~scriptlbn (Sand, siit, cl3y/Mois~ure, et~-) 
1-~~~'-f-~~~-"--~~+-----'"...-...'-"~------+----'-~-'-~'-'-~---'"-,-~~~~~~·""-'-~-'--~~ 

NA NA NA NA NA 
MethQd: . 

NA 

Pe~~Ot.MoiStUre - ·.-.· _;~· ... · 
Metafo SW-846 6020 & Mercury SW-846 7471A 

-.-·.·:·'.:. . 

. ti?-M~fil!~llf2lr~B!~K.411P~~~~1~~'~~~~~~~~~ .-·-········-.·­
~ /14-

MS/MSD 

------
Duplicate ID No.: 

See Figure 3-2 

Signature(s): 



( I L) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _I_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SS 6S d 1¢L 
16SB 6S Project No.: N7 448 CTO 0343 Sample Location: 

~Surface Soil 
U Subsurface Soil 
[] Sediment 
U Other: 
0 QA Sample Type: 

Date:··-· 

NA 

Method: 

NA 

Monitor Readings. 

(Range in ppm): 

NA 

Time 

NA 

Analysis 

Volatiles SW-846 82608 

Volatiles SW-846 80158 

Percent Moisture 

Depth 

'-2./ 

l>Elpth 

NA 

Metals SW-846 6020 & Mercury SW-846 7471A 

Sampled By: 
C.O.C. No.: 0060 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

Color Description (Sand, Silt, Clay, Moisture, etc,J 

NA NA 

Contairier Requirements Collected Other 

(3i Encore Samplers 

'2...(it). Enc.ore Samplers 

(1) 4ozJar 

(1) 4oz Jar 

See Figure 3-2 

.;;.;:;..-.;ifc..-.;J;.;..~-;;;;.if..-.;/ffi;;;;';;.;;l>""'Ji;;;;.§a..-.;···· b;;;;;J;.;.~:..-.;<;:;.;...~···;.;.. ·..-.;.;......,;._--......-.;...~..-.;;.;.;..-.;.._·..-.;·...-.;...--..--..--...;..-.....;..;.;.;.;;;.;.;...-.;;.;.~ Signature( s): 

MS/MSD Duplicate ID No.: .--.------- ~~~~~~~-



[ IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of_I 

Project Site Name: NSWC CRANE, SWMU16 Sarnple ID No.: 16S B6S</>2-<P6 
16SB 65 Project No.: N7 448 CTO 0343 Sample Location: 

Sampled By: 
[] -Surface Soil 
~ubsurface Soil 
ll Sediment 

C.O.C.No.: 0060 

[] Other: 
[] QA Sample Type: 

Type of Sample: 
[X] Low C-oncentration 
[] High Concentration 

-- .... 

~D!ll!~ltfm§L~~nt«&-.li.1a:---.:,~--c:~~~~~~~~!-W.~~~ ·.---_-
oate: 0 .-- r -- (t; Depth Color 0%cription (sand, Silt, Clay, Moisture; etC.) ' --

Timei _ (3 Sf; - .. ~.._,,~ 'Sri........ c;;,'4.,.,.,(.y _CLAy, 
Methbd: 'DtSfb$qi!>lc__ lr-o"WL- L - b / ~~ 
Monitor Reading (ppm): • " 

"'''•¥•'"'"'•·-----'-•'•:-.:-,·--- - '''.~ 0r·u(8):Enl$re Sainplers ·-

- -- - (l) 4<>zJar 

.. : :_, - (1) 4oz Jar 

,. -· ~-;: ' . -· ,~ .... -: .. , .... : 

. ····.:.-· 

g!J~ey!{;'{~![§_-f!~i~ill~--'!::=~~"5!=~;,~;,=~---== !'~~-,:~~-{{~~~--= 

~ff';-

MS/MSD 

,.----------
Duplicate ID No.: 

See Rgure 3-2 



[ j L] Tetra Tech f',IUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

P~oject Site Name: 
Project No_: 

0 ·Surface Soil 
::ec-subsurface Soil 
0 Sediment 
ff Other: 
0 QA S~mple Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth. 

. .. . I 
G--8 · 

Color 

o.-~ .. ,e.:, -
· 8r0W~r--·· 

·· . . ·_·.·-.: .. : 

Sample ID No_: 
Sample Location: 
Sample(j By: 
c_o_c_ No_: 

Type of Sample: 

-Page_l_- of _l_ 

t6S (3 b ~ </:>~<!>$ 
16SBG5 

[X] Low Concentration' 
0 High Concentration 

12:~~1Dl~fi!:J!t~~~~~~~~~gg~~~S~l~&~~~­

N//t-

See Figure 3-2 

~if&!§:!f~L~Rr:~~T~'\1~~~ff~~~~;~~f\:;f~'-~~~'f\f~1~'i~~~f~~~sf¥% Signature(s): 

M~ Duplicate ID No.: ~ L-4-'J:fl:.=_ 



( IL) Tetra Tech NUS, Ille. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_(_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16S$ 66 </> ( </>2 
Project No.: 

~urface Soil 
. D Subsurface Soil 
0 Sediment 
0 Other: 
D QA Sample Type: 

N7 448 CTO 0343 Sample Location: 
Sampled By: · 
C.0.C. No.: 

Type of Sample: 

16SB 66 
CLL/V.G-
0063 

[X} Low Concentration 
[] · High Concentration 

. ~"lID~Jl~~WIJllll?A!in!ta.,~~""'1-l•li~~!:~I&~~fi!\~~-!!SBifS~~~. 
Oat~:' .ti_./(}) Depth Color·· Descriptipn (Sand, Slit, Clay, Moisture, etc.) : . 
Time: <:/> St$ Orcot->9""L C...LA'f r 

D ' ' -t-; r ~2-.' Bro.UN . Method: 1~po$cfb c. \ttwcJ Mol"'Tl~ 

MonitorReadihg(pprri): • b ! ~ · · ......... · .,,,., ........... '' 

{1) 4oz Jae•• 

· . (1) 4oz Jar.: · 

~fil!~~!lf.?~4if!ill!.,$-a&-.~~.:&:~W-~W~-\-~ Mg~=:~~'t?~!!~~~~~ 
. N//t-

See Figure 3-2 

.~·~gl!_!~-~t,t!e:;f&.!!.~1!W~-~jfl~.Jg\9'3:f·~·.~~.le§l'ji;'"c#:/';i'i:~;i4~G~£-Ej'•f-:t·:~-:['f~;fil%:~4.,._~Fit:;;{c~Bi'.-;1Tj"f~··~~t<..iiit2l~~~::Ll~~l~~!1:i3!4 Signature(s ): 

MS/MSD Duplicate ID No.: -----



[ IL] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 -Surface Soil 
;HCSubsurface Soil 
ll Sediment 
a Other: 
ll QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l ot _I_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

. Sample ID No.: 
Sample Location: 1688 6.6 
Sampled By: CC..L. /~6-
C.O.C.No.: 

Type of Sample~ 
--. [X] Low Concentration 

0. High Co(lcenfration 

~~~S:ll@~Biltl~T~i'S~~~~~~~~~~~~~~~ 
Date:'. $ f'i. i:/> DeptJ:i . <). ·. Color Description (Sand, Silt, Clay, Moistu're; etc.) : 

. oate:r-··-.':·'<­

. NA NA 

Method: 

'· NA 

!f@"!s~ll~'€Al~t~-=-~~~~~~~~~~~~~~ 

N/A--

MS/MSD ---- Duplicate ID No.: 

See Figure 3-2 

Signature(s): 



[ IL) Tetra Tech NUS, Inc 

Project Site Name: 
Project No.: 

. · 0 ·Surface Soil 
';f}<Subsurface Soil 
U Sediment 
0 Other: . 
U QA sa:rnple Type: 

. . 

SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sample<:! By: 
C.O.C. No.:· 

Type of Sample: 

Page_I of_L 

16S 866 ¢6</>e 
16SB 66 

{X] Low Concentration 
0 High Concentration 

m~~~•t••t~tll•~~"I•~"J•~1a:lliiiU:~~-:a-.atlfl:W.:t{tl:-A'{~1a.--.. 
Date: . 0 1'2-:f ...,, ·· · Depth Color ~criptic>n (Sa!l<f; Silt, Clay, Moisture, etc.) 

t)me: e i.'f} CC-"'l.J9~ StL T wf So~ C.OM("Qc+cP{ 

.· ty1eUipd:.1)c~ c.So .. te Tu~t 6- 81 Growrl ~NO 1-~..,SR.-$, . 
. MonjtC>rHeading (ppm): . '"···· .·.. . .•. .. \ .. ~ ... ;;;,:,""'"'•· ..• .,.. .. .; .. ,. 

~ll!.•&::~~-!5";=~~~~~~~;:::E_=1~~~:~~~~~~~-
·<·. 

D~te,i~lf_.·_.f}''.:?·.f·';t1•11--i-·_T_im_· e_.·'~·~'"··-t. ·-' -------~,----t----c_o~i-~_r_·•_·~_. _ _,_ ___ :o_~_s_c_ri_p_ti~~-n_(-'-S_a_n_d_;_,s~)1_~_.c_1~a~·~ .... M ___ o_i~ ... ·i_ti_re"'",_·e"'"tc_:_,_)~~ 
. ....._ .... 

.. ~~ . - .. 

Q!J-:§~~]!~!~1~~~~~~·&,.~~ !!&~~"11!1.~-~~~-­

N/-it-

See Figl!~e 3-2 

Signature(s): 

MS/MSD Duplicate ID No.: 
;.----

··:+,· 



... : ... , ...•. ·. 

( It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

;s::surtace Soil 
0 Subsurface Soil 
D Sediment 
a other: 
[] QA San1Ple Type: 

-NA·.·. 

Methq<J: ... 

NA 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_( of _I_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

. .. '-~. ·: 

Sample ID No.: 
Sample Location: 16SB br 
Sample<:} By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

~~ATJB"~~m¥_~~1:.::"':'"".=:~~~~=:::::~~;:.::,~:=~rt:"1.!l~~~~~~~~~ 

·rv Jtt-

See Figure 3-2 

'· 



( IL] Tetra Tech t-IUS, lnc. 

Project Site Name: 
Project No.: 

U -Surface Soil 
;R-Subsurface Soil 
[] Sediment 
0 Other: ' 
O QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of_\_ 

NSWC CRANE, SWM_U16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sample<:IBy: 
C.O.C. No.: 

Type of Sample: 

t6S.B bT-<:/>'2._.pb 
16SB 6~ 

00~3 

[X] Low Concentration 
[] High Concentration 

.. ,,,,;. 

:m~~~~S~lS1Jfillta~~lll!ll.tlVJ1~4it.\U:Ctt~~~~~¥Jt~'tla:'_,. 
Date:' e •:21(/Ji.-/ Depth Color Description (Sand, Slit, Clay, Moisttir~ietc;) 

.. ;::,· 

~&~__£~~~~~~~-M&~~~~~&~f&-~~==:;"'. ·_,. __ , __ ". 
MS /fV'.!; p (AUeck!_J H<-..re.. , 

See Figure 3-2 

£i!~@!ft.:::·.:.-.:~··,·1.§fi;~~%~~~~'i'~~~~~~~~~?~i~i~J;_~'~~'.0~1~~~~ Signature{s): 

~£(.~.I!L_ 



( 11:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of_. _I 

Project Site Name: 
Project No.: 

(] ·Surf ace Soil 
~ubsurface Soil 
0 Sediment 
n Other: . 
[] OA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

-.~·.······:· ·. . , ... , .. ;;:.-. ~,·.: - . 

Sample ID No.: 
Sample Location: 
Sample<:f By: 
C.O.C. No.: 

Type of Sample: 

t 6S B 6 =!-- ¢6 <f>"l 
16SB G.:/-

[X] . Low Concentration 
[] High Concentration 

•~:§~~·~~~~fil!~~~~~,~~4~•~m•-.;~~~~-.,~~~~~­

f"l/Pr 

See Figure 3-2 

· f?lt'§re,;!!f~1!Ii~§§~11;:~r~~~~1fi~~£7Tftifiif:P:D5~~;;:~'I::n"·~'.~. ~~J1it'f@0~1#§;~.tf; Signature( s ): 

MS/MSO Duplicate ID No.: 

.------- ~------~~-



[ I L J Tetra Tech NUS, Inc_ SOIL & SEDiMENT SAMPLE LOG SHEET 

Page_l of _l_ 

Project Site Name: 
Project No.: 

~urface Soil 
U Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample 10 No.: 
Sample Location: 16SB 6e 
Sampled By: 
C.0.C.No.: 0063. 

Type of Sample: 
[X] Low Concentration 
a. High Concentration· 

~!i!1.~gg§Iq111m:m~i:«n~w.&41a,ll"11.trm:~~~i~~~::::~~~~gia~••'\&9D 
Oate;: ~ft~ "' Depth eoroi' DescriptlOn (Sand, Silt, Clay,. Moisture; etc:}i 
Time: d e42 

bate:' ,,, ··•·Time. 
. ,f, · .. · .,,.~. ,,. ·'· 

·.\ NA NA ,. 
Meth&!: 

.:;:···.'·.····· 

NA 

\\tf{~~~;~'{{.<i~~~~~~f'.0~'-~f\har: 
.v~li~·~w~ffit6;;~6Qs 
vOiaute~ swciJ4&.601'58 :->: ' 

J-2_ I 

NA 

_.: .·· 

.. -· ::; ~ ·. . . 

MS/MSD Duplicate ID No.: 

~ 

See Figure 3-2 



.. ·-.=:.· ~ . -

( I L) Tetra Tec,h l\IUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
-%""$ubs.urface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Date: 0/f z./¢'-f 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _I_ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Sample l:bcation: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

16S B. 6S c/>2..~6 
16SB Ge 

e>0'?32 

[X} Low Concentration 
[] High Concentration 

.Metals SW"846 6020 & Mercury SW-846 7471A 

. :,~ ... ·. . :·.:· -::. ·~1... ..... . . ....... ,_ .. :. ,_ ... 

s§.§:i2!Im~~1!¥~~~===~===~~:::::-=:===========-= .~~~~-G~'Wf~~~ ·' 
Dupl,CQ.f.e S.,.,..pl1e Colf~cf-ecf fk-N_ 

See Figure 3-2 

.... _.,., ... 



[ I t] T elra T ei:h NUS, Inc. 

Project Site Name: 
Project No.: 

[] ·Surface Soil 
~ubsurface Soil 
O·Sediment 
·a Other: 
0 QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_I_ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB 6e. 
Sampled By: CC..L /:Y-G-
C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

Date:(:\L:;/. -, y;Tiflie:; . •', . <~pthi ""· 

·;.NA NA NA 

...... 

NA 
· Monii&- Readings , 

~~~~~i:~~~i~'~::~. ~~22-p~2_.:_.:_~.:_.:_.f_:_.i.:_.:_~_2~¥.::±::2B:::±G~~~==~~ 

. : .·~. 

' .. , ... ,,.,;>_:-

~~~~·!f~-ml!!i~~~~-==~~~~··~ t!~~:::::::~-==:!:;_:::;:~:;::~=~= ~;;:; ,,; .. , 
tJiA-

See Figure 3-2 

Signature(s): 

MS/MSD 

-------
Oupli~-



[ j t) Tetra Tech f'IUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_t_· of _I _ 

Project Site Name: 
Project No.: 

t(Surtace Soil 
0 Subsurface Soil 
a Sediment 
[] Other: 
U QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sampl~ Location: 16SB €J <l 
Sample(j By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Conc~ntration 

. ~~~~ll~l!~Jl.\~~,.flS~&:~~·~1181~~~1£&1Sl1\'1K~~'.,_ .•.... 
Oate: ; ·(Ji 12::./4> Dept!( ' ·· Color DeScription (Sand, Silt, Clay, Moisture, etc;) ·· 

1it~ / ., o ....... ~. s'°"."' .... ,,.. .L· A"· • l '- 2. .• ' ,.,.. .. ;?k-'. .._ ~ ( 
~)'.•.,,,·; ..... 

. : i •• (1) 4oz Jar · 
-.. \· 

·-.-·-:· 

g_g§§!l't4.1!t11lf~~~~~~~~~~--~~-z~~~ 
NIA-

See Figure 3-2 

~I@mIJt1~fiti.~R1~~~~~~!~~~7'Jc';;~~foil~~¥:Y~~~;;~~l~Z;~~~[~~~~'f~i Signature(s): 

~ Ouplica~ p c~ft{-/Jr" 

' . 



:····· .. -.·,·:. 

[ IL) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name:· 
Project No_: 

[] ·Surface Soil. 
~ubsurface Soil 
[]Sediment 
[] Other: 
I] QA Sample Type: 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No_: 
Sample Location: 
Sampled By: 
c_o_c_No_: 

Type of Sample: 

· Page_f of _l _ 

16SB 6<'.f 
~L/~G-. 
0063 

[XJ Low Concentration 
[] High Concentration 

g!;{~~iil!~R:~t"1\\t:~~C&~da•t~~-,._~~~~~a::~~-i:~'.ltiB\9a'\ti1llllil 
Date: f; fl- ~'f Depth Color. Description (Sand, Silt, Clay, Moisture, efo:) 

lime: 'lS'f Cl-A-'f, 
Method: b1spe$G \, ~ /rowc.1 2--' 6 I ~ 

.. ·b 't··. ~ •. :- . .--·. 

Cofor. 

NA 

·perce·i:l~--M9iStl:l~Ef·-_, __ .. ; · 

Metals SW-846 6o20 & Mercli~ SW-846 74itA-- .. '• 

.·-··.-.-.. ;,:~ "'·,. 

~!~!;lXlcl!W!ltr-llt!~l!:€§:11o~B.;~~~~~T~~~-M'T~8~~~~~,._ '="-,,,,.,, ..... 

N/A-

See Figure 3-2 

Signature(s): 

Duplicate ID N.__:_o:-::_: ______ _ MS/MSD 
~ 



-' 

( j L] Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

.Page_I of_{_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No_: 
Project No_: 

[] -Surfc;lce Soil 
fYSubsurface Soil 
[] Sediment 
0 Other: 
[] QA Sample Type: 

N7448 CTO 0343 Sample Location: 
Sampled By: 
c_o_c_ No_: 

Type of Sample: 

16SB G Cf 

[X] Low Concentration 
- (] High Concentration 

1§§~1!~~~~~~~~~&.~z--·~·~W:lim~~IB~--~-SllJI. ,,._,·-... ---~·:· 

,._.,/fr-

MS/MSD 

~ 

Duplicate ID No_: 

See Figure 3-2 

Signature{s): 



[ j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

~urface Soil 
0 S!!bsurface Soil 
[] Sediment 
0 Other: 
IJ QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I otl_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 16$6 1--<I> 
Sampled. By: 
C.O.C. No.: 

Type of Sample: 
[X} Low Concentration 
O High Concentration 

~!l~Y~Li@t"t:~"\:~~~~~~---z~~fiMf~?:§:"S~~:aJB. 
bi:\te: < · 8/12. </> l/ · Depth cOior. Description (Sand, Silt, Clay, Moisture, et«:) · 

l -'-2 l 

(1) 4ciz Jar. 

See Figure 3-2 

MSIMSO Duplicate ID No.: 

~ 



( j L] Tetra Tech NUS, Inc_ 

Project Site Name: 
Project No.: 

0 Surface $oil 
fl:'Subsurface Soil 
0 Sediment 
0 Other: 
0 . O{\. Sample Type: 

.. :,·."·· 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of _I_ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Saniple Location: 

16S B 7--¢ ct>l...¢6 
16SB =f-<P 

Saniple(j By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
U High Concentration 

See Figure 3-2 

:-r~-·-;--:.: . 

£1E§!~if£-~tifi[ii~!?!~!{~~~tgf~fg¥.i~'i;c~liW'~~t@:f=fc!f~~-~~~~ifi~~~~~fi~~~".~~0i%"~ Signature(s): 

MS/MSO Duplicate I~ .. ~ C- ~2ic_ 



[ IL] TetraTech tjlJS; Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 ·Surface Soil 
~ubsurface Soil 
0 Sediment 
[] Other: 

· (] QA Sample Type: 

NSWC CRANE, S.WMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_I_ of _I_ 

16S s T<$ ¢6t/>r 
16SB ¥.(f} 

[X} low Concentration 
[] High Concentration 

. . ... _, .. ,. \. '··· 

fil~J:L~g11~~,'a~&~~,,. .. 1111i~1£•¥••,~--:llliff~l!~'i-·~~,.. :·. 
Date: ,, . lf>'t Depth · Color · Description {Sand, Silt; Clay, Moistur~. etc.) ·. 

I · L,9,_'"t- - . 
(;-(- ~;-~~· 

MonitorR~~df~g(ppm):.,, ....•... · .. '"J , >••'.'''··•> ··:'"'':~o/'t'f.::'~\:~_·\· •.··· 

(l)AoiJar 

.. -.·····:·· 

.,;;:-; 

w.!~1m!!~~~~~~~~~M~1'~~~--'ii¥lBl'llt~~~ 
N /It;-

MS/MSO 

--------
Duplicate ID No.: 

See Figure 3-2 

Signature(s): 

·=· :f;:',·_ ,. 



[ IL] Tetra Tech NUS, Inc. 

Project Site Name: 
. Project No.: 

~urface Soil 
[] SubsurfaceSoil 
·[] Sediment 
[] Other: 
[] QA .Sample Type: 

. ·~·- .. - . " •:·-... 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of i__ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID.No.: 
Sample Location: 

. SampledBy: 
C.O.C.No.: 

Type of Sample: 

16SB .::Cf 

0065 

[XJ Low Concentration 
[] High Concentration 

· .~~~1?iJ12~ES=::~~~--::~~===M_~~~~~~ 
f..J/1r 

See Figure 3-2 



( I tl Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

U · Surface Soil 
:fr'Subsurface Soil 
U.Sediment 
[J• Other: 
0 ·QA Sample Type: 

·:--. 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

·eo1or:' 

2-6 1 

Page_/_ of _I _ 

Sample ID No.: 16S Bl-1 ¢2..¢6-
Sample Location: 16SB 7:1 ·. 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, Si~ Clay, Moistur~ etc'.) 

S:tth' Ll-AY wl ~ce o"-' .. ~'~ 
: /V\.O f<.r\ct I \. . ·:· .. ·. . .. -:·~.: 

'""'·''' m~V!\_1J!~~~~~~~~-;;;;; ~~~~~;~---;;;;;~.;;:;:~;-=. 
iV/ft-

MS/MSO --- Duplicate ID No.: 

See Figure 3-2 

Signature(s): 

!• .·' ··-~-~ 



[ j L) Tetra Tech NUS, Inc. 

Project Site Name: 
Projed No.: 

~urface Soil 
0 Subsurface Soil 
U Sediment 
U Other: 
ff QA Sample Type: 

Date: 

Time: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWC CRANE; SWMU16 
N7448 CTO 0343 

Page_l_ of_/_ 

Sample ID No.: 
Sample location: 
Sample(f By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[) High Concentration 

.j.,:.·: 

im§:~!!l.!&1rt~tl~~~-~m!-~~-t&~~~ ![~l·~~~-ES§~~~ 

NIA-

MS/MSO ...-------- Duplicate ID No~-~:---------

See Figure 3-2 

Signature(s): 



C• L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_J ot_I 

Project Site Name: NSWC CHANE, SWMU16 Sample ID No.: 
Project No.: 

[J ·Surface Soil 
-R"Subsurface Soil 
0 Sediment 
a·other: 
0 QA Sample Type: 

N7 448 CTO 0343 Sample Location: 16SB 9-'2.... 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

§!l~~Wl{-'filt?!mf.t.Jt•~lI•E=t4'!llla-&..ii~";!§!~!l~ll!i~C~~ll&&~"E~:D :··· 
Date: 6 ii. <l>'I l)epth Color · De.scripticin (Sand, Silt, Clay, Moisture, etc.) 

pate:"T 

NA 

Method: 

NA 

'· ......• ·:.-:.:_,~. - ··-. ,.: .. 

..: -~--

~~§f~~~ll!fJig:{{fiJ!lJi-@••111L~~5&~~~~--A~~~~~~~ ·" ,, .. 

N/A:-

MS/MSO 
~ 

Duplicate ID No.: 

~ 

See Figure 3-2 

Signature(s): 



[ 1 l) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: · 

0 Surface Soil 
~ubsurface Soil 
a Sediment 
0 Other: 
U QA Sample Type: 

. \ 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Page_( of _.f_. 

Sample ID No.: 
Sample Location: 
Sampled By: CLL /..:r-6-
C.O.C. No.: ·0064. 

Type of Sample: 
[Xi Low Concentration 
a High Concentration 

.\_ . 

2l!§§!!R~!iQ:,f!§!.fJK9.i1\§,.-~~~~11.IAiiiii~~ ~--~'•t~~~~ .. 
'f.J/A-

MS/MSD 

------
Duplicate ID No.: 

~------

See Figure 3-2 

Signature(s): 



[ IL) Tetra TeCh NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~urface Soil 
O Subsurface Soil 
0 Sediment 
0 Other: 
0 OASampleType: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Page_J___ of _J__ 

Sample ID No.: 
Sample Location: 16SB =f3 
Sampled By: c...LL- ( TG--
C.O.C. No.: 0064-

Type of Sample: 
[X] Low Concentration 
. 0 High Concentration 

·_~::l!l~~i41~tt~i•••t&~~,~~111:~~ail1itf1il:!ll?llft.t&~.-1~;1t~Ji~¥~i\l~r~t~•~~­
-~ /i2 Depth ·color. Description (sand, Silt, Clay, Moisture, etc.): 

1-z 1 

Date:,.-

.. NA 

Metho~l: .. 

NA 

· .. ~~.{_. ,, -~·-·· 
Metals sw-~46 swo & Mercui:y._sw~a467471A 

:• .. , .. 

. . ~~ .. ·, 
'·: -~ '. 

g!!§:.§K~J1!!1fil!it!~!.§§~it.~~~'elL~~4U;8Bia .M..B§.~Sl'l!l~J~i~"'tt&ii\l'-ififit~ff~~ 

t\J/4 

MS/MSD 

.,------
Duplicate 1o·No.: 

~ 

See Figure 3-2 

. Signature(s): 



( I L} Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_( of _I_· 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16s B::rs ct>24>'f 
16SB l3 Project No.: 

O Surface Soil 
;s:-8ubsurface Soil 
(] Sediment 
(] Other: 
(] QA Sample Type: 

N7 448 CTO 0343 Sample location: 
Sampled. By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
(] High Concentration 

mm~M!lffi!lli~l~-'B:~•11...ra,~--{~ti-il.li,.~,, •• Y4:«•Dl'4t:m'.tf~-=a 
Date: 0 . f~ Depth Color Description (Sarid; Silt, Clay, Moisture, e~c.) 

Time: I .'/>5 I o,,....wse.. C.'-AY, . -,, -'1 
Method: Dis oS<tbfe Tr:oo\el '-- BrolA.>N. 
Monitor Reading (ppin}: 2.. '2__ 

•. pepth .• Color 

NA NA 

(1) 4oz Jar 

. Metals_SW~S46 6020 & Mercury sw:846 7471A . (1) 4oz Jar 

Q:~~§f1}!4!!9t!~LlliillJ!@,~A\~!:~l!ml~A~~~~&.l~4l'f~~'.t'l{1i'fft' M~~~f41ttlt:.,if!4i5C.dl-l}j~Jl£1';;•1!4~~ 

t-Jf A-

See Figure 3-2 

Signature(s): 

MS/MSD Duplicate ID No.: 



[ IL] Tetra Tech r;us. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _I_ 

Project Site Name: 
Project No.: 

lf(-Surtace Soil 
. [] Subsurface Soil 
[] Sediment 
ff Other: 
ff QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB T-'-f 
Sampled By: ca,./ TD. 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentraticm 
[] High Concentration 

~~4r~~J!tB1-~1!~~411~4E~'WSt••ta~~~g911aJL~~--~ •· 
. bate: 5 t :,_/<t> '-I 
time: 
Method: 

Date:C-~ 
;{,NA 

Depth·.· 

. I I 
I - z. 

0escriptlon (Sand, Silt, Clay, Moisture, etc~)·. 

~l~.S~~gtl~~T§§f{~~~~~~-;;;::.;;;;,=:;;;~; ~~~~--.-~~ ,. 
l:>.:,,;i.~ sq ... f>IQ_ T-.lr=~ l+d'e, 

See Rgure 3-2 

Signature(s): 

MS/MSD 

-------
Duplicate ID No.: 

J6 FD cf>Bl"l-<t>Y<f>I 



( I t] Tetra Tech t!US, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
;ft"Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of _J_ 

NSWC CRANE, $WMU16 
N7 448 CTO 0343 

Depth· .. 

. J I 
2>-6 

. C>(UWG-€.. . 
&~N~ 
·~..., 

Sample ID- No.: 
Sample Location: 16Si3 ~'-f 
Sampled f?y: 
C.O.C. No.: 

Type of Sample: 
[X]. Low Concentration 
O High Concentration 

Description (Sand, Sii( Clay, Moisttire, etc.:) ·· 

S 1 L -fy C...L/\ 'f llJf ~~ R.,..~ 
.S- ~,1-.. STd~c..... 

~§§MM~~!~T;§§§i~~~~~._~~~J::~~~~~~:· 

MS/M~b Coif~ .,_t-~.f /t<l.<'e_ 

See Figure 3-2 



[ j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f of _I_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No_: 16S57-S4\1'~ 
Project No_: 

~urface Soil 
0 Subsurface Soil 
[] Sediment 
0 Other: 
[] ·QA Sample Type: 

.,: ;. . .:_.JiiJie'.· 
·.~·). ···-1.::~·;<~··:: .,~_ .·· ... ~-:· .. 

NA· 

N7448CTO 0343 

Deptti-r· 

. . NA. 

Color'<'·· 

NA· 

. Sample· Location: 
Sampled By: · 
c_o_c_ No_: 

Type of Sample: 

16SB Y-.S 

[X] Low Concentration 
[] High Concentiation 

.·"'--:'/ 

~lii~J.1,!i,!~l~Bli!2§r*ltl:t11'i~~RC~-~~-~~g ME!&~~Bf£B=i1tB\~i¥tiJ'fE~J~~~ 

~1+ 

MS/MSD ---- Duplicate ID No_: ------

See Figure 3-2 

Signature(s): 



_ . .: ·.· 

[ j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _l_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID.No.: 16S B f.5 </!iz..¢3 
Project No.:· 

Il ·Surface Soil 
~ubsurface Soil · 
[] Sediment 
[] Other: 
ll QA Sample Type: 

N7 448 CTO 0343 

:eoior · · 

Sample Location: t6SB 7-S 
Sampled By: 
C.O.C.No.: 00{:.4-

Type of Sample: 
[XJ Low Concentration 
. [] High Concentration 

. e>reiN9e... .. Vc.s-f 
Srow.v McT'f7~ .: 
-~~y ... 

~~ltgt-!~~41q]~§,~ltE-=e~~"l~~-i!W~~ M~all!-L:,.lmmM:;tt~~1'"'•&•"1!11 ··· 
NIA-. 

See Figure 3-2 

Signature(s): 

MS/MSD Duplicate ID No.: -----------

.....··.· 



·. ,_.:. 

[ i l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~urface Soil · 
0 Subsurface Soil 
0 Sediment. 
Oother: 
O. OA Sample Type: 

NSWC CRANE; SWMU16 
N7 448 CTO 0343 

Page_J of _I_ 

Sample ID No.: 
Sample Location: 16SB ?-6 
Sampled By: C-.LL /:r6-. 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
[} High Concentration 

~•~t-u:~~~=t.,.~~..,..,.~,,.~-..,,~~~~,1•«ttBv~~a...,.:·.··. 
Date: '6. 1i · · '-f . · · Depth ·color · Description (Sand, Silt;·c1ay,. Moisture; etc.) · 

Time: ·· 3.\.t ~ · ' $q_...cJ..y ~LAY ; 
Method: I - 2 I 

. • •• _-.,·.: ·' ,:·:- :-·' ' ·. -~--- ·•.• ' '<· ,. ,,_ 

, .. -... .-. 

g~f£~~11~D.mi~~~°'it&~~-.~-- ~~1tE~~~~1ttii~-iLVl-=:~.g11 · 
t\Jf~ 

MS/MSO 

-----
Duplicate ID No.: 

See Figure 3-2 

Signature(s): 

~:. 



( It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
~ubsurface Soil 
0 Sediment 
0 Other: 
Q OASample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_i of _I_ 

Nswc CRANE, SWMU16 
N7 448 CTO 0343 · 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

16S B T6¢>Z¢6 
16SB Tb 

[X} Low Concentration 
[) High· Concentration 

~ll~~~·~~-=--=-==~~-=~~~~~=~a-.~~~~ 
Date: 0 I z:/ . - Depth < Color 

$[§~~~~!1~!!4Jlg~--imlt~~~~'~:n:4 ~=!t-::=~~~~=:!i:_~=~;:::::~=-~ 
N//'t-

See Figure 3-2 

fc@.!§f!!r~illt~!!~.f~~~~W.~~4-"~~i#;lf1.€;~f51+~~t~I.fk~~b!i0i.;.'J:~;-%_,"·?.~~~~~{~~~ Signature(s): 

~ Duplicate ID No.: db c. ~ 



[ I b) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project r\fo_: 

[] . Surface Soil 
~ubsurface Soil 
0 Sediment 

· [J Other: 
[J QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No_: 
Sample Location: 
Sampled By: 
c_o_c_No_: 

Type of Sample: 

Page_lofj_ 

16SB r6 <l>6¢>1-
16SB .. T-6· 

0065 

[X] Low Concentration 
0 High Concentration 

!mlfL~4?L.~~J:~,~~~~~"!~~~~~-·«.$;.l•iitfMWl&~~~ .. 
Date~; B 1-2'/. i.f< · .Qepth · Col0r · Description (Sand, Sift, Clay, MoiSture~ etc.) 

Tim~£. f'-#4>2.c·· ·· ft.~··'::L I L\9'h+-o~ $11-l--t SA.vn ..u/so~ie._ s1.::r:-?1~~" 
MethOd: rs o~b ~ nwel t:> ,- 16rov..IV . 

f,nS/Mso· 
,------

Duplicate ID No_: 

·-: ,_. 

. ... ~·-.· .. : .. 

See Figure 3-2 

Signature(s): 

.·.!. - .• 



[IL) Tetra Tech ~US, Inc. 

Project Site Name: 
Project No_: 

~urface Soil 
D Subsurface Soil 
[] Sediment 
D Other:· 
0 QA Sample Type: 

I •• 

. -· -.·- ~·-·>-··:·--~ .• -.,.~ .. _,._ ..... ,..':"~·· 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_} of _f_· · 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample L.ocation: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

16SS 1- "'1-cf>lr:J> 2:.. 
16SB 1-1: 

oOb4. 

[X] Low Concentration 
(] High Concentration 

. !11l..§~-~~fa2!§~~-==-~==~--====== ~x:~ .. tlE-.~~~~~~ 
N/lf-

See Figure 3-2 

t1ir~J~.JfJNIB!L~tWE~%~~1~~ili'i~,1~~~~i~~~1~~~tt'~?I~ik~~~~;;f! Signature(s): 

M~ Duplic~ d/ (-~:Ill__ 



[ I tl Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ot_/_ 

Project Site Name: 
Project No.: 

0 ·. Sj!lf ace Soil 
'fYSubsurface Soil 
0 Sediment 
ff Other: 
ff.QA Sample Type: 

·. . 
... ~ .. (.: : ... ,. ·'. •.. ~. :·:. 

NSWC CRANE, SWMU16 
N7 4~8 CTO 0343 

Sample ID No.: 16S B ?l ]-4»2.¢6 
Sample Location: 
Sample<:J By: 

16Si3 :r:Y... 
C.C.L.. /VG-

C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

-· .·· 

Qfi~fil!~-!!~~~~~~~~~~3.~ M.'.~~Tu~lJ!i'f'.~~-t~~lllUlr~~~ 

D'-'Pl.c.q.f-~ .S:.....,.p\~ Colkc~~ /+<..,_e..._ 

See Figure 3-2 

Signature(s}: 

Duplicate ID No.: 

lb FD cpe l'L</>4 -¢ 2_ 

:\· 



[ I L) Tetra Tech NUS. Inc. SOIL & SEDIMENTSAMPLE LOG SHEET 

Page_f oti 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

[] ·Surface Soil 
;:R-"subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

N(lt-

N7 448 CTO 0343 

MS/MSD 

.-----
Duplicate ID No.: --------

Sample Location: 
Samplecl By: · 

. C.0.C. No.: 

TyPe of Sample: 

16SB =l---7-

OC>b4 · 

[X] Low Concentration 
[l High Concentration 

See Figure 3-2 

Signature(s): 



[ 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
ProjecfNo.: 

)ff"Surface Soil 
(] Subsurface Soil 
[] Sediment 
[] Other: 
[] OA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Page_I of_t_ 

Sample ID No.: 
Sample Location: 16SB ?-8 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 . High. Concentration 

~~~~_3,lR~~~~~~~~'!:~5!~~~-·~~"9E=t~'l•'lt~~~~ 
Date: · .. '± · Depth-> · COior 

Metho'd: 

NA 

fJ!L~'§:fit!i&'fJ!m~~~!g§.~"'S::~~~-=-~·lW&.~~~ ~~~4-V~~~~:W:W-I.~~ 
Nf~ 

See Figure 3-2 

f;i!§.&J!~~g!i~§I~f§i;~~~~ii~~~~~~·~~~~i.~'f@¥i~;~lti~$]ilf~~~-:"§tt1'l'}'t1fa~; Signature(s): 

MS/MSD Duplicate ID. No.: 



. [ It] Tetra Tech NUS.Inc 

Project Site.Name: 
Project No.: 

[] Surface Soil 
-lt-$ubsurface Soil 
[] Sediment 
[] Other: 
[J· QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of _I_ 

NSWC CRANE, SWMU16 Sample ID No.: 16S ~ 7-8 ¢>"2.cf,6 
1GSB T-8 N7 448 CTO 0343 . Sample Location: 

:.: . 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

· ' • ,.. (1) 40z Jar · ·· 

. · ·.< (1) 4oz Jar 

..; . 

See.Rgure 3-2 

Signature(s): 

Duplicate ID No.:----------



SOIL & SEDIMENT SAMPLE LOG SHEET [ IL) Teba Tech NUS, Inc. 

Page_J_ of _L . 

Project Site Name: 
Project No.: 

U Surface Soil 
~ubsurface Soil 
ll Sediment 
U Other: 
U QA Sample Type: . 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Samplecj By: 
C.O.C.No.: 

Type of Sample: 

16S6 78 ¢6¢<1 
16SB T~ 

[X] Low Concentration 
0 High Coneentration 

~l!t~.-.1qm11B.•1'11i~~~1111:~,tit'.f'i!R,~~ttlBlfilt~-~--
. Date:. B{ft. lf pepth . Color ~cription (Sand,.Silt, Clay, Moisture, etc.} 

Time: f3 3S 6._. q f t,\9"+ ~(. V<-r"f F•~ ~N.0 VJ/ srL.1. 

Method: Dt'f'~bk Til>OoCI I SrowN 

.. :.! . ." 

. RJ!~§!!~i!n!!fl,§"Ii~Slt[~,!1~Rt~.-a,~~~·"'~'81 ~~~•f&~•1m~~!f8 
Nfk. 

See Figure 3-2 

§1!~l§dJ~~{IJI~IEf?!i~J:~f'§1ift~~}~~1:~1fii7f'i'~~~~"j~~~~J?1~,T<;~,;~#.1¥~~fu"fii: .Signature(s): 

MS/MSD Duplicate ID No.: . 

~ 



[ It) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

~Surface Soil 
[] Subsurface Soil 
ll Sediment 
[] Other: 
[] QA Saniple Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_otL 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB.CC3.S 
Sampled By: 
C.O.C.No.: 0073 

TyPe of Sample: 
[X] Low Concentration 
[] High Concentration 

.m;L~I~-AI~--~~~~-~'11~~~~~~~:~·.····· 
oiite:'.19 )'f/6 y .· ~pth .Corot oes~ription (Sand~ Silt, cray; Moisttir~, etc:} 

Time: \l:#)C:,~. C.LA'l,So"Fr.1 .Moi~"r-~ 
Metli<?ci: ...,.. .. .._ ~.,,if </J - i 1 B11..0~10 

·. ~ :· · (1).4oz Jar ';· · ·.!.··~~:-: 
. ~- .. 

,.,; ._ ... - ·''·~- •. ~ .. ·, .. 

See Figure 3-2 

Signature( s ): 

MS/MSD Duplicate ID No.: · 



( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _f_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

0 Surface Soil 
$:,Subsurface Soil 
0 Sediment 

· 0 Other: 
[] QA Sample Type: 

N7 448 CTO 0343 Sample Location: 16SB8S 
· Sample<:J By: 
C.O.C. No.: 

Type of Sample: 
[X} Low Concentration 
0 High Concentration 

~~lR••.!!Jtfl§Z,,~~t:~~-~'1~i.till~~?!lltl2~'1!r6'5&'ift\imlllit~A~~ •. 
Pate'. 8 .· i lf /d 4 . Depth eoi0r Description (Sand, Silt, Clay, Moisture; etc:) · 

llme: I o~E E-...,.., S:q~y GLAY, 
z-4 1 ,..,.,~;~ 

(j...n...7 

·(· .. NA 

Meth~: 

:. NA 

Mo0i~9r Readings.· •.. · 

. ·. <~li'lnjffi~~l;~sJL1-:;.,;.__;.:_~.:..,._+~2::::::::::2±L.+::2.::~2L..L:.:~~~±~~~~ 

,, ..... , ........ , 

:,,··· 

. fll!~~A'lm!§m!!l§~~~~~~-'WR ME~-i~V"~=-~~"~-48. .·.· 
S"<-- -g.,,...,,.,,, ~ 16 SS 8.S 

See Figure 3-2 

Signature(s): 

MSIMSO Duplicate 10 No.: 



[ j t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLELOG SHEET 

Page_/ of_L 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.:. 

;if Surface Soil 
£i ·Subsurface Soil 
0 Sediment 
[] Other: 
0 QA Sample Type: 

N7 448 CTO 0343. Sample Location: 16SB@6 
Sampled By: 
C.O.C.No.: 0073 

Type of Sample: 
[X] Low Concentration 
(] High Concentration 

(1) 4oz Jar' 

~~fill:!~lJ!'.!flm~]l;J'!\i~tU!Ilflal-161!8'L11111ltl~&•B~a f!~~-fl~----~~ 
s~-(, ~<·~ Lo3 16 Sg 86. 

MS/MSD -- Duplicate ID No.: 

See Figure 3-2 

Signature( s ): 



·'.'.'"· 

( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_,_- of _!_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SS' 86' ooo Z.... 

Project No.: 

I -Surface Soil 
0 Subsurface Soil 
a· sediment 
ff Other: 
D QA Sample Type: 

NA 

. . :'.,.- .. J> 

NA 

Moilitor Readi~gs_ -

N7 448 CTO 0343 

CoJor 

Depth. Color/;,:, 

NA NA 

Sample Location: 16SB$6 

Sampled By: 
C.O.C.No.: 0/ .z z_ 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

oescription (Sand, Silt, Clay, Moisture,' etc:) 

~/-f7"? >,-/r_ r,,- ?..,.,,..,~ 
__ A??,,,_,"Jr /.. ;..,r_~ 6 _ · _ 

~~~i~t~~lii~~i~~ftl~~2~~~s2~~~~~l~i~~~~!~~~~~iiliiii~~~~~ 

See Figure 3-2 

-MS/MSD Duplicate ID No.: 



( j L) Tetra Tech NUS, Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_>_. of _J_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No_: 

. U Surface Soil 
~Subsurface Soil 
U Sediment · 
O Other: 
0 QA Sample Type:. 

-.o ·. :...·.-·'· 

. . . . . 

s~ Bon"'" t.~ J.6 S88G. 

MS/MSD --- Duplicate ID No.: 

N7448 CTO 0343 Sample location: 16SB 86 
Sampled By: 
C.O.C.No.: 0073 

Type of Sample: 
[X] low Concentration 
U High Concentration 

·. ·· .. (1) 4oz Jar · 

(1) 4ozJar 

··.·:· 

See Figure 3-2 

Signature(s): 



( It) Tetra Tech NUS, Inc. SOIL: & SEDIMENT SAMPLE LOG SHEET 

Page_l_otl 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

g Surface Soil 
[J Subsurface Soil 
[J Sediment 
0 Other:. 
[] QA Sample Type: 

Time: ,,~~ 

N7 448 CTO 0343 

· ... ··.·.Depth 

Methf>CI: ~,..tJ lt11 . (z:.- . . .. cp·-:- 'z_ f 
MOOit()r Rea~hg (ppm); if> . , : :_.,,.,. 

Sample Location: 16SB ~T-
Sample(j By: Tte/cLL-
C.O.C. No.: OC::.73 

Type of Sample: 
[X} Low Concentration 
[J High Concentration 

Q!!§s!!M~!L~t!~~§~~~~~~'95~-ili !t!Yr~lt~•ltA:S~t~&~~---­

s.e~ Bc,r,"'5 lo~ J6 $JS8y 

See Figure 3-2 

§.i_tg~~!!fNl.k!!~1~J~~~i~~~~L~~~~':f~~~~~!Wf~~~~~'ts'l17r~i@'ffi~~~~ Signature(s): 

~ DuplicatelDNo.: ~ (_/~ 

:,.- .. :.·· . 

. : .... :~-~. . 



[• L) Tetra Tech NUS. Inc 

Project Site Name: 
Project No.: 

[] Surface Soil 
;B:'"Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

NA 

Monitbr Readings 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _I_· 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample 10 No.: 
Sa111ple Location: 16SB "?,g. 
Samplecj By: c_c..t.../TfL 

C.O.C. No.: 

Type.of Sample: 
[X] Low Concentration 
[] High Concentration 

. · ~i~,~~"~°N~0~~0 .. b~L-~~i~ffi~~~~~~~~~i~~~~~~;i~~~~n~~~;1;;;;;~1~1 

~1!DL~!.t!~J!~1E~~~~~~~·~~~llt.~l~~~---= 
~"'~ Eoo~ lo'} 16.Sg 8.!f 

MS/MSO 

...--- Duplicate ID No.:--------

See Figure 3-2 

Signatur-e(s): . 

. ~C-

_:.;, 



[ I b) Tetra Tech NUS, Inc. SOIL & SEDiMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

~Surface Soil 
0 .Subsurface Soil 
O. Sediment 
0 ~Other: 
[) :QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Page_I of _I_ 

Sample ID No.: 
Sample Location: 16SB% 
Sampled By: 
C.O.C. No.: 007.3 

Type of Sample: 
[X) Low Concentration 
O High Concentration . 

~~~~§!l:~l~-.a~llll:t&~-~mt1'l&l!i;\l.li~~-'!tI&t~•ii&,l:i£1~&~Sillfi&~B'tll&;~ :··· 
Date: ·. 8(1't /~4 .. Depth · C9l!>C .. · Description .(Sand, Silt, Clay, Moisture, etc.) 

·· .. ~~~.l~~AX.~~~~~·~6W-.t~~~,~--~&•"1£1C4Slt~~~ .. 
. D~serlptioW (Sand,. Silt, Cliiy, :Mois(lire; et~.) 

NA 

2&~E:~!~1l~.f{~11•g-~~~~~!'.~~~•a,a"ltf: !!N1~•-l&t•~w:;:~:~:t~•~~llfl · 
S<:_<:.,_ &:>,,.,J ~ 16 S!?88 

See Figure 3-2 

Qt~£!~1!i~PJ!§!i@fa'%f~,,,~i:~~~~~~~~·i£q~·py~~tJ~~¥fjf~.~ii~!if';}\i'tiW!i~'g''.f'z'.V Signature(s): , 

MS/MSO Duplicate ID No.: __.;---. ~ C-~:m::__ 

.·,£. 



[ I L) Tetra Tech NUS, Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_)_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
<ft"Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample_ ID No.: 
·Sample L0cation: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

16SB 8~ 

0073 

[X] . Low Concentration 
[J High Concentration · 

gl!l!K~B{~q1;1g1ttl&1'1K8:~~-·'El"«•a?:C~~~'.T&\o"!:&~Stlil§:~llm? ·.'-
bate: 8 r 1f k Depth coror Description (Sand, Silt, Clay, Moisture; etc.} ,:·; . 

Tiine: l 2Zc/> • __ ·-... 
1

. oiu. .. ~E &ecwN SAtJt>-, c.LAY 
Method: ~ A 09 e ,- Z ;.. L/ l'\'l.;,rrt$-t> 

M . · ··R ·d' ( ) ' G-fUr-J ._ . _omtor,· ea mg ppm :. \ -. ""'···· .. ·. · 

· ~--~!§.llil~JW(t[A,l[ra~~~~-'4-=:4-~~~~,••-=~~~ 
oate: ~-:- '- · ... ,. ···~ >!1ml!) 

.._._~--~ .. -.-.------+---'""'-',-,:-,,-+,c--"'-""-..=+--'-'-'--~"---'----'-t.,,.,--:-:-'"--,.,-.:c-~---..:.~-:--'..0..,.-~~=-"'"-...;.....o"'-'-'-'-~~-1 
NA ·.NA•. 

Method'. 

;;- NA 

MonitcifReadings _··· 

(Fti;;~in~ i>~>= 0 
:l~ :: : 

... ,__. :.·:· . -~::: 

.. . ::.' : .. .,:.:. ~·· ,•. : ;, 

· .. ·.;-~::: · .... 

... 

. ·.· , .. .. -·: 

s~ ~~ ~ /GSE8e 

See Figure 3-2 

~!t£ff#I!t~P]§fig~f£~%i~it~~~ffi!'r~;Wg,")lj}~f~~'.~~~.fi'ii!~i~ih11ii~'.'.E.f~'f~~f£~ Signature(s): 

MS/MSD Duplicate 10 No.: 
~ -~~~~-:-~~~- ~C-~~ 

'·. 

1 
) 

/ 



[ I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of _\_ 

Project Site Name: 
Project No.: · 

~rfaceSoil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

-: =~--

Sample ID No.: 
Sample Location: 16SB 69 
Sample<:JBy: 
C;O.C.No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

. ~~~Dll?~J\!it•"1:tM~Bt•-R;~ll&l\~''~~'3~~ff!t~'lllll:~l'.WEo~~ 
Date: 8/c'i l<t>'-1 <oepth< · · Color··.·· Description (Sand, Silt, Clay, ~oisture,etc.) 

Time:: 1'2~0 B~-'lj . sq~cl"t CLA'/ w/ ~OG't:S • 
c/>-z' 

_.,. 

c:>Q ... ~£;. 
gec;._u.() 

•" 0 M•. o•"' .,.:--• • -., '·-~-),. .. ,, ... 0 

.. ·. ~---~:·· .. ... ,:_. 

~~§!!!&2&1lt3J!!9'I!i~~~~.-~a~,tlm! M!il?J:t:-===~=~-=:::=z::ti~"':'.,;:::::-:~~::= 
~('..<.'._ Bo-rtl'\l_l Lo~ I('. s 8 8'1. 

See Figure 3-2 

£jff1~J!tN?.R!!~!>~.~1~;.;tfE'.:&\"£cE'4;~:~'.=~i;!\~'iK!;;1.~~~li~~~t~J;];~£E~)~!~~~~i .Signature(s):. 

M~ Duplicate ID No.: ~ c ~7/;L_ 

l 



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of_l_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
~ubsurface Soil 
0 Sediment 
a Other: 

. 0 QA Sample Type: 

Time:: f3¢¢ 

· Monilqr Re;idihg (pf)m): 4' .. <{> 

.NA. 

Method:· 

NA 

NSWCCRANE, SWMU16 
N7 448 CTO 0343 

. Depth 

: ... : ~. . .. 

·c«>1<>r 
oil.~e. sia,...;.1 

N'\o 111--f.J:> 
-~. 

R~~!!aTM~.I§~~==:~:_~~~;~:= 

$.,,_~--Bo"''"'-' lo9 16 Sg 8~ 

m~~!§!!!t~e!I~~~~11t~~u.~~~E°~¥.~\f~~1~~~4~~~~~~~~~ 
MS/MSD Duplicate ID No.: 
~ ~~~~~~~ 

Sample ID No.: 
Sample Location: 16SB~ 
Sampled_ By: 
C.O.C.No.: 

Type of Sample: 
(X] Low Concentration 0. High Concentration 

See Figure 3-2 

Signature{s): 

~(. 

0073 



. ·: .. -~·· ,· . 

[ j L] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
~ubsurface Soil 
[1 Sediment 
[]-Other:-
[] QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _I_ 

NSWCCRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB cf (,6 
Sampled By: 
C.O.C. No.: 0080 

Type of Sample: 
[X] Low Concentration 
[l High Concentration 

. .. ., ·~.: 

!i~~~~~ .. 'lat••.-~~~---llW4111&•im-l•~1l_'lt%1i~°'',._ 
Date: - - il. 4 Depth Colo,. Description (Sand, Silt, Clay, Moisture; etC..) 

D~te:_·f--
~;- NA : 

Method: 
!i· ~· :. : 

.,,, NA-

··~r .· 

. §m.MmmK~J;g~__;;~~~;~~;~z=~;;;:E;:J M~~-·~~~~~~~ ,.:_ .. _c,_-., •.• _,, 

N/k 

See Figure 3--2 

.?~1'R~J!!f~'Pl!:§!!J.~-1:%~Z~~~~~"'~~%~1\',~j~T~~'E'~~l~g~·:pj;.Yi,is1;~~~X;;,;lif{ Signature(s): 

MS/MSD Duplicate ID No.: 



( IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l of_\_: 

Project Site Name: NSWCCRANE, SWMU16 Sample ID No.: 
Project No,: 

0 Surface Soil 
~ubsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

N7 448 CTO 0343 Sample Location: 
Sampled By: 
c:o:c.No.: 

Type of Sample: 

16S6 qj . 
ooao 

[X] Low Concentration 
[] · High Concentration 

§ll~~~~~~·~,~~~~--&~~f,~&E:-~~-.-'~}11m&~~ :· 
Date: B J6/<:/> . Depth · ·eo1or Description (Sand, Siit, Clay, Moisture, etc,) · 

Time: tZ• on:..·""(',£. StL."t't ·CJ..A'f t.vrl-h So,.,.:Q.... 

rv,ethod: 01~\ile. T-ro;.c.) 6 -Bf 8~ "T"o .S\t-"t- ~ S,t.oTStc:>N~· 
Monit(I( Re;;idihg (ppin): ';f, z . Gra1-Y · 

D&~~~~-A't_~~~~~1E::--G!E:1'11B!:~~~~~~~~ 
Time·. cotor· 

NA NA NA NA 
Method: .. 

. ; . ~ . 

NA 

(1) 4oz Jar 

See Figure 3-2 

§I~§f~;J!t~e!f~R~]J;'.'~~~tffi~~~~~~~;;i¥1'%:'?~:'lfzzc.¥~i~i'ZJili~if'.;~-~:ic?~I~t'~t:i:~¥Jc1t\~#4· Signature(s): 

MS/MSD Duplicate ID No.: ---- d£c:~~ 

: -~ 



( IL) Tetra Tech NUS.Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_\_ of j_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
>lf":Subsurface Soil 
U Sediment 
0· Other: 
ff QA Sample Type: 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

·Sample ID No.: 16SB 9 I </>Y</>6 
Sample Location: 16SBq I 
Samplec:j By: . C.C.-L I J.6-
C.O.C. No.: 

OOBI 
Type of Sample: 

[X] Low Concentration 
{) High Concentration 

m~~l'.x~~&~t~1m:~1C-41¥tms-11~--.•"lt~~~---.,·~~t:a•tBC~-,.., .:·~·· 
Date: ·9 t6 Depth Color Description (Sand, Silt, Clay, Moist)Jre, etc.) : 

nme: , l 3 3 S 012.'"'14--£ $ '' H c.,u. Y • 
L/-6 1 13~ 

Date:';. 
r·· .~· ... 

·· · ;_<· Time ·. .··. ,.., , : ·.Depth :, ·· .. 

. NA NA.·· NA 

MethOd:. 
::· 
. NA 

Mc>nitor Readings_ 

'r;:r.:~~~J~>::;;;·····-· t:-~~~-L~~~~--~~.11:s22s~22u~~2s2Jttf£2£~~~8§~~£0d01&~rf:i; 

I,:. 

g!J§E!!~1!2~~1~§.~'Wr~~~~~~~M.Al"~tl,~~~-~iBBL~ 

buphc.<>+>C $.,,.""'(>/,.,_ OBoo.o~ ~r-e. . 

See Figure 3-2 

Signature(s): 

~C.,,i{-7II:_ 
gJfc?J§1f~.i.>lJ~~"!~ti"~"~~~~~~~~;;;~~~;;'.;±e<''"'Y"~~~~;~~i,,~~~l}~~~~t~~l~~~; 

MS/MSD -----



( 11::] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil · 
-R::'Subsurface Soll 
(] Sediment 
[] Other: 
(] QA SarnpleType: · 

Date: 

·Time: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _J_ 

NSWC CHANE, SWMU16 
N7 448 .CTO 0343 

''; ·{1)4ozJar 

. ,,..·· .. ··:-

Sample ID No.: 
Sample Location: 16SB9 I 
Sampled By: . c.c.L. /~ 

C.O.C.No.: ooso 

Type of Sample: 
[XJ Low Concentration 
[]

1 
High Concentration 

.l 

... ,.·_~· .. 

fi~l!!a~T~~~-~~~~~~-~~-M:~Jilt\t'~~~t:~~~' 
N/Jl--

See Figure 3-2 



( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l otL 

. Project Site Name: 
Project No.: 

0 Surface Soil 
.:tf""Subsurface Soil 
0 Sediment 
(] Other: 
(] -QA Sample Type: 

NSWC CRANE, SWMU16 
·. N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB <t 2.: 
Sample<:J By: 
C.O.C. No.: ooeo· 

Type of Sample: 
[XJ. Low concentration 
0 High Concentration 

:§BR..,JR§fltmM:•~•'~'~~-:tti.B:&:•1\\111Ja~~~~•'iiit~l°fJ1A:W£~~ 
bate: S 1t> l/ [)epth Description' (Sand, Siit, Clay, M9iSture;;~J¢;f: · 

ll 7- I s, 1+.( .. _cL.Ay, Y-6 · r-r . 

Date:[ . .... _. , :·nffi.:;::." ., ,, ...... oep~h'O-'.: -· 

NA NA NA 

NA 

Percent Moisture . • · 

MetalS SW-846 6020 & Mercory$W-846 747.1A •. 

·:,~ '"'·" ,:: .. ; ..; .. , .. _-,,._,_ .. ,,.,.:.,,.;!··1;·-,·-···· 

~!!ll~J!~l!:~~li1!£!!§.1!1D£"C.~~~4Ifdli-.~ M~~~~~~~~~ 

N/ft 

See Figure 3-2 

£!.t¥J~iJJi~pli~!'>,!~ifaK~W~i#ffe~:i1A~~~~~~§~~;;tt:si~~~';\U~l~~~~1ii~i¥'Z;!lli~"fi~~1.x} Signature(s): 

Duplicate~ MS/MSD ----



. ·. ·-· 

( I b) T elra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

0 . Surface So.ii 
1J:'Subsurface Soil 
ff Sediment 
a other: 
ff QA Sample Type: 

Date: ;g f6" ~lf 
Time: : • use-

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of _J _ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

·~pth 

Sample ID No.: 16S B qz.¢6¢8 
Sample Location: 16SB~2. 
Sampled By: 
C.O.C.No.: 0089 

Type of Sample: 
[X] . Low Concentration 
0 High Concentration 

. - I 
f;-e. 

••• . :. . . .. ~-i·'. : ... ,_,; · .. ) . 

!!!1~~m11~~9!~«1~~~~~~----~~·-~~~· 
N/Jr--

See Figure 3-2 

f;Il£!~1f.fMR-'l§i§!~~h~t~fa'.~;it'.~iftt~~~1~t4\1~I~&~~'t~~!' ';l~'.~~~{~'.~~'{;t:~~~i Signature(s): 

~ Duplicate ID No.: ~ C ~ ;;;;:-lll::.__ 



[ 1 l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soll 
~ubsurface Soil 

[] Sediment 
a· Other: 
[] QA Sample Type: 

'Time. 

NA 

Monitdr Readings 
·.,.,_· ... , .... ,_ .. i[r·"-·:.-·0.':.·.·· .. ·; .:: 
(Ran~ in ppm): 

4/'~{~·:~r· NA ::L >·A· 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Depth: Colot 

NA NA 

Sample ID No.: 
Sample· Location: 
Sampled By: 
C.O.C.Np.: 

Type of Sample: 

Page_f of _I_ 

rnse,q~<;6lf¢6. 
16$8 <=t .3. 

0C>£l\ 

[XJ Low Concentration 
[] High Concentration 

(1)40.Z.Jar ·. · 

Meials SWC846 6020 & Mercury sw~l3461471A (1) 40z Jar 

·-- ··· f!!!~.JE~f!~~~YAT$.~---"£~~~~---~a 
t->IA-

~Y:~~~N!~!i~!!{,\{=tr~~~{'4~~~k'it'%~~!~~!~!'~~~~~~lj~~~1~!I~*It~~ 
MS/MSO Duplicate ID No.: 

----

See Figure 3-2 

Signature{s): 

~ C-~-llL_ 

··.~-- - :·: 



[ IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

Il Surface Soil 
$::Subsurface Soil 
·ff Sediment 
[].Other: 
[] QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET · 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Page_I_ of _I_ 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sampl.e: 
[X] low Concentration 
[] High Concentration 

ooat 

~lti!~B~t!Q~J;~~4.t:~~=~mm•~•••~~~­
t.J;;r. 

See Figure 3-2 



·.~~:·/:.' ;1 {: . 

[ IL) Telra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I_ of _I_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
~ubsurface Soil 
0 Sediment 
[J Other: 
[] QA Sample Type: 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 16S B <lt.t <t>:r-¢8 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[XJ . Low Concentration 
[] High Concentration 

oo8a 

11ill§t~g~~«r,tJ.~1%il!ft@8.,...,,.,,.l'.1\:•-t•m.A•"'9...,.~•'i~•!iiW,Jkt&'l~~1tM~1i!! 
Date: 8 /{, <f>'-1 Depth ·Co.for Description (Sand, Silt, Clay, Moisture; etc.) 

Time: I '-t I ¢i Otz.pWJ(,.£.. S•L T'f C.LAy w/ So"'e ~..,.ds. ~· 
$fl.owrJ 

coior'····· 

NA.· 

Percen\ Moisture'.: · 

Met~ls sw~846. 0020 & Mercury SV(846 7471A 

· .. 

Q§§,~.!'~1!!4~i~J2~~~~~~i M~ .. \lMAl'Jl&ll=~~-~-- · 
N//,-

See Figure 3-2 

.<11f£t~11!{Ni!'i!!§i~§~}~~j~~~~~~}~liifilfif~{fj~~f~~~~~~i.~@fci~f~~~~1i Signature(s): 

MS/MSD Duplicate ID No.: 
,,_----



[ It] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I ot _I_ 

Project Site Name: 
Project No.: 

U Surface Soil 
(Et Subsurface Soil 
0 Sediment 
a.Other: 
0 QA Sample Type: 

Time:. 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

.Depth 

. I 
y -6 

.· .. ·color·· 
0~"1(;.~ 

SRow.-.> 
i'noi'..-1.-E.O 

MonitorHea~ihg {ppm): z., ~"I·. 

Sample ID No.: 16SB 95¢1.f <1>6 
Sample Location: 16SB ~lS 

Sampled By: 
C.O.C.No.: OC>8\ 

Type of Sample: 
[X] Low Concentration 
ll High Concentration 

SI tfy · °CL,+y. 

~g~~~~~g§ff!,;{11J~~--=~~~~~~~-;~~~~;!~~~~~.::"-;=:_~U£=:~~~~~~.AWA¥.~~~~=~-----== 
Date: ,r:-·:;-, :\;·;, '• '" • 

NA;: 

· (l) 4ozJar 

2'~~a..T!!!DtL~~~~~~-&~~=-M~'t~,~~-~~1:1'~~·~~ 
M~/rvtSD Golkc~J Her-e. 

See Figure 3-2 

Duplicate ID No.: -----



[ IL] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_i_ of _l_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
· ~ubsurface Soil 

ff Sediment 
ff: Other: . 
O·OA Sample Type: 

'···"' 

NSWC. CHANE, SWMU16 
N7 448 CTO 0343 

. ·. · .. -:· ;: ·~ ·" . 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

16S B q 5 c/>6¢) 7-
16SB <1 S 

008) 

[XJ low Concentration 
0 High. Concentration 

Description (Sand, Silt, Clay, Moisture, etc:) . 

. St•+! cJ>.y ·u.>1-fi.. ~~ c.olo""c~ 
. $-\cNc.S. 

. .·. -~ ... : '• 

.· . 

. gll~§_!!~lJI~~Q,;tg~~~·~~~~~=iit~•,.._aR ~--z;;~~~~~~~~~~~~ '···- ... 
~11r 

MS/MSD 

...--
Duplicate ID No.: 

See Figure 3-2 

Signature( s ): 

i ... 



[ j L) Tetra Tech NUS, Inc. 

. Project Site Name: 
Project No.: 

[J Surface Soil 
~ubsurface Soil 
. 0 Sediment 
a Other: 
[] QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_i_ of _f_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB 96· . 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] low Concentration 
[] High Concentration 

9J!~mit't!ilfl~fl~§~'ii_;~~~~~~~~~ M~ltlit~-lll't•tih~lfii~-YJllEt:~21. 

~/A-

See Figure 3-2 

.9!t\H~l!.Lm?Jiti:~§~~jzifi:~~~§'[~~T~}lf.~~~1i~~;~B~~,}f~fi~~t~~~J:'~f,§JJ1~~1;~~~#~ Signature(s): 

MS/MSD Dupli~ 



( I b) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

· Project Site Name: 
Project No.: 

[] Surface Soil 
';frSubsurface Soil 
. [] Sediment 
[]<Other: 
ff QA Sample Type: 

NSWC CRANE, SWMU16 
. N7 448 CTO 0343 

Page_l of _I_ 

Sample ID No.: 
Sample Location: 16SB '?6 
Sampled By: 
C.O.C. No.: 008(• 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

~~~·~~1:§~~~~.SAll&~-«BL,~e.;l'tttk-~•·'W~~"l!WYDl:llB::'llt~~ 
Date: • 0 .. I 6 · .l./ . Depth ·• . Color Description. (Sand, Silt, Clay, Moisture; etc~) ·· .· 

Ttme:' 15~5 I b"-8. 

@l!~!!!:3:fl!l§llt~~ig~~~-4ii~~~~ ME~,~~,~~\~~~41111 

N/flr 

See Figure 3-2 

.~t~JfJN?,m!§!i@Hk~~~~~~~~if~~x;;:;~~§~~~~~i~'"T:*~r~1tt~~~~~1x~. Signature(s): 

MS/MSD Duplicate ID No.: ---- -----~--~~~ ~{.~7JL 



( IL) Tetra Tech NUS; Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_I of _I_ 

Project Site Name: . 
Project No.: 

NSWC CRANE, SWMU16 Sample ID No.: 

ll Surface Soil 
;ft"Subsurface Soll 
U Sediment 
[J Other: .· 
ll QA Sample Type: 

N7 448 CTO 0343 Sample location: 16SB "l '"T--
Sampled By: 
C.O:C. No.: OC>8\ 

Type of Sample: 
(X] low Concentration 
0 High Concentration 

!'!11~-15-~mI@&'t~i\'l&\k•WS~WtW-IRSL .. ~~~·~-.&_~~111~~~~~ .·· 
Date: ;9: ti • oei>ili •. . ·cofor bescripti<m (Sand, Silt, Clay, Moisture~etc.) 

mf~§!t!t~'!Xgf!~'lQ;]§,~---~-'1-•«.at~~~--w:~ fl~~~~~~~,~ii 
ff\S l~b eo lkc:.f-QJ H~v-e. 0 , 

See Figure 3-2 

Signature(s); 

Duplicate ID No.: 



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_) of _I_ 

Project Site Name: 
Project No.: 

0 Surface Soil 
.:fi"Subsurface Soil 
U Sediment 
[] Other: 
0 QA Sample Type: 

Date: a 

batel·;f- • :. .,:, . 

. NA 

MethOd'. 

NA 

···:+.·., .. --

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth 

·oR.MJl..€. 
•.ERo..uN-

Sample ID No.: 16S t'S '11-¢6¢~ 
Sample Location: 16SB 17: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X} Low Concentration 
U High Concentration 

Q08\. 

Description (Sand, Silt, Clay, MoiSture~ et~~>·· 

.. '-" '. '.· ._-,, .. :\-\;.,_.;.,:;.•:;.···r .. ···,· .. 

&~§:€£!W:l'f!Q~~!m!§§~~~~~~~~ M'.Af!~~-}~~~~~~11~~-~~DJi 

\:) \.ll> h c.,,,+~ $...."" p le o~, .., ... J Ht'.: v- C2_ 

See Figure 3-2 

Duplicate ID No.: 

lb FD~ I?> 16 <f, '-{ </> 2_. 



[ I L) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

;H:-Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: . 
0 QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_f of _I_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 16SB <=te, 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[J High Concentration 

• peScription (Sand, Silt, Clay, Moistur~;·:e~!<;)' 

. :~ 

' . . .. ; . 

. ~g~!?J!!liJnfJ!§!AJ~~fil:Z:~====~-=::~~-=:::_==:==;; lt~-=-:~•1'~--~~ 
NfA-. 

See Figure 3-2 

§J1Pl~i~~B-!!:C.@f!!§_~'f~<~1;;;~~;~Hi~il~k~~~~f\'ill~i~Y~~~1K~~io~~ Signature(s): 

MS/MSD' Duplicate 10 No.: --- ------· ·d£ C--,?71L 



[ IL) Tetra tech NUS; Inc_ SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
l}<Subsurf ace Soil 
0 Sediment 
[} Other: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_\_ of _I_. 

16S 'e, '18 '12- d>6 
16SB 18 

0090 

(X] .Low Concentration 
0 High Concentratio.n 

§!!~~Rg:1!!_11&;~--....... ~_.,_--~--=-1R•~~~~,£~~'fl,--'t4!tlfa:alB: 
Date: 

16 ""'''· 

.. NA 

.:.:· .... 

}i .. NA 

NA 

·. . I 
2-6. 

·coior-· ()escription (Sand, Silt, Clay, Moisture,etc:) 

· ~it~-~~~!ri~.~-'"''" t..~2:i:.~!~sG::'.i:ir±:2::t!±~~~~~~~ftlJ~2:1:J~2±:.:~s.222!2~3~~~0l~&. 
(Range in ppm); 

~~-··. ;;;..-. :·· 

\\'it:-~iV.NA:·\ 

~. ,, .... ·.-:::; 

2-l!'§fil!!."l~!l~~~~~~~~gg:~-ws~~~,~--•~~~tliii 
NIA.-

See Figure 3-2 

MS/MSD ---- Duplicate ID No.: 

~ 



( j t) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No:: 

[) Surface Soil 
;B:'"Subsurface Soil 
Q Sediment 
[) Other: 

. [) QA Sample Type: 

:·: • .;.<·_.:,:.-: ..... , .·. < · < · NA· : ··. ·. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth·. .. Color. 

Sample ID No.: 
Sample Location: 
·Sampled By: 
c.nc. No .. : 

Type of Sample: 

Page_· _I of _l_ 

ooeo 

[X] Low Concentration 
[) High Concentration · 

1~2: . ~..;_.:..:....:...;_+..;_..;_~_.:..:....:..:..:....:.-1...;__..;_..;_.,.c.;,-..;.;_,..;_..;_-1-~+.;....,.,.-'--~.:..:....:._.:._..;_~..;_+,:..;;;:;.+-'-_;_..;_..;_:::.:;.;.-1 

. ~K~~lL~"UP.l!§fOti!m~ar~~lllC~..a-.:~~ M~la-~'lr&-««,g;'91':~~ 
~IA-

See- Figure 3-2 

'9!t.R!~E![:J1Pjm~~tfil};~i,~~~[1~1~~1''ffeE'f'.Ft~f$I~~~1~~~~~~'l~~~~Ii"'f~~~~i Signature(s): 

M~ Ouplica~ ~ (__ ~~ 

-.. ~, . 



APPENDIX C.2. t 
. . SWMU 16 . . .. .· 

SEDIMENT SAMPLE.LOG SHEETS 
HOUND1 



( IL] Tetra Tech NVS. Inc. SEDIMENT SAMPLE LOG SHEET 

Page_}_ of_!__ 

Project Site Name: NSWGCRANE Sample ID No.: 16SO °'OOo4 
Project No.: N9060 CTO 0279 Sample Location: 16SO 02-

·[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
lJ QA Sample Type: 

Sampled By: T. Rojahn 

C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
ff High Concentration 

mt~~.:M~~~~~~~-{~"f-~~~lt:W.ii~J:~~g~~~~~~ 
·Date: · ._, ·· Z "3 · · Dep~. Coior Description (Sand, Silt, Clay, Moisb,ire;etc.) 

Trme: /O?o · 
Method: Disposable Trowel 0-4· 

· Mciflit9r Rea~ng (ppm): ..--

. · _ ,~,-- ~-- -
:.-- _· __ :1: 

:=:'= -- .• .. ___ .,.,. ___ :;;:_ -___ -- •• ~~----:·. :.:. ___ £214.~;.,,'. .. : 

Oat¢: ·Color . · Description (Sa~d, Silt, Clay, Mdjstu~~; ~tc.) 

Method: 

MOOitor Readings 
1---~+-----.,.--'--+--..,,--'~--'-=~ .... :::-----------:------'~--'-'-'"-'I· ····.····.• 

• (Range in ppm): -~-;·: ... 
.. 

. ·. -~ ..... -~ _.; . 

-- ..,,. __ _ 
·- .... -·-·--··----· 

··· .. ·.¢o..-.~i~~r. Reqoiremiinis··' con~.········ . sv®cs ca21oc. s1M&a1s1Ar&~elcpios1ves•{833o & 

P~tes) · . 
(l) Boz. GlasS•Jar 

Met_als-(6020) & Hg (7471A) ·· - m 8oz."Glas5"Jar 

Meiats (6020), Hg (7411A), TQG,Ct:c, pH &: AVS/SEM (1) .8oz. Glass.•Jar · 
..•• •. r 

Refer to Figure 3-3 of the QAPP for CTO 0166 

$ignature(s): 

MS/MSD Duplicate ID No.: -·· ' -



[ IL) Tetra Tech NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

.. ·· 
,:.~: ·:~ ,~r, .. : ..... 

Project Site Name: 
Project No.: 

0 Surfac~ Soil 
. 0 Subsurface Soil 
lXJ Sediment. 
a Other: 
U QA Sample Type: 

Meth<:x:I: . 

. · MonttoiB~dings · 

. ~Rarige in ppm):. 

NSWCCRANE 

N9060 CTO 0279 

· svdcs·(a2:1oc, s1M&81s1A)&Wosive$(8330 & .. 

':Pi~$) ... · . : ; :. :'-':··"'.'.'>:::; . : »L . .· 
:·; Metafs·:(6o20.)&Hg.(7471A)<::\;J~:;_ - \'.·.:~· >:.-·· .· 

.. · · Metcils (6020), Hg (i471A); TQC, CEC,.pH & AVS/SEM 

MS/MSD 
,,------· 

Duplicate ID No.: 

Page_L of _j_ 

Sample ID No.: 16SD0 3.0004 

Sample Location: 16SD t>j 

Sampled By: T_ Rojahn 

C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
(] High Concentration 

Ref4rr to Figure 3-3 of the QAPP for CTO 0166 · 

Signature(~): 

77//~ 

·,_,._ 

/·: .. _· ... 

. . . ·· 
.. · .:· .. 

i. 



...... 

[IL) Tetra Ted> NUS, Inc. 

Project Site Name: 
P_roject No.: 

U Surface Soil 
· 0 Subsurface Soil 
[X] -Sediment. 

. D Other: 
.· U QA Sample Type: 

SEDIMENT SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

· Sample ID No.: 
Sample Location: 
Sampled By: 
c_o_c_ No.: 

Type of Sample: 

I I Page_ of_ 

16SfP4ooo4 
16S004 
T_ Rojahn 

[X] ·Low Concentration 
U High Concentration 

. ~~~-a~~-O::~i~·'t~~i'.~~~,~~~~":~~:--:::~~~~;"-~~--~~.:=~ ~=~:;-~'-~-~<::_~-;~~l:0~~~~ii.;;;i~=:::.:~~-: ~;-":~-- -0---~::_ ,~~-~=- -======-~: -~~-. 
·. i'.iat~~~~::. ·~///i:> .· · Depth ~lor DescriP~on (S~ild,-;Sut, Clay,.MoJslure,_et~) · ·· 

lime:. -///0 
. Metl~(Disposable Trowel 

--··--···-··-- ···- • • ::.:= 

. Oaf~:; . . · •··. ·,,, .time :. . . . ..... ,.. . .,.. . . 
Description (Sand, Silt, Glay, M9iSture, etc.r · 

•' ··:··· .. 

J>epth' ... , .· Color 
. -~ . . . 

t------:----"":"."°". '-:-... t.·-:--· -·,...;;;::I . ..,· llilliiiii:::-'"""--'---t-"----:--:--:---;------7:-':-'-·. _;·_;.·····_;··<'-.;_,.: .. '·--:-···.":-'--.,...---.'-.;_,.-:-.• "I. I • ·:;· 

. Method: ~ > .. 

~ .......... 
. ..• ~·.·. 1-_ -.. :-_ ~-..,...+---:-----'--.• ~..;."·· .:-,-;••(·'+. :-..... --'---· -··'.._··--=--· ... -=:-_-_-_..,._ --~'--'-:---:--:--:---.~~--·-· ._· ;....; .• -' ... --.. -.. -.... -'I.: . . · .. 

... :{ ..•..... : .. .-: ·: 

·.~···:' 

" . svpcs"(827oC, s1.:ir&a1s1f;-)&-Exp10sives(a330 &'. ., 
. Pi~es) ·· 

(1J 8oz. Glass' Jar 

,. 
~ ... 

. ' Metals. (6020) &Hg.(7471A) .,•: ' en .Soi~ Glass.Jar 

·. ' ' Metals {6020), Hg (7471A), TOC; (;EC; pH & AVS/SEM ·. (1) aoz.. Glass Jar .·. 

--=~ 

Refer to Rgure 3-3 of the QAPP for CTO 0166 

~~~~flml!~~~~~~~~~~~~~~~~i~jt~~4-Ji~ Signature(s): 

MS/MSD Duplicate ID No.:_ -· 



( I L) Tetra Tech NUS. tOc 

Project Site Name: 
Project No.: 

D Surface Soil 
D ·Subsurface Soil 
[X] Sediment a Other. .. 

D QA Sample TyPe: 

Mett:iod: 

Mohitor Readin~s · 

.. , . 

SEDIMENT SAMPLE LOG SHEET 
/ Page_iot_. 

--~ 

NSWCCRANE Sample ID No.: 16SOo6Cioo4 

N9060 CTO 0279 Sample Location: 16SDC7b 

Sampled By: T. Rojahn 

C.O.C. No.: 

Type of Sample: 
[XJ Low Concentration 

· U High Concentration 

Refer to Flgure 3-3 of the OAPP for CTO 0166 



(1 L) Tetra T och NUS, Inc. SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

. U Surface Soil 
U Subsurface Soil 

. [X) Sediment 
a Other: 
U QA Sample Type: 

. Method: 

· · MooitO.: Readings 

. (Range in wm>: . · 

NSWCCRANE 

N9060 CTO 0279 

·. ,< svqcs (8270C/srM '&-8151*?:1 .. :.•;~0SIV. ~;,. ·asf t8330 K '. 
•· · · Picrates) -

' Metals (6020) & i-fg (7471A} •... · · · 

·. Metiils (6o20), Hg '(7 4i1A)>iac; CEC, pH & AVSiSEM ; 

Page~ of_!__ 

16SD~ Sample ID No.: 
· Sample Location: 16SDaC 

Sampled By: T_ Rojahn 

C.O.C.No.: 

Type of Sample: 
[X] low ·concentration 
0 High Concentration .. 

.:';.· 

-----------'----------------------1---'-'"-'------li------ ·. -' 

Refer to Rgure 3-3 of the QAPP for CTO 0166 

Signature(s): . _ · 

MS/MSO Duplicate ID No.: 

FP b4o/ cJ 3 o 2-



( It] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

·O Surface Soil · 
0 Subsurface Soil 

. [X) Sediment .. 
0. Other. 
0. QA Sample TyPe: 

SEDIMENT SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Sample ID No.: 
Sample Location: 
Sampled By: 
c.O.c. No.: · 

Type of Sample: 

P<,tge_{_ of / . 

16Sod~ 
16SD..:>8 

T. Rojahn 

[X) Low Concentration 
a High. Concentration 

: Metals' (6020), Hg (7471A), ToC1 CE:G. pH & A'JS/SEM"> · '.·. '. (1) 89z. GI~ ~ar .. 
·.~ 

.. ,~ 

Refer to Figure 3-3 of ttie QAPP for CTO 0166 

MSIMSO Dupl.icate· ID No.: · 
--=-------·· 

,· 



[ j L] Tetra Ted> NUS, loc. 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample· Type: . 

SEDIMENT SAMPLE LOG SHEET 

. NSWCCRANE 

N9060 CTO 0279 

Sample JD No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: 

Type of Sample: 

. . I 
Page_l of_·_ 

16$0490004 

16$00'.> 

T. Rojahn 

[XJ Low Concentration 
0 High Concentration 

i.~~~&~•1•!111i~~~~~~-~~~~~~ 
bate: / ... · 0. :5 : .·.· · oeptfl ·. Color · Description (S~nd, Silt, Clay, M<>fature, etc.) 

•Date: 
··: -.~· 

.. DesCription (Sand, Silt, Cl~y~ M~jsture, etc.) 

. . ., . ._~__.:..~:_..:.__4.;,,,__._:~!lllii .... ..:::-~~:._:._::_:_4_::..:.,_:._.,-.,....._:._4.;..:.._....:.:...._....:...,..:._ ___ ..,;';i.:~·'·~:L.:"':l . ....::........::.......:..,_..:._...,.....;;...._:_J 
/,;. Method: .. . 

MS/MSD ----

.. ' . ~ · .... 

Duplicate 10 No.:. 

Refer to Figure 3·3 of the OAPP for CTO 0166 

Signattire(s): .. --z;;~ 

. - --~ ,. : ' ... 



( j L) Tetra Tech NUS, Inc. SEDIMENT'SAMPLE LOG SHEET 
I I Page_ of_. 

Project Site Name: NSWCCRANE Sa,mple ID No.: 1680 i<Jooo4 
Project No.: N9060 CTO 0279 Sample Location: 16SD /Q 

U Surface Soil 
0 Subsurface Soil 
[X] Sediment 
U Other: 
U QA Sample Type: 

. Method: 

· Monito~ fleadings 

.· .•Alla1~s •· 
SVOCs (8270C, SIM & 8151A) &·Explosives (833o & . 

. Pici<rte8f . ·. ·•:: .... · . . 

'. Metals (~) & Hg (7471A) · · 

.. fv'!etals (6020), Hg (7471A). TQG, CEC, pH & AVS/SE;M ·. 

Sampled By: T. Rojahn 

C.O.C.No.: 

Type of Sample: 
[X] :Low Concentration 
U High Concentration 

.. ···' <?~ ·/::l;f1Y 8cii.:a1~~,j~;·t'·'J't' .. ' . 
..... - ,.,:- ...,,._..;.,, - .. .;. ··~ ·-·- '""'¥-

.... ·.· (1) aoz. Glass Jat: 

. ... ·.·· .. · ·::_..-

..... ; ....... 

. ,;. ·; .. •.·: ... ·· 

Refer to Rgure 3-3 of the QAPP for CTO 0166 · .. 



.;:_..'.··. 

( j L) Tetra Tech NUS, Inc. SEDIMENT SAMPLE.LOG SHEET 

Project Site Name: 
Project No.: 

·U Surface Soil 
U Subsurface Soil 
[X) Sedimerit 
U Other:. 
0 QA Sample Type: 

NSWCCRANE 

N9060 CTO 0279 

Metals (6020).·Hg (7471A), TOC, CEC •. i>l-i & AVSISEM 

Duplicate ID No.: 

. pPO¢CJ/ 0 ~ 0 I 

I I Page_ of_ 

Sample· 10 No.: 16Soil0004 
Sample Location: 16SD I l 
Sampled By: T. Rojahn 

C.O.C. No.: 0982-. 

Type of Sample: 
[X] Low Concentration 

· 0 High Concentration 

Description (sand, Silt, Cl~y. P.'loistute; etC..) 

(1) 89z. Glass Jar .·· 

(1) 80.Z. Glass Jar .. 

. . 

Refer to Figure 3-3 of the QAPP for CTO 0166 



APPENDIX C.2.2 
. . . SWMUi6 

SEDIMENT SAMPLE LOG SHEETS 
ROUND2 

... ) 



SOIL &SEDIMENT SAMPLE LOG SHEET . ( I L) Tetra Tech NUS, Inc. 

·; I 
Page_ of-. _c 

Project Site Name: NSWC CRANE:. SWMU16 

Project No.: N9060, CTO 0279 
~~~~--'~~~~~~~~-

Sample ID No.: / bsDl ~ ODD Y. 
Sample Location: f "'- s D I z 
Sampled By: r= ¥1 I Al\. C. 

[] Surface Soil 
[] Subsurface Soil 
{X] Sediment 

C.O.C~ No.: __ 4_8_· /_/_ .. ___ _ 

[] Other: 
[] QA Sample Type: 

Type of Sample: 
[XJ low Concentration 
(] High Concentration 

~i0l')i. ~ .. ~. iiiiliQepth. .. ···· ...• 
Descripti.on (Sand, Silt, Clay; Moisture; etc.) 

nme: _01.i/6 (!) - ¥' "'' · 

NA 

Metheid: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

Tiine (lepth 
NA NA 

Color Descrip~i~n (Sand, Sil~ C:lay, Moisture, etc.) 

NA .NA. 

.. 

.· 

fvf0tals SW-846 6020·& Merctiry SW-846 7471A (1) 40z Jar . ~: iY.~ · . . · ·' 
S~1ected Ion Monitoring - PAHs .. _.--,(1) 4oz J;;ir N<i · '2: .. ~· 

vc>latiles SW-846 ao1 ss . r.(1) 49z Ji:Vcid3) Enc;ore Samplers ~ 
··~· 

·;.' 

··--·.:.: _:' 

"·.: .. 

. @'!!~Ef!~Tt~t~~l~~~~~·~~~~;"'.'.':'.~=:::"':~~~~'.~~~~~~ f!f*~~~~-1~~~i~~~~~~ '· .• 
0''336 

.. ·.· 

· ~ iiti ,ii!--~~~.~Sig.n;ar;atu.r~e( .. s)~: .. 07:.~-----, MS/MSD Duplicate ID No;: 
_,_-



( I L] T etraTech NUS, Inc; SOIL & .SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWCCRANE,"SWMU16 

Project No.: N9060, CTO 0279 
~-------------

[] Surface Soil 
[] Subsurface Soil 
[X] S~iment 
[] Other: 
[] QA Sample Type:· 

D~te: 

NA NA 

Method: 

NA 

Co.I or 
·NA 

Page· I_ of!_ 

. Sample 10 No.: f6S0{30Do'f 
Sample Location: 1£ .5 0 /3 
Sampled By: 17 w IM c. 
c.o.c_ No.: 48// • · 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Oe~cription (Sa~d. Silt, Clay, Moi~ture, etc.) 

NA 

1-------.......,...,---'-"--+---'--'----'---+--------+--------'-----"""'--"'------1: 0 .. 

Monitor Readings 

(Range in ppm): 

NA 

EXptosives & M!~ellan~µs Explosiyes SW"'846 8330 

S~lected Ion MopitQ(ing <PAiis 

,_, 

.-~· -

f!f! .. '!!~1m&~~~~~~~~,~---~~~~~~E~~,-: 
. . 
'f'tloro # oJ J Er 

§!!!f~!fMJHJ~.!!~lifE~i#f"I~ffl&~~~liiii'Ji.'~fiJii"~~a~e~~-!f'~~~ .Signature(s): 

MS/MSO Duplicate ID No.: 

< /6FD IQ;}q-o:J& 



( j L) Tetra Tee~ NUS.Inc, SOIL & .SEDIMENT SAMPLE LOG SHEET 

Page /of/ 

Project Site Nam~: NSIJVC CRANE, SWMU16 

Project No.: N9060, CT0.Q279 
~-----'--"--------~~ 

Sample ID No.: 
Sample Location: 

/6.:>JP/~ ooc.<:/­

/65P/¢ 

U Surface Soil 
U Subsurface Soil 
[X] s·ediment 
0 Other: 
0 QA Sample Type: 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] low.Concentration 
U . High Concentration 

.·~ . oepth . COior De~cription (Sand, Silt, Clay, Moisture, etc.) 

Time: 1.r1 a 4./' fi;(d · "!>.i/7 ~rs:r::.. 5'~..-~ f ~,..~vcl 
~thod: 7hr fr.,wr.,J · S--th-c.+h-l , 
M{>nitor Reading (ppm): -:- , .. ,, , . ·. ;, . 

~~~g&~ll~I::~:~~=.~-~7~~~~~~~~~~~i11f~~i&~~~~~1j~~i,~~ :···:% 
~ .-:: . . .. ': .' .. '. : . ' .-, . 

Date:: . : l;jme .· ~pth ·.'' i Qqlor, Descnption (Sand; Silti Clay, Moisture, etc.) 

NA 
Method: 

NA 

Monitor Readings 

.. (R{mge in ppm): 

NA 

NA NA NA NA 

.. ,";-.. 
: •en~l!i,E@BMmmlCO ___ __ _ -==:-~-·- ____ _ --~-- ---==-··- ---·. ---~~~~ 

·F .· Afiacv.s!s.' ·c- ·. .· · ::'· ·, ·;~!1.~i~~.,::~efoiitemeniS . co1ie¢1~; .. ·,. 
1-Expl-:,.~ _OSIV_._e,..,.s_&_·'..Mi'--' _•$_ce~H_an...,..eo_us....,.··._Expios_,·· '-. ··,..,.·_iir_es_: ·_s__,'l{...,"84_· ·_·6_8330_.·_. -+-····_··:"'"' .. ·'_."._ ··~.··_·__,J,.,t).__'·4o __ ·: .... ·z.,..ja°"'· :r_. ·~-,..,._.:..,;...i--:-'--'--"···•;.;;.:"·'';?.:.;~'.;.;· ··,,_..-'---4--,...-· ---'-'· ·": .. " 

M~tals SW·846·662o &Meri:QrySW-846 7471A (t)'402:Ja( :·.v--;· .. ·. .. 

se(epted Ion 'MOnitoring - PAHs .; . (1) 4oz Jar /I/ u 
YOJ:iltiles SW-846·82608 ·, .· , .. . ,,(1) 40z J~r or(~. ~Fiaa..e Omnf.llers · ,,,r 
Vof~tiles SW-846 l!015B . , • . .:.(1) 4oz Jaror:(j} ~fiee1i:: a@1tplEllS v/. 

•§i(i?J~i.ft{~~!!te,A;!':~~~~1'iEid:i~f&~~'ff;;'f!fti~l#~~;?ill'f~~~~~~fi~~Y?il!~i~.~I~f%l~:i4 Signature(s): 

MS/M~ . Duplicate ID No.: - 'l ~ 



[ IL) Tetra Tech NUS, Inc. SOIL & .SEDIMENT SAMPLE LOG SHEET 

PageLof !_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: / 6 > O. ;s;-tJCJo<J. 
Project No.: _N_9_0"'""00-'.'-c_T_o_o_2~1_9 _______ _ Sample Location: -'-/_6..;__$_P-L./_?~----

[] Surface Soil 
(] Subsurface Soff 
[X] s·ediment · 

. [] Other:: 
[] OA Sample Type: 

Method: 

NA 

·· Mohitor Reading~ 

(Range _in ppm): 

NA 

ExPfos;ves & Mlsceitaneotis Ei</iJOSives S\V-846 _833Q. 

. Metals SW-846 6o2o & Mercury SW-846 7471A 

·• Setected ion Monitoring - PAHs · 

Volatiles SW-846 8015B 

;·.--.:.· 

MS/MSD 
~ 

Duplicate ID No.: 

Sampled By: ~C. 
C.O.C.No.: 4807 ·. 

Type of Sample: 
[X) Low Concentration 
[) High Concentration 

.(.1.). 4oz Jclr. . · 
(1) 4ozJar 

.(1) 4o.Z Jar 
: (l) :40z Jar.or ~l EHeo11e .Gmuplel'S 

. '~. 



·sotL&'SEDIMENT SAMPLE LOG SHEET [ 1 l)Tetra Tech NUS, Inc 

I I Page_ of_· _· 

Project Site Name: NSWC CRANE, SWMU16 Sample JO No.: 
Sample Location: 

/6 5 0 /6 t)dO'f 
Project No.: _N_906_· _o_._c_J_o_o_2_19 _______ _ /650/6 . 

a Surface Soil . 
0 Subsurface Soil 
[X] Sediment 
a Other: 
0 QA Sample Type: 

Date: 

NA 

. M'eihod: 

NA 

·. M9rJitor Readings 

. {flange in µpm): 

NI\ 

: Tim~;. 

NA 
()eptb .Color 

NA: 

Sampled By: ;??C 
C.O.C.No.: 

Type of Sample; 
[X] Low Concentration. 
0 High Concentration 

· 0esc~iption (Sand;Silt, clay; Mpisture, ~tc.) 

. NA. 

. :.:;~.·· ... · ... '. . . . '. .· ,_; .. 

~~~~MA'BmL~-===.--=---- -======~ __ :=5~~~~~ '·· ,- ~\.,~- · . Ana•n!~> · . · . .:~GC:>n~liler:;Requ~tements ..... :: .. 9.tiJer 

MetalsSW-846 602o& Mercuiysw~B46 7471A. ·.' (1) 40zJar ."''.· 

seiected Ion Monitoring ~ PAHs · (1) 4<>z Jar · 

yq;atiles SW-846 B26CJB ·· ~).f0Lklln:b1 (3)£nc0reSamplers 

vdlatiles SW-846~01se: · 

, -~ 

£i~§I!f~J!!~!§l[ififL~ii!'.tl1?I~~[~~~i~iIJ'.~~fik~~A~~~~jt~~~1~~~~ Signature(s): , . 

MS/MSD · Duplicate ID No.: -:77~ 

:~ . 



(IL) Tetra Tech NUS, inc. SOIL&:SEPIMENT SAMPLE LOG SHEET 

Page_L of _!_ 

Project Site Name: NSWC CRJl.NE, SWMU16 Sample ID No_: /6 501 roocx::,-
Project No_: N9060, CTO 0279 

--~---'~-'-~~-----~~ 

U Surface Soil 
0 Subsurface Soil 

. (X] Sediment 
0 Other: 
ff QA Sample Type: 

Sample Location: _/._'p'_.s:_&>_/~7 ____ _ 
Sampled By: ,CiA./ 

. CD.C. No.: -4--=--8-0_7 ____ _ 

Type of Sample: 
[Xi Low Concentration 
U High Concentration 

§!f@!-~9RIBl&ina.,l-fliB1t;11~\~~,\~~,~~1tl!&•re~l~t!A11ltltllt~'Yt!JtW!Zt'.~'.}}JL 
Date:-· /a· L '/~ i_, _ COior . oesciipti-On (sa·r.~; Silt, Clay, Moisttm:?.; etc.) . .. 

nme: 

MOnitor Reading (ppm): 

NA 

NA 

. Monitor Readings 

. (R~ge in P.Pm): 

NA 

. volatiles SW-846 f!26o8 
Volatilessw-846 801ss 

. NA:'. 

~,; /~ f4,u .b ~ c; ..--... J c { 

.. R,.cJI- )H ,,,_ -I' . 

Description ($.and; Sil.~ Clay, Moisture, etc.) 

NA NA 

( .. 

ver ..... 

\ 



( j L) TetraToch NU$, Inc. SOIL & .SEDIMENT SAMPLE LOG SHEET 

Page_L_ot~ 

Project Site Name: NSWC CRANE. SWMU16 Sample.JD No.: /6 5l> /.:f'CJOO<f 
Project No.: N9060. CTO 0279 

~~~~~~~~~~~~~~ 

0 Surface Soil 
0 Subsurface Soil 
(X] Sediment 
a Other: 
0 QA Sample Type: 

~Jmi!§'Wl.?:~~11~1~1:~~.t&~}'.~f; 
Date: /0/44-/{J ?> .. · 
Titne:. /ft/0 . 

Method: JJu ~"~c 1· 

. Depth Color 

Sample Location: ~ 5'L>./S · 
Sampled By: ~wZ,,,,c. lz~ 
C.O.C. No.: ft3 07 . 7 

. . · 

Type of Sample: 
[X] Low Concenti:-ation 
0 . High Concentration . 

DescriptiOn (Sand;Silt, Clay, M~i~ture~ etc.) 

~~""$<=-. >,,,,.,,., / 4 c;;;,,.ue_/ 
. 5..-?--k~~'J 

~itor Reading (ppm): · - , :: ;·.. ·.. . . , 

._,._.~~~L~,>&~,~~~~~.i:~~~~~--!~;~~1~~-t~Bt~~-i'il·~~~~ •· · .. 
··nine De~cripti9~ (Sand; Silt, ~i~y, Moisture, ete.) 

NA. 

Met1100: 

NA 

M<?nitor Readings 

(Range in ppm): 

NA 

NA .. NA NA NA. 

'. 

M~tal$" SW-846 6620 & Mel'Ct_JiySW-846 7471A' . fl> 4<Jz j~r . ': v: ' 
· se!ected Ion Mooitoring ~ PA!':IS,. . . . (1) 4oz Jai ,</(); 
v~atilesSW-846 a26oB .. '.C1)_4o~.Jar or (J~ liF.leete Gm11~lef6 £/" ·· 

.. 

· .. · 

~ .. ~" .· 

·· . 
... _,.:_ ·._._._." 

!!~~~--~~t~~~~~~~~""~,,,,~~7:'~~~~1'1 -~~~,-=~~ =~~~-S:'.'_,_:~~;,:~~:~:::=:_:~=-: = _ ~ ; 
. ., 

MS/MSD Duplicate ID No.: 

.=!·. 



( I L] Tetra Tech NUS, Inc. SOIL & 'SEDIMENT SAMPLE LOG SHEET 

Page/ of_/ .. 

Projeet Site Name: NSWC CRANE; SWMU16 Sample ID No.: /6.5 /)/' doo4 
/6 501, Project No.: N9060, CTO ()279 

~~~'---~~~~~~~~~~~ 
Sample Location: 

0 -Surface Soil 
0 Subsurface Soil 
(X] Sediment 
U Other: 
U QA Sample Type: 

Method: 

NA 

Mcini~or Read,ings 

(Range in ppm): 

NA. 

NA NA 

Mem.f~ SW-846 6620 & Mercu.Y SW~84Q 7:471A 

Se~l~· 1011 .MOllitorjng. - PAHS:·. 

VO@tiles sW-84.E? ~?GOB ..... · 

VQlaliles SW-846 ffQll'![l. 

MS/MSD 

~ 

Duplicate ID No.: 

NA 

Sampled By: 
C.O.C.No.: 4807 

Type of Sample: 
[X} low Concentration 
U High Co_ncentration 

oescrlptibn (Sandi. Silt:; t91~y. M.oisture,. etc.) 

· 'ccjntainer'.Bequirements 

(1) 4oz.Jar. --.:· k'.:·'·: 
(l) 4oz Jru-· 

·: f.1J4e~claf.er(3)Enc0re Samplers . 

>~f4e;i 'ar 9r (f3). EnC9re Samplers 

. ·/"'" 

--;r-~ 7 ... ·.;··. 

.~ . . .,.. 



[ j L) Tetra Tech NUS, Inc. SOIL & .SEDIMENT SAMPLE LOG SHEET 

Page_l_ of I · 

· Project Site Name: 
. Project No.: 

NSWC CRANE, SWMU16 Sample ID No.: /6§p~C> Ct:>o '{ 

. U Surlace Soil 
li Subsurface Soil 
[X] Sediment 
{] Other: 
{]QA Sample Type: 

N9060, CTO 0279 Sample Location: t65D2o 
Sampled By: t::N /Mc 
C.O.C. No.: ---"#'.~B ..... /I,_/' ___ _ 

Type of Sample: 
[X] Low Concentration 
[) High Concentration 

"----iiiil)····· ~QJi_i: mniiii , Deiipithi· ill Color ·Description (Sand, Silt, Clay, Moisture, etc:) 

M9nifor Reading (Wm): - . ... . .. · U)t:?;i'. .J •. . ;,;; , . . •. • •• 

a•-nm~_§•a¥.~il~~~~i~,~~~~~;j;~~-·~~k~r~~~~'~. 
pa.te: Depth Co for Desciiption (Sa~d, Silt, Clay, Moisture, etc.) 
.: ·'. 

NA NA .NA NA 

Method: 

Monitor Readings 

(R'ange in ppm): 

NA 

setectEld Ion Morii(oring ~ PAHs ·· l1l 4ozJ;:ir ... '. 

.. · ... ;·,, · • .....-ft)4Pz Jariir.hl -~nCQt:e Samplers ,_.---. 

;~~~g~~~1'.!~~~~~~~~~~ ~~k~4f.~t~~~~~~~~'.fi~~~-,f~gj .. · 
.·· 

Signature{s): 

MS/MSD Duplicate ID No.: 



( j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_{_ of_!_ 

Project Site Name: NSWC CRANE, SWMU16 

Project No.: N906o. cTo 0219 

Sample ID No.: /6SD210e?d~ 

/~f(l 2/ 

0 Surface Soil 
0 Subsurface Soil 
[XJ Sediment 
U Other: 
0 QA Sample Type: 

. Date: .Time. 

NA NA· 

MethOd: 

----'----------~ 

Color 

NA NA 

Sample Location: 
Sampled By: 
C.0:0 .. No.: 

Type of Sample: 
[X] Low Concentration 
[) · High Concentration . 

oes~ription .(Sand; Silt,Ctay, r..\~isture, etc.) · · · 

t-+----N_A_--'--+-----+------,--+-------..,...,+--,...,.----~_.....-__..~---'--..-..c..---..-=1-'· .... · .. 
· M'*1itor Readings 

,. 

(Range in PJ>m): ~.~ : ~- :;: 
1-----1--------1--------+-------'---~---------1 

.NA 

. ExPlOsives & .Misci411aneous· Bq:il~ves SW-.846 8330 

M~~s SW-846.6~0 & Mercury SW-846 7471A 

Sel_l!cted Ion Monitdring_- PAHs 

Volables SW-846 fl260B 

: Vol.~tiles SW-846 80158 

. ;= 

---------------------1----~--------1-----~---=--'-.;.....;..~-"--'-~~--11· ·; . 

MS/MSD 

-----
Duplicate ID No.: 

. Signature(s}: 

77~ 



\ 

( j L} Tetra Tech NUS, Inc. SOIL & 'SEDIMENT SAMPLE LOG-SHEET 

Project Sit~ Name: NSWC CRANE. SWMU16 

Project No.: N9060, GTO 0279 
~~~.....,.-~~~..,--~~~~~~ 

U Surface Soil 
U Subsurface Soil 

. [XJ Sediment 
U Other: 
U QA Sample T\,tpe: 

Page_f_otL 

Sample ID No.: /6S-/3>'Z Z..Do01 
Sample Location: /65oZ.z;., 
Sampled ay: 
C.O.C.No.: 

Type of Sample: 
[XJ Low Concentration 
0 High Concentration 

fif!t§JgfM6~~~!~~iifii~~<~~~~i:fr!£.i~~~~i~1ttI&ii~tt\'ti.ff.lflft~wJ~~~~fi-!i~!.~tii;.~~fa~~¥1ii~~i~~~iJf~it~1{ 
pate: /6/Z.¥ / o 3 [)epth cOl()r Des~t,ption (Sand; Sift, Clay;j.toisture; e!C';) 

nme: /6// 4" ·.O,,(d -~-,-/~ >o>i-.e. S4---~ 
Method: "lJ 1< -t;-.c> w d J)4-~~ 
Monitor Reading (ppm): - Ro&1f- flfA f · . , .. • ,, . ., 

'· .. 

-~~~~~J?L~,~=::-:.,~:;J~1~;;;~~:"' -£~~--:::~~~~;;:~~~~.::::· - ~:.-~ .. : .. ~':. ~~~~~ ... :;~~:~::'.'?~I? 
D~te: ' Time . : Depth eolc)r ; Description (Sand~ Slit Cl~y. Moisture, etc.) ., ·. 

NA NA .NA ·.NA ... 

NA 
.· 

MOriitor Readings · · 
1--~~~ ....... ~~~~~~ ....... ---~~~~~---~~~~~~~~~~~~~~~~--11 

(Range in ppm): 

NA 

'Other· · · 

Metals SW-8466020& MercurySW-8467471A (1) 4ozJar • .:~ · • , 

Selected Ion Monitoring -PAHs 

Volatiles SW-84Era260B . '.·~ 
-'._;.-.' ·.:. 

. Vblatiles SW-846it!015B . - (1)':40z Jar or (3) E,ndore samplers . 

·-.•. 

';}: 

~~l!(i~@l§~.i_~~ii~~~~~~~~~~~~ ~~~::.;:__:::__:- -~~-~~~= :• . 

JJ1 

MSiMSD Duplicate ID No.: 

-· -----



( IL] Tetra Tecti NUS. Inc_ SOIL & "SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMUt6 

Project No.: N9060, CTO o279 

U Surface Soil 
U Subsurface Soil 
[X) s·ediment 
a Other: 
0 QA Sample Type: 

.NA 

··Method: 

NA 

Monitor Readings 

(Range in ppm): 

NA 

~~-~--------~--

NA· 

E>ep10sives.& Miseellane<>US ~i,ve~ $W-846 8330 

S~ected lon.Mofiitoring - PAHs: '. 

Sample ID No.: 
Sample.Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

. Page__L of _L_ 

/6 50 2b:llkJ4 
/G"SPZ-z., 

[XJ low Concentration 
ll High Concentration 

,.: . ..- . . ;· .. :. . . ..~ 

Sl!!§~~~~~~~~~~~~~ .. Jls~«f.:' 

MS/MSD Duplicate ID No.: 
-----~.---



APPENDIX G.2.3 
SWMU 16 . _ 

SEDIMENT SAMPLE LOG SHEETS 
ROUND3 

.L 



( IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_Lot't 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other:. 
[] QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 16SD030;J_ 
Sample Location: 
Sampled By: 

16SW/SDO~ 

C.O.C.No.: 

Type of Sample: 
[X] ·Low Concentration 

· [] High Concentration • 
. . . . 

~l~~t~JL~j,!flii&i~l~lMl.lli&~t-&~~~~,.~~\:WtW~~4~.,Jjl~~J:~a&'\t!~~ 
Date: · 10/1 o{()C\- · Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 144"> SA.tifD · 
- II T" . . Me1ho9: D5 Te<:>Wtu..: 0 - 4. ......., Sl\..A""-' TR F GOAv 8,..; 

.· •. MonitorReading (ppm): . '6n...N -. tR,Y 

'.• Date: Time 
r 

Depth ~5criptio~ (sa.;d, Silt, Clay, Moisture~ C!tci , . Color· 

NA NA NA NA 

'Method: 

•·. Monitor Readings 

· · F (Rarige in ppm): 

i· .· NA· ... 
.-. .· ~ . •··· · ........ . 

· AOalY$is 

·: Meti:ll~:SW-846.602o &,;JVleri;XJry SW-846 74i1A 

''. Volatiles SW-846 801SB. (1),4ozJ1iroi<(3> El'.1¢0re$ampiers YEfslf;io •.···. . ~ ... 

~ ... 

.. 

.. '· 
.·. '.'· 

... 

. 

;\ pSEIW~~f?~~~(l~~~~~~~~~~~~~~~~ !K~~~~~~-;=:~§::=-~~"~~~ 
.· 

See Figure 3-4 

Sigoature(s): 

MS/MSD Duplicate ID No.: --
v 

.,- __ . 
·.,, 



·. ,··.·· 

Sam leNuinber: 

Photo ra 

Predominant Surroundln Land Use: 

Cano 

Yes 

A etatlon Present: Yes 

.Water flowln : Yes 

Or anlsms Present: ·Fish 

Water Width 

Channel Width 

Si ns offloodln circle all that a I Yes No 

Dee Pools Present >2 foet : Yes . . No 

Sediment Substrate: Sedrock 

(Circle all that apply) 

Se(.liment Oils 

Water Odors: Normal 
......... 

Wat.er Suriac:e Olis: Ncirie t--.) 

rurbldlt : Clear 

' . •i 

$am Ier: -s'sc/ JG 

·--· _West __ North __ South 

·Other 

Sn.aded 

1· 

Stream obannellzec:f.: Yes 

\:·,:;~(2.5-10 ih) 

.ciay;i · ··· 

i P.~troleum. 

·: Moderate · 

Petroleum · 

She.eh 

I I.~ 

. ~.10·2.5in) 
Muck 

Iron deposits 

Chemical 

Profuse 

· · Chemical 

· Opaque 

Anaerotiic 

Anaerobic 



[ I L) T et'a Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_otk 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SD0402_ 

Project No.: 

O Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

Time: 

Mettioct 1J 1 

Monitor Reading (ppm): 

··Date: 

NA 

Method: 

NA 

; Monitor Readings 

, {Range in ppfh): 

NA·· 

Ti!lle · 

NA 

N7 448 CTO 0343 

Depth Color 

.Depth· Color 

NA NA 

Sample Location: 16SW/SD 01-
Sampled By: 
C.O.C. No.: <) l \ 4 

Type of Sample: 
[X] Low Concentration 
O High Concentration 

Description (Sand, Silt, Clay, Moisture~ etc:) 

St CT'( S. A. Nb -:tR F=-" GR. . 
0p;_6ts.T 

NA 

. . Metais·svv-846 6020 &,Mercury S\A/-846 7.'47:1A ·' ?:fozJar 

: vo1ati1e5 SW-8468260B (1) 40z Jar or (3) Encore Sampl~r.>) .. 

VC>latiles SW-846 80158 , . .-.i-. (1> 4oz Jar or (3) Ericore Samplers 

See Flgure 3-4 

Signature(s): 

MS/MSO Duplicate IO No.: -



SUPPLEMENTAL SURFACEWAf~~~~0giAA;~~,;·~AM~~~;OOCUME:NTATION SHEET 
NSWC CRANE;'·INiilANA . . ' . . 

Photo ra 

Cano Cover: 

Yes 

A etatlon Present:: Yes 

.Water flowln ·: Yes 

Or arilsms Present: Fish in -

Water Width ft : 

Channel Width 

SI ns offloodln circle all that a 

Dee Pools Present :>2feet ; 

Sediment Substrate: 

(Circle all that iippiy) 

SecHment Odo 

Sediment Oii 

Water Odors: Normal ' 

Water Surface Olis: .None N fl·. · 

.Time: • f 30s ·Sain ler: .:re; · $SC 
··: ; 

__ w.esi __ ._North __ South 

.... ··. '• 'f•: •. · .. 
Stream channelized: No 

I •I 

s Other: 

~.10·2.5 in) 

. Muck 

lro.n de osits 

Chemical 

.< • i"· Profuse 

.Chemical. 

•·•Opaque 
; ~ .. ~ -. . ··:,,, .. , . : . 

Anaerobic 

Anaerobic 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of -k. 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SDOSo~ 

Project No.: N7 448 CTO 0343 Sample Location: 16SW/SDQ5 

[] Surface Soil 
[] Subsurface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

. ~i~or Reading (ppm): -

Depth 

0-4 

Color 

Sampled By: 
C.O.C. No.: '<::ZJ//4-

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

5 A.t-.if) y S. t L\ 

i)A.MP 

: Date: -~Ti_m_,e--+----De~p_th_· __ ..-__ c_o_l_o_r ---t--·-De__,scr_ip~t_io_.n_ . .:..(S_a_,n_._d~»·s_i_lt, __ c_1a __ y'--, M_o-___ i~_tu_r_e,_· e.,..:t_c.-'-) __..-1 

~ ~ ~ ~ ~ 

; M~thod: 

NA 

•.• Monitor Readings 

,; .(1)·: 4ozJar 

. (1) 4oz Jar or (3) Eriore s~mpi:eis .. ; · 
(1) 4oz Jar or (3) Encore S<Ullpfers 

See Figure 3-4 

~Pi!ci'~·~[!:J~~:li!!]J~5P~):gJ>!!J!Eaii'.-~.·.f)~.le:;,;;~·_:;····;,_· -±.wS£1.12£SK2t.122ZSW±E21.21:ili£2~q Signature(s): 

MS/MSO Duplicate ID No.: 



··{ :~:. 

suPPLEMENiAL suRFAce·wAtER/~~bnv1'i~Nf SAMPteoocuMENTATION SHEET 
. . . . '• NSW.C ¢RANE;.INOIANA . . . . . 

Sam Time: · l ~5 5 Sam ler: ':JG/ SDC 

Photo ra . __ i _West · __ North __ South 

Predominant Surroundln 

SI 

Aquatic Ve etatlon Present::: 

.Water flowln :· Yes 

Or an Isms Present: Fish· In 

Water Width ft : 0''A 
~~=~ 

Channel Width ft : .. ~I 

ns offloodln circle all that a Yes 

Dee Pools P.resent >2 feet ~· Yes 

SedlmentSubstrate: Bedrock 

(Circle all ihat apply) @ 
Debris 

Water Odors; Normal 

Water Surface Olis: Non.e 

--

.· :'·. : : i.' :" .. . 
.Stream channEillzed: No 

-

Petrpleum 

::; tV)oderate. . 

·:··· .. 

' ·•.I 

lies .·Other: 

~.10·2.5 in.) 

. Muck 

I rem de oslts 

Chemical 

· . l?rofuse 

Chemical 

.·. Opaque 

Anaerobic 

Anaerobic 



[ j L)Tetra Tech NUS, Inc SOIL & SEDIMENTSAMPLE LOG SHEET 

Page of .l.,_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 
Project No.: 

U Surface Soil 
U Subsurface Soil 

· [X] Sediment 
U Other: . 
0 QA Sample Type: 

N7 448 CTO 0343 · Sample Location: l6SW/SD9C, 
Sampled By: 
C~O.C. No.: {)\ 14 

Type of Sample: 
[X] Low Concentration 

· U High Concentration 

Cofor Description (Sand, Silt, Clay, Moisture, etc.) 

·0- 4 11 
TA."-l Stv..J(C)'-( S l~\ 

· Moniior.Reading (ppm): 1. Dfl.Y ·· 

Time Oeptti Color 

NA NA NA , NA '·' 

Volatiles SW-846 82608; 

Vcilaliles SW-84Efa015B. .,, 
·--- _,.: ;~·;/. . . . 

·.·:· 
. : .·~::. 

See Figure 3-4 

Signature(s): 

MS/MSO Duplicate ID No.: 



Photo ra 

· Predomlna.nt Surroundln Land Us~: 

Cano 

· Olchar e Pl e Present: 

Aquatic Ve etatlon Present:· 

Or anlsms Prese11t: Rish. i.n 

. I .· 
.Channel Width ft : 4 ± · 

· .. '<. } .w~st •. _:-. _. _North __ south 

No 

SI ns offloodln circle all that a 1 · · Yes W.aier m~fk1~r1[ff~~~· ' Waier·borne debris. Hes Other: 

Dee Pools Present >2 feet : Yes 

Boulde/(~16 ·.:.·' "'''·'·"~"· 
. •' , ... SedlmentSubstrate: Bedrock 

(Circle all that apply) . 
. '{• .~:.~: 

p~~~ .. . ,.1:·· 
. DWltll~·•·· 

Sewage: 

Water Odors: Normal 

Wat.er Surface Olis: None ~A 

Turbldlt : Clear ~ 14 
. :·. 

"( c.obbl,e (2.5·10 in) 
'· .. . . ~ 

). .petroleum 

·Moder~te 

·. Sheen .· 

Turpid .. 

~2.5.in) 
. Muck 

lro.n·de .oslts 

Chemical 

Profuse 

, ·chemical 

Opaque 

Anaerobic 

Anaerobic 

OtherComm~n~/ObseNation~~-~-~-~~--~•-:-·~ .... ~~-~·~~~-t~-~-...,.;....~---~~~--~-~~-~-~ ... · ;.·.·. 

• ·. · L iY.~ :,i'.1~L 
~:· ~·· ~ ···•·: ... ·. 

____________ -.,....,., __ ......, ___ -"-..___, _ _._ ___ ...._ __ . __ .\..;..·~· .... :;~t ..... ::~f ... i~'..;.:.'.~;:· ...... : ... '.1\""':~;_i~~-----· -------.............. ---...-----=---------
.· ..... 



( IL) Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

U Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

Time: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page___L of _l._. 

NSWC CRANE, SWMU16 . 
N7 448 CTO 0343 

Sample ID No.: 16SD0%02 
Sample Location: i6SW/SD~ 

Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X) Low Concentration 
0 High Concentration 

. MethOd: 0......, 4- $A.~~'( S \ LX" 

· Mooitor Reading (pPiTI): DR'i< ~ ()AM f> 

Date: . Time .Depth . Qe~eription:(sa~~. Silt, Cl~y, Moi;,tt.ire; etc.): . 

NA NA NA 
. Mettioct ·. :;: • ·:.- .. ·~ . <'§·. 

NA 

Vola:ti.les SW".-846 801 sa.·•·_.·. Yes/NO 
._.··::·· 

91~!~fjf@"ij!!~~~~~~~E~$1}~£i't~JI?~{;~?;!;i'::".i'.~;t1I::~~!i~i'.i2.§i;lH;;;~~:r4kf'P!!;"{J-;F;;;;;et~ic"\ Signature( s): 

MS/MSO Duplicate ID No.: 



·' '·~. ," ~ . . :·.~. . 

suPPLeMeNTAL suRFAci: WAr.Efus'~~r .... ):$AM#rie oocuMcNrAr10N sHEET · · NswciR:~;~:~!f 1~1~W.MN~,( .. ···· ·· · ; ·· . , 
Sam le Number: ·. 

Photo ra h Number/Dlr.ectlon: 

· Dlchar e Pl e Present: 

A elation Present:'·· 

.Water flowln : Yes 

Or anisms Present: Fish (in 

Channel Width 

SI ns offloodln circle all that a 

Dee Pools Present >2 feet ; . Yes 

Se.diment Substrat(!: Beorock 
(Circle all that apply) .@ 

Debris 

Wat.er Odors; Normal 
.... 

-

Wat.er.. Surface OUs~ None t0 A. 
: . . ' . . 

· Turbidit (dear 

~~~~~· .. ,"."""""~ .. ,...-....,..,~.,...;..~--~~--~~~~~~-, 

.'rime:; 11 l5 $i:lm ler: 

_._.·_North -__ .South 

. . " ... i'··· 
Strearrfehannellzed: · No 

~J~rW''~i;ii,~~~1Q 1, 1 

}Y ¢bnctete. 
··.1 .• 

·xd:~i',f"~froleu.m 

~.10~2.s in) 

:Muck· 

lro.n de oslts 

Chemical 

·.Profuse 

··.Chemical 

Anaerobic· 

A.naerobic 



( I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SD()<] O;l. 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[XJ Sediment 
n Other: 
0 QA Sample Type: 

Date:. 

Time: 

MS/MSO Duplicate 10 No.: 

N7 448 CTO 0343 Sample Location: 16SW/SD09 

Sampled By: 
C.O.C. No.: Q\c.YS 

Type of Sample: 
[X} Low Concentration 
[} High Concentration 

(1) 4oz Jar or (3) Encore Samplers · 

See Figure 3·4 

Signature(s): 



·.· •"'. 

suPPLeMENTAL suRF.A.ce wAreRis'eb1M~M¥./§~~'.~le oocuM1:NrAr10N sHeer 
. ' . ,· NSW¢'.qRANE¥'.INOiANA}:' . . . ; . 

Sam le Number:· · · ·1 t I 5 Sain ler: O'G ~ (. 

Photo ra h Number/Direction: :) . '_J_w~~t _. _. _. North __ south 

Cano Cover.: 

Yes 

A etatlon Present: Yes.· 

.Water flowin : Yes 

Or ·anisms Present: Fish. in 

Water Width tt : }.JA . 

Channel Wldth 

Si ns offloodin circle all that a 

Dee Pools Present >2 feet : 

Sediment-Substrate; Sedrock 

(Circle allUiat apply)· ~):. 
•Debris· 

Seqiment Odors 

Sediment Oils 

" 

Water o'don:1; Normal· A . 

Wat.er Surface Oils: None NA 
. Turbidlt : . Clear Kl· At. ·•·· 

.· .. 

' ·~~ 

· .•.. : .•. ' '· .. ··1·: . •• 
i:>trearri cn.anriellzed: No 

\· .. : 
' •.1 

.· .• 1:51a;,s 

(.: 

Other: 

·~ 10-~.5 in) 

. .. Muck 

• lro.n de osits 

.· Chemical . 

, Profuse. 

·: Chemical· 

.,·Opaque 

Anaerobic 

Anaerobic 



[ rt) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[J Surface Soil 
[J Subsurface Soil 
[X] Sedi111ent · 
a Other: 
0 QA SampleType: 

Vola61e5 SW-846:80158 .. 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth Color 

0-4-

Depth Color i 
NA ·NA' 

MS/MSO Duplicate ID No.: -

Page_J_ of k_ 

Sample ID No.: 16SD(002-
Sample Location: 16SW/SD 10 
Sampled By: 
C.O.C. No.: 

Type of SalTlple: 
[XJ Low Concentration 
[J High Concentration 

St LT'(' 

™scription, (San'd; Sil~ Clay, Moisture; etc.) 

NA 

See Figure 3-4 

Signature( s): 

~ _·. ' 



·. . . ·. . .·. . .· ... ·. ·, ·;,:i;H;·;;·;.·;?(;:g1~R:·~;;;[;::Kfii;f:;;,; ... · . . ; .· . .·. .. .. 
SUPPLEMENTAL SURFACE WATER1SEblME}JT\SAMPLE OOCUME:NtATION SHEET 

' ' ' ' ' 'NSWC dRANE'i::INDJANA' ' ' ' ' ' ' 
. .. . .. ·~": : ' . 

. Time: 131 

Photo ra . __ ._West __ ._North __ south 

Predominant Surroundln !.and Use: 

Cano Cover: 0 en .· 

Yes 

A etatlon Present: Yes 

.Water flowln : ·· ·Yes 

Or an Isms Present': Fish· ih 

Water Width ft:· 

Dee Pools Present >2 feet : Yes 

Se.dlmentSubstra_te: 

(Circle all ihai apply) 

Seqiment Odor • 

Water Surface Oils: None· 

Turbldlt : Cfear 

. -~ 

.... · 
. ) ; .. :'; 

' ' f ; 'i·. ' 
Stream channelized: No 

I ··.t 

-

·. i}'~)'.~5·10 :in) 

·· ··· :· ... '.. · v . ".! 'Clay .. 

Detritus .. ·. ;.;c'.·>>:f~:~l~f-~ ·; ·,:; Concrete 

::'..'.: ': 

Other: 

~:10·2.Sin) 
. Muck 

lro.n de osits 

Chemical 

Profuse 

Chemical 

Opaque 
·.··.,::.· ... 

Anaerobic 

Anaerobic 



[ IL} Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_lot1._ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SD\ \0~ 

Project No.: 

{] Surface Soil 
{] Subsurface Soil 
[X] Sediment 
{] Other:· 
{] · QA Sample Type: 

N7 448 CTO 0343 Sample Location: 16SW/SD{.1 

Sampled By: 5:lC/:JG 
C.O.C. No.: 9\ \4 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

O - 4 {3fLi0 ·~ ~i.v~"< Su::\-- ~. 
~onitorHe,acting (ppm):--,. _f:. 6R.k\J£..\.. ~ Df'-Y - DJ\M:P 

. Date: · 

.NA 

!i Method: ' 

NA 

•·• Monltor Readi~gs · 

MS/MSD 

·:'·~. \ .. 

See Figure 3-4 

Duplicate ID No.: 



Z,o.P Z.. 

Sam le Number:·· IG:,SD·I :·~:~ :· b~.t~·i·rt'.t.~f't· .!.·,4,.\.• Time:, i3c:t:O G 
Photo ra h Number/Direction.: .. v'0 ~fa'm ::t'~C) :±:· bo0~~tr~~:( '"""'.,..,,.,~,._......_,..;.;..._....,..:;.....o"""'--~~=·~ .... N-o-rt-h--_-_........;_ ..... ~S--o_u..,..th----1 

Predominant Surroundln Land Use: 

Cano 

· Dlchar e Pi e Present: 

Si ns offloodln 

Dee 

etatlon Present:· 
' ' 

.Water flowin : 

Sediment Substrate: . Bedrock 

(Circle all thai apply) (~. 

. . . . . .... · T· '· 

Streani channelized~: No 

I •.I 

·. · · ~0:10-2.5 In) 

/. .Muck 

fro.n deposits 

Chemical A.naerobic 

··: Profuse 

· .. Chemical Anaerobic 



[ It) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of~ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SD ldO;;) 
Project No.: 

0 Surface Soil 
O Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

Date: 

Time: 

N7 448 CTO 0343 

Depth Color 

Sample Location: 16SW/SD l.;i_ 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[J High Concentration 

Description (Sand, Silt, Clay, MoiSture, etc.) 

. MethOd: a --' 4 BruJ $Al-) t>y 'Sn.x ~ TR. CAA'<' 
· ..• Mooitor fjeading (ppm): .-:-- {)AN\. ~ M..bt.ST 

Date:· .Time Depth Color 

NA NA NA. NA 

Method: ·;.·· 

NA 

See Figure 3--4 

Signature(s): 

MS/MSO Duplicate ID No.: 



Cano Cover: 

Aquatic Vegetation Present: 

.Water flowing: 

Water Width 

. Channel Width 

SI ns offloodln clrele all that a Yes 

Dee Pools Present >2 feet: . Yes' 

Se.diment Substrate: Bedrock .· 

(Circle all thai apply) ~ : : . f . 

<Debris·.\ 

Seqiment Odors 
, 

Sediment Oils 

Water OdorsfNorn:ial · 

Wat.er Surface Oils:· None· 

· Turbldlt : Clear 

",.···::· ....... ·-1·,. 

")f~~=(·e·bociJMeNTAr10N sHEET 
.·AJ:iA;t . . . 

__ ._North __ South 

'' 1:· 

.Stream eh~.nnelized: No 

>·· 

Other: 

:.~!10-2.sinl 
{Muck ,. 
•;, 

·; Iron de .oslts . 

Anaerobic 

" Profuse 

Jctiemical . Anaerobic 

· .. Opaque. 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of _l,_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SDi3Da 
Project No.: 

· 0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

oate: 
TI me: 

Date: .. Time. 

NA NA 

. ,,, Method.: ,- . 

NA 

. N7 448 CTO 0343 

'Depth Color 

;Depth Color. 

:<NA' 'NA.<·· 

. •. '·. .: :;_·~.~ :. 

Sample Location: 16SW/SDJ3 
Sampled By: 
C.O.C. No.: 0/05 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) : 

f I c. S4.ln -c IR : F bfA.\) a 
cs7 ~ lu~ 

iiili 

See Figure 3-4 

e?I!§!§llfi.~P,li~l~~~~~~~~~~~~~J;~~~r~c"cI~~"fl~~ii"'.~~lf~ Signature(s): 

MS/MSD Duplicate ID No.: 



.. / 

Photp 

. Predominant Surroundln 

etatlon Presentii 

.Waterttowln :· 1 .vesL . 
.. , ,\ 

Or anlsms Pi'esent(Fish. 1.n. 

Wi:iter Width 

Channel Width 

SI ns otfloodln circle all that a 

Dee Pools Present. >2 feet ; 

Sediment Substrate; Bedrock 

(Circle all that apply) ·. ~ . 
D'ebrls. 

Sediment Odor . 

Water Odors;: Nor.ma! 

Water Surtace Ollsi'None 

. Turbldit : Clear 
.;·· 

gJ~'d6U~~1NTATION SH.EET 
. t.\ • 

:::)!.': .. 

. :;-" 

.,:.;:·:·: 

:. ' • i: . West ._•_.·_North _. __ South 

.
.. :.(.!.:::, .· ..... ~ .. . . 

-~·.· .:.: .! r. 

No 

Qther: 

.10·2.5 in) 

·•Chemical Anaerobic 

Profuse 

\ .. Chemical Anaerobic 

.: Qpaque 



·., .. 

[ j L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

I 1 
Page_ of_. 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SD /6' d .Z. 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] S6diment 
0 Other: 
0 QA Sample Type: 

N7 448 CTO 0343 Sample Location: 
Sampled By:' 
C.0.C.No.: 

Type of Sample: 

16SW/SD /C 

C)/ z z_ 

[X] Low Concentration 
0 High Concentration 

iiJ!~f~4M!:!!l¥~1tl\~~&Mfll['fat"l#UA,llltli£\€•m:*"@!tltil4~1?;'9Jti~itfklllff;:-ltlR~~-t~l\\tt•l!llltlBI« .. ~~ 
Date: /t::J- / Depth Color Description (Sand, Silt, Clay; Moisture, etc.) 

Time: ,5..+,,d7 _::;.- / /, . /;<.,,,..ca:-. .··. ·• 
.· M~ttiOc!: . 0 - 4 '" u ,cP' ',it"O<Jrh ~· Rc;.K.-1(' PP--<1/' s . . .·.·.·. . : . 
· M<)nitor Reading (ppm): - · · • · •· · . ' 'J)APTP! );. 

~ g1:e;g€~f1g1J§ll!l~!~ll••1~~~••1t1itt::~••l::•••~llll~~~~11L••~.1r~~~--~~JJ111 
··Date: · T.iltle Depth 

NA NA. ··· NA 

~m:~~t{q[_i§~~~~~~~_jf8tl~=~~~~~==== 
. .·~·· 

See Figure 3-4 

g!~§!~tl!I~R!I{:'!~!f~~;;~~'f~~~i~~j~~~~~.;n::;;i~t'i~'f'\~~:~~¥'ilt{~"f~~·~:c;';~0i~ Signature(s): 

MS/Mso· Duplicate ID No.: ------



Sam le Number: ·.I~ 5 O/G,'. 

Photo ra 

Predominant Surroundln Land Use: 

Cano ·Cover: · 

Yes 

'Aquatic Ve etatlon Present:: .·· · Yes· 

.Water flowln : · Yes 
. . . ~ . . . 

Or anlsms Present: ·Fish in 

Water Width ft : . · 

Channel Width. ft f 'Z.. . ·. 

Sediment Substrate: Bedrock · 

(Circle all that apply). ~ . 

Seqlmen~ Odors: 

S~dlment Oils: 

Water Odors: 

Wat.er Surface Olis: None. 

Turbldit : Clear 

, __ : ._W,est __ ._North __ South 

~-·· . 

. . . I'.· . 

. str~ar.ri channelized: Yes No 

.· .;· 

Conc'rete • 

.p6tr61eurn 

,·.Patrol~um. 

.. .Turbid.··-
. ,.' : 

iles Other: 

Gravel (0, 10~2,5 in) 

··.Muck 

lro.n de osits 

Chemical 

. Profuse 

Chemical 

Opaque 

Anaerobic 

Anaerobic 

OtherCom~~nts/Obse~at!ans:_~-· ~·~--~~~A~·-V~Y-·:~~~~~~~~~~;_•~~u~\t~,~~··~~---·~~~-~~-~~t~~~~~~~~~~~~~~ 



[ IL) Tetra Tech NUS, Inc. SOIL& SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
O Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample location: 
Sampled By: 
c~o.c. No.: 

Type of Sample: 

Page of ib.-. 

16SD1C\0;;;t 

16SW/SD \C\ 

[X] Low Concentration 
0 High Concentration 

Time: 1400 , Tl\·"· 
MethOd: D\5 · ROJJClL 0-4" g~ $1CTY FSA.JD- '112- 6f?A\Jbl 
Moniior Reading (ppr:ri): · -·. · DR,-'(~ DA.IY\f> · 

.·.Date; Ti!ne · ; . Depth Description. (S;md, Silt; ~lay, Moistur~,'9tc.fc··. 

st-~'--~N_A~·-'---'"--it---·._N_A~··_J.+-~~·-N~A~-------t--------'-'--,-~---'--+~~'--'---------------'-·-N_A~~----·~· ---'"""---------~ 
·•·<''''''.'·" .:; Mi)ttXxt: 

NA 

!f~§X~~§'.li~£!1!.~lEl~~~SE~~~~ mr~WM•,11te-.:.~~~ 
t 

See Figure 3-4 

Signature( s ): 

MS/MSD Duplicate ID No.: 



SUPPLEMENTAL suRFAc'e wi¥.~~f{~ N .. ,AMPLe:oocuMeNTArroN sHeer 
· · · · · N~w~·:·~~~~.~~~,:~-~:'~~~r 

PhoJp ra 

Predominant Surroundln 

Cano Cover: 

Yes 

etatlon Present:· Yes 

.Water flowln : Yes 

Or anlsms Present: Fish In 

Water Width ft : 

Channel Width 

SI ns offloodln circle. all that a 
'" 

Dee P9ols Pres~nt >2.feet : 

Sediment Substrate: Bedrock 

(Cli'cie all that apply) ... @:) 
Debris 

Turbid!~·.: Clear 

. .-:: .. 
~·-...... --· 

·. '.f 

_. _ .. "•_. w~st .. ·· _.· _._._North __ South 

. . ·" i: .· 

Strearn channelized: · No 

,. . •._! 

Other: 

~o~ 10-2.s in) 

· Muck 

lro.n de oslts 

Chemical 

Profuse 

Chemical 

Anaerobic 

Anaerobic 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil, 
[] Subsurface Soil 
[XJ Sediment 
[] Other: 
[] QA Sample Type: 

:·.: .. 

NSWC CRANE. SWMU16 
N7448 CTO 0343 

Page_I_ of .1.._ 

Sample ID No.: 
Sample Location: 16SW/SD'13 C.e-'2-S 
Sampled By: ssc(S& 
C.O.C.No.: 

Type of Sample: 
[XJ Low Concentration 
[] High Concentration 

Description.'(Sand,.'Silt, Clay, Moisture;~fo.).· ... ·.· 

.r NA 

See Figure 3--4 

~§!~!§.~~~t1~~;tI~\i£Y!,'Wt~~_;;~\\f~~~f'.fi'~?¥f~~~{~~~~l;;\~}!J;';~~~~'jf"fi'.t1~ Signature(s): 

MS/MSO . Duplicate ID No.: 



Photo ra 

Predominant Surroundlrf Land Use: 

Cano Covel': 

Yes -

etatlon Present: Yes 

.Water flowln : _ Yes 

Or anlsms Present: Flsh(in - -

Water Width ft : · NI+ 

Dee Pools Present >2 feet :_ Yes 

Se_dlmentSul;)strate: Bedrock 

(Circle ail that apply) . ~·-------­
Debris. 

· Water Odors;_ Normal. 

Wat_er Surface Olis: Nohe 

Turbidit : Clear 

Sam ler: 'SG( .s:rc..: 
_____ -Dowritfi~;~~~~~\k~;.,:\Ea~i:·· ~We~i ___ ---_North __ south 

I 

Strea_m channelized: - No 

NA 

-Si10-2.s in) 
.··.:,.. 

Muck 

I ro_n de _oslts 

Chemical Anaerobic 

-- _ · __ Profuse 

--- .(Chemical Anaerobic 

T · •Opaque 

Ovf 



( IL] TetraTech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
0 Sut)surface Soil 
[X] Sediment 
[] Other: 
[] QA Sample Type: 

Date:· . 'iol8lo 4 

Time: Ol\IO 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Depth Color 

Sample ID No.: 
Sample Location: 
Sampled By:· 
C.O.C. No.: 

Type of Sample: 

Page_L of _;L_ 

16SD~401 

16SW/SD~l.\ 

CH\3 

[X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

'Method: ,i)IS TRou:>~ 0:-4
10 

B~ <!.J..A.-<EY SILT -l"R. .SA..t..JD 

Monitor Reading (P.pin): - . tu .~· $A-\U ~~. 

·.rime-· oe;cription (Sand, Silt, Clay, Moisture; l;}tc.) 

.·NA ·· 

See Figure 3-4 

£K~~HJi~R!!?i!!ili¥f'.%~{3i'~f~!ZilY~1ff?~~'&~~~'l:~~~~~¥fii~~~~Hi;tf'i,f~~~~~t · Signature{s): 

MS/MSD Duplicate ID No.: 



Predominant Surroundin 

Cano Cover:· 

Yes 

Aquatic Ve etation Present: Yes 

.Water flowin : ·ves 

Or an isms Present: Fish· in 

Water Width ft : . \ 5 / .. 

Channel Width . i.o''± · ... 
SI ns offloodln circle ail that a Yes 

Dee Pools Present >2 feet : Yes 

Sediment SLJ._9strate: . Bedrock·. 

(Circle all that apply) . @',)·· 

..... 

· _. _.: _We~i · _. _._North __ south 

·': .. 

.;:· 
·~Y . 

. "i;, 

... ·{i· 

. ~ 

··i:· 
. ;, 
··:;. 

No 

Other: 

.~·2,51n) 
· . Muck 

lro.n de .oslts 

.. Chemical 

Profuse 

·.Chemical 

Opaque. 

Anaerobic 

.Anaerobic 



(I t:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_l_ of --1,_ 

Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
[X] Sediment 
a Other: 
[] QA Sample Type: 

Date: 

·Time: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth ·Color 

Sample 10 No.: 
Sample Location: 
Sampled By: 
c_o_c_ No.: 

Type of Sample: 

16SD:).50J 

.16SW/SD~5 

[XJ Low Concentration 
O High Concentration 

Description (Sand, Silt, Clay; Moisture, etc.) 

. MethOd:. i)lS TltOlJ..Jt8.v . <9--:-4'. ~R~ CkA.'<'E'/ Sier - TR. .S~~I) 
MOnitor Reading (ppm}: .. . . . . ~ ~ SA.\:l.J ~~ . .·. . 

· .. •.Date: 

NA 

· ....... Method: 

NA 

··'.·.·>· ··• ... TI.me .,. 

NA 
\ · ... DepUJ 

NA 

MS/MSO Duplicate ID No.: 

Cplor ··· '' 

.NA .. 

See Figure 3-4 

Signature{s): 



Photo ra 

Predomiha-nt Surroundin 

Cano Cover: 

Yes. 

A etatlon Present: Yes 

.Water flowln : :· Yes 

Or anisms Present: Fish' In 

Water Width 

· Dee Pools Present :>2.feet : Yes 

SedlmentSubstraite: Bedrock 

(Circle all that apply).· >~ 

... ,.,.:.''.:.· .. 

.. , 

.. ~·,'; . " 

<P~4: .·· · Sain ler: .· s:rc J' G 

_ .. _. _North __ South 

No. 

NC 

··~·2,Sin) 
• O·Muck 

.. lro.n de osits 

Anaerobic 

An.aerobic 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT _SAMPLE LOG SHEET 

Page_1_of~ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: .16SD~<p01 

Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type:· 

:, Date:. · . Time . 
NA· .NA ~-

Method: .,~ - 'f 

.NA 

j voratites sw.:M6:s260s\> · 
.·~· Volables SW-84680158 ·~ 

.. •· 
:·'.· 

::t. 

MS/MSO Duplicate ID No.: -

Nl 448 CTO 0343 

Depth .• 

NA 

Sample Location: 16SW/SD~ 

Sampled By: 
C.O.C.No.: 01 t3 

Type of Sample: 
[X] Low Concentration 
(] High Concentration .· 

See Figure 3-4 

Signature(s): 



&atn le Number: 

Photo ra h Number/Direction: 

Predominant Surroundin Land Use: · 

Cano Cover: 0 en · . · ··' 

Yes 

etation Present:·· Ye.s 

.Waterflowin i · Yes .. · 

Water Width 

Channel Width 

Si ns offloodln circle all'that a 

Oee Pools Present >2 feet : :< 

Sediment Substratei 

(Circle all that apply) (@): · .. · 

Water Odors; Nbrmal ··.A 

Wat.er Surface ~Olis: None 

Turbldit : .. Clear 
.. :· . . 

Other Comnients/Observatlonsi . .;..··:,;__..;..;..._..,._.;.;.._..;..;.......-..,-~"""' 

(. 

·, ·. 

·440 sa·m 

~West : __ . _. North _._South 

'· 

D.S, 

No 

~~10·2.5in) 

.,. Muck 

· I ro.n de .os Its 

C.hemical 

·>.Profuse 

Chemical 

,.. FR.lm'\ 
"" S0 SAM l£ 

l,.C)' • 

Anaerobic 

An.aerobic 



[ IL) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Depth Color 

0-.c· 4 
,, 

Page of~ 

Sample ID No.: 16SD'Of1-0I 
Sample Location: 16Sw1soa+ 
Sampled By: SJc./ :JG 
C.O.C. No.: 0105 

Type of Sample: 
[X] Low Concentration 
0 High Goncentra:tion 

·f MonitorReading(ppm):'-J--· . c; ·· 

~ll?l!~g;~ggg~-1r~--.--"l1-.1.~~~t~~--•'lc•a1mw111im:msi1~t•~~ 
Date:. -

NA 

. MethOd: 

NA 

-~- '. 

See Figure 3-4 

!Biffi!!t~fi~e!!§!itE!;)IK~f'0i~1o'g@~~f~k~~1B~'f'.:·~-Y:i'1\if'ffit'fo~~f;Kt'\i'.JJg;i;)'X/ _ ·.··· -.·:~ Signature( s ): 

MS/MSD Duplicate ID No.: 



::·: 

;.g:66u·~~'~r:Ar10N SHEET 
.;. I 

,._; ''c 

Photo ra __ North. __ south 

Yes 

A · etatlon Present: Yes Yes ·No 

.water·flowln : · Yes ... 

Or anlsms Present: Fish in u::>0.ctM> . 

. Channel Width 

SI ns offloodln · circle all that a Other:· 

Dee Pools Present >2 feet : Yes 

Sediment Substrate: Bedrock 

(Circle all that apply) ~ 

Debris 

~inf'i~K~~ f~sc1p in: ~.10·2.Sin) 
Muck 

Concrete Iron deposits 

Sediment Odors Chemical Anaerobic 

. Profuse 
.... 

.':···' ... : .. Ct)emical Anaerobic Wat.er Odors: Normal t-J.t\ 

Water Surface Olis: None N A 

Turbldit : Clear t-J ·.Opaque. 

·-.. : . 

... · ..... · .· .. 
·.,, . ··~· '"' .... ,, ~- _ .. , __ , ... -



SOIL & SEDIMENT SAMPLE LOG SHEET ( I L) Tetra Tech NUS, Inc 

Page_l_of i 

Project Site Name: 
Project No.: 

0 Surface Soil 
U Subsurface Soil 
[X] Sediment 
0 Other: 
0 QA Sample Type: 

nme: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Deptil Color 

Sample ID No.: 
Sample Location: 
Sampled By: , 
C.O.C. No.: 

Type of Sample: 

16SDd.1SO l 
16SW/SDC).'6. 

01·\3 

[X] Low Concentration 
0 High Conceniration. 

Description (Sand, .Silt, Clay, Moisture, etc.)· 

Mett1od: tJ,5 "l O--' 4 11 ~~t.J S1\,'TY f/M ,s~to...J}) 
M<JOitorReading~): · , . ~01s., 'L. . 
Date: . 

NA 

Method: 

NA 

, Monitor Reading$ · 

: (Range inJF?::MJ,> 

See Figure 3-4. 

Signature(s): 

MS/MSO Duplicate ID No.: 

~-· .. 
,•, ~-

,,-- --·· 



Predomlna.nt Surroundln .· 

Cano Cover: 

Yes 

A efotlon Present: Yes 

.Water fl<>w!n : Yes 

Or anl~m$ Preserit":,·F!sh. ln 

SI ns offloodln 

Dee Pools Present >2 feet : 

Sediment Substrate:~ 
(Circle all that apply) ~ 

Debris 

Seqlinent Odo . 

. ,::,: 

Water Odors: Normal• 

W~ter Surface 011$: N.on~ 

Turbidlt ::Clear· 

·_·. _. :_.West _:_._North __ South 

.· ,.,_, 

No 

\. 

~th er: 

' e.10·2.5 in). 

Muck 

lro.n de osits 

Chemical· Anaerobic 

·Profuse 

J. Chemical Anaerobic 



[ It] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[XJ Sediment 
0 Other: 
0 QA Sample Type: 

Date:· lC\-gl 04-
TI me: 13ao 
Method: Dts 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Depth Color 

.GlzA'( 
0-411 

~. 

Page_J__ of ;L_ 

Sample ID No.: 
Sample Location: 16SW/SD.'.l..<\ 
Sampled By: s:n:/JG 
C.O.C.No.: 0113 

Type of Sample: 
[X] Low Concentration 
· [] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

$'AJ..,)b 'r S 1~1-
.. MonitorHeading(ppm): . l)R,'( * D.Atv\f. " 
§l!Il!!lligt~•£tl1§l!!l4!.lg•,_il~~~11c71•~~-"!i!B921~~1~f!ll:i:~~'ti~"{t~lilf.1~~'ft~~~~ 

;, bate: ™~ription (Sanq; Silt Clay; Moisture£ etc.)) '.:·b · 

"ir---·_N_A ___ -t-----t--~--,.---~---·-N_A_~--t--~------.,-----~---;------~ 
,,,,,, .. ,,,,,., .... ;; Metllod: 

~ ·.· .. 

'\ .. 

See Figure 3-4 

Qlr&!~~!KAfm!~~f?cl~~f~3':.j0¥¥!1~';~~;~g}{f!l~~iQ"%'t"gsrS~'~?ff:~}&~~~~~4};;fil's Signature( s): 

MS/MSO Duplicate ID No.: 



.. :. ·.: .. ··.'.·~' ·.• 

SUPpl.~MENT AL sUR~A¢E Vi ::~g~~,~~~~tetfoCiiMi;~TATION SHEET 

Sam le Number: 

Predominant Surroundln Land U~e: 

Cano Cover:. 0 en 

A . e~atlon Present:· Yes· 

.water flowin · : Yes 

Or anhims Present: Fish in 

Water Width ft : · · NA 
'-'::! .. '+. Channel Width ft : ..:;:.;> 

Si ns offloodir:i circle all that.a Yes 
., 

Dee Pools Present :>2.feet.: Yes 

Sediment Sub~trate: ~cir;;) .. 
(Circle all that apply) .. · Q.hljD 

·::·:·· .·\","•. '."_.'·,····:;".:·.: . .-·::..:.'···· 

·Time: I~. Sam 

. __ ._West __ North __ South 

.:. ",: . :,, ': i·:. . . 
· .. Stream c:hannell.zed: No 

, . ··.I 

.;. 

Other: 

@0.10.2.s in) 

Muck 

Iron de osits'*-

Chemical 

Profuse 

Chemical 

Anaerobic 

. Anaerobic 



( IL) Tetra Tech NUS. Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[X] .sediment · 
[] Other: 
0 QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Page_L of:k_ 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

.BRN 

Sample ID No.: 16SD300l 
Sample Location: 16SW/SD30 

Sampled By: 
C.O.C. No.: . 0113 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Monitbr Reading (pPlll): ".""-; ISi 

.: Date: 

·. ~ 

Signature(s): 



·; . . .............. ·• ··.''·'.<·.+·'· ; .. , ..... ;>.:• ':·. ' 
._ · ··. .. ..... ·~· ........... · ... :· ;.\=!f-~Sx;·f.>.-'.~-:~: ...... ~:.c;: ... ·.· _;::·.'; ......... ;._·-.::: .. ·:·. .. .. ·. . . . . . . ,_. . . . 

. SUPPLEMENTAL SURFACEWATER/SEDlMENT SAMPLE oocuMeNTATION SHEET 
. . NSWC .. OR'.ANi:;)NO.l~NA\. . . ' . 

' _, \ ·,·:i~--~,.;~~). :~':';:):~:.,'::.;-: ·. 
• • 1 • 

Sam ie Numbe;: ·· 
Photo ra h Number/Direction: · __ ._North __ South 

Cano C.over: · 

Yes. 

A etatlon Present{ ·Yes 

.Water flowln : Yes 

Or anlsms Present: Fish In 

Water Width tt : 

SI ns offloodln circle all that a r · 
Dee Pools Present :>2 feet : · Yes· 

SedlmentSubstrate:. Bedrock 

(Circle all that apply) ® ' 
Debris 

Seqlment Odors: 

Water Odors: Normal 

Water Suriace Oils: None · 

.. · .. 

No . 

' •.t 

. Other: 

·2.5 in) 

)( .. _: . Muck 

lro.n deposits 

Chemical Anaerobic 

Profuse 

· · Chemical Anaerobic 

.. Opaque 



APPENDIX G~3.1 
.. . SWMU16 

SURFACE WATER SAMPLI; LOG SHEETS 
ROUND 1 



( I b) Tetra Tech NUS. Inc_ SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No_: 

[X) Stream 
a·spnng 
0 Pond 
a lake 
0 Other: 
0 · QA Sample Type: 

. NSWCCRANE 

N9060 CTO 0279 

Page/ of I 

d. ,-. Sample ID No_: 16SW C?i 01 <: r 
Sample location: 16SW cJ I · 

~------~ 
Sampled By: T_ A$.hn 

~-'-'-------c _ o _ c _ No_: oy 8"3 

Type of Sample: 
[X) low Concentration 
(] High Concentration 

·~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 
: bate: 4/o//c>3 Cq1_9r PH s_c_. Temp_ Turbidity Do salinity. ·onP 
Time: .•. /4od V1$1:d Stand;tQi. mSlcm Degrees C NfU. mg/I ,~ mV · . 

. Depth: ,t'"4 // )hp· <A 1£/~C ·. 6...-e~., . . . _ 
·Method: 71,,,_1'/&c_ fd 111"1<-IC WA f£ /l. ,.t'.(11 /,'sL.~ /.,,..~./. 4 i71/ s~ ee~ ... 

· .. ·· .. &.D~~i,.~~~BIBEBMll~~~-¥5" -~ - - """"" - - - - ·__;;::___-
. . ·. . Analysls • · Preservative Container Requirements . ·· Coiiect~ . 

·· .. SV0Cs(6270C) 4°C . (2) 1 L Amber - ·(yeSJ 
.· svocs (91M) 4° c c2> H Amber LXfii'J 

SVOCs(B151A) · 4°C (2) 1 L Amber . (Yes J1 

: EicplQSives(8330) ·. 4°C . (2) 1 L Anlber Cfes.'.?J 
·.· E>cpl9$ive5 Picrates 4°C · · (2) 1 L-Amber i. Y~ ) 

T6fill Metals (6020).& Tolaf. Hg (747'.QA) HN00/ 4° C. (1) 1 L HOPE . CY...£>S;) 
Dissolved Metals (6020) &Dis_ Hg' (7410A) HNo31 4° c (1)H. HOPE . ( ve.S Q . 

. AfuinoOia (350.1) & Nitrate (353.2) . H2.S04/ 4°C (1} 1 L HOPE -.{ Yes')' . 

] 1 dF /./z d )-v SV~.P 

Ii 0 5£JJ ( 1t1€'"" -t 

MS/MSO Duplicate IO No_: --

Refer to Rgure 3-3 of the QAPP for CTO _0166 



(I tJ Tetra Tech NUS. Inc 

Project Site Name: 
Project No.: 

~ 0 Spring 
0 Pond 
a lake 

jl(Other: 
0 QA Sample Type: 

M~thod: __ R.'~~>ft/<t/fi.,. · 
.· .. ·~~~:~ 

· .. ' · · ·.··-, · . -~a1};Sis. · 

. SVOcs (fi270c) 

. Sv,Ocs (S151A) 

Amin~ (aso.1 > & Nitrate (asa.2> . 

IP g.o~ 

/-/z_v(? 4,05 

SURFACE WATER SAMPLE LOG SHEET 

· NSWCCRANE 

N9060. CTO 0279 

4°C .· 

4°C 

·· · HN03.J 4°c · 

.·. Page_L of J__ 

Sample ID No,: 16sw d zo1 
Sample location: 16SW cri_ 

Sampled By: T. Rojahn __ .....,..._ ____ _ 
C.O.C: No.: o9tf~ 

Type of Sample: 
· [X] Low Concentration 

0 High Concentration 

(2). l l:Amber 

(2) 1 L Amber· 

· (2) 1:-l·Amber · 

. · (1)HHDPE 

Refer to Figure 3-3 of the OAPP tor.CTO 0166 

_Lf.t I 6f p;/?e- ~I//'---. 

Ouplieate to No.: 

) 



( I t] Tetra Tech NUS, Inc. SURFACEWATERSAMPLE LOG SHEET 

: ' 

Project Site Name: 

Project No.: 

--P<l . Strearrr 
0 Spring 
0 Pond 
a lake 

1f,. Other: 
U QA Sample Type: 

NSWCCRANE 

N9060 CTO 0279 

Pagel of j_ 

Sample 10 No.: 16SW cJ701 

Sample Location: 16SW o 7 
~~~~~~~~ 

Sampled By: T. ROjahn 
~~-"--~~~~~ 

C.O.C:No.: a'i &/. 
~~~~~~~~ 

Type of Sample: 
· (X) Low Concentratfon 
[) High Concentration 

BlmlVB~L~illll~•I~~~~~~~~~~~~,~~~~ 
.. bate: -/ / /<l / o 3 Colo.- pH S.C. Temp. Tu.-bidity DO Salinity. - OAP 

Time: I"? Jc> V1SUal Standard mS/cm DegreesC Nro mg/I % mV 

. Depth: /1'/./ LJ _ 
Method: l"e4/~f,,.//Jc. k1L'a4.;< 8--;t:J c:J,:,,'J/ IL 78 ~.L /d-<3 A/.4 & ?./ 

·.:.~~~,J'"(Ilf!Im[Qlf8~--==o-~~~ ~~~-~~:~-WW~---= 
Analvsis Preseniative Container Requirements . Collected 

svocs· (8270C) 4oq . 2.. ;<,' (2) 1 LArnber {-Yes.} 
SVOCs(SIM) 4°C 2... :X (2) 1 t_ Amber ~ 
SVOCs (8151A) 4°C / x (2) 1 LArnber '-r{ei/' 
Explosives (8330) 4°C ·7 '7< (2) 1 l Amber ?{es.U 
Explosives Picrates 4°C 2 >< (2) 1 l Amber ("'(es'1 

. Total M{itals (6020) & Tolal Hg (7470A) HN03/4°C · 7 ->< (1) 1 LH_OPE ('{es./ 
DiSsOlved Metals (6020) & Dis.Hg (74iOA) HN03/4°C 7 ..,/' (1) 1 LHDPE CY~ 

Ammonia (350.1) & Nitrate (353.2) HlS04/4°C 7 7( (1) 1 LHDPE (YesJ 

, 
3 .6 t:),C //i,. ,_, 

Refer to Figure 3-3 of the QAPP for CTO 0166· 

r 

./:A IE f /'l'd "-- / .- 3 j'/1"' 

-f,,,-,,, <-< -; uJ'£5 

·VJV;: 5c_pr:,u_,/ p-f ~-
( ;5 !!/"!/' I 

-~ ~ 

MS/MSO Duplicate ID No.: 
' ;::-004/0030! f F 



;..,.• 

. .. . 

APPENDIX C.3.2 -- . 
. · . SWMU16 ._ .. _ 

SURFACE WATERSAMPLELOGSHEETS · 
ROUND2 . 

' ·, 



f j L) Tetra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name:. 
Project No.: 

0 Stream 
0 Spring 
U-Pond 

n Lake 
I Other: 
0 QA Sample Type: 

. . seiected IPfi Monitoring ~ PAHs · 

NSWC CRANE, SWMU16 
N9060 CTO 0279 

4°CIHCI 
· 4°C 

Fl +o ~z...O = 3,~ 8 ,C,<<J/V\. SE 
t:::: 0 ,;: /../ £ ~~l 

. MS/MSD -- Duplicate ID No.: . 

S~.mple ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page /of _1_ 

1~5Wo(OZ.. 
5 WMll /G;. 

[X] low Concentration 
0 High Concentration 

C9nta:iner Requir:elflents · 

(3). '10mf Vail~ 
(3) 1Qml Vails 

(2) L Olass Ambe~ 

(2) L. Glass Ari;t~r .. 

(1JLHD~E·· 
· {1)LHDPE 

(2) L Glass Amber ,, ... -,.: .. 

~···· 

/ 



\ 

( I L]T etra Tech NUS, Inc. SURFACE WATER SAMPLE LOQ SHEET 

Project. Site Name: 
Project No.: 

0 Stream 
0 Spring 
O·Pond 
a Lake 
11 Other: 
.U QA Sample Type: 

MS/MSD 

NSWC CRANE, SWMU16 
N9060 CTO 0279 

4°CIHCl 
4°C 

_ 4°C 
4°CIHN<i:i 
4°00003 

- .: .. 

4°c ·· 

.~:-.··· ... ·-~ .. "" ... 

. Duplicate ID No.: .---16FtJ/j_c1c,o3 q/ 

Page_Lof I 

. Sample 10 No.: /6 S .Jy'O z. 0 2- · 

Sample Location: s-W Mti 1 <;,, 
---.,,.----'-'-

Sam p I ed By: r,<. / 5<; · 
c.o.c. No.: 483?, 

Type of Sample: 
[X] Low Concentration 
U High Concentration 

'· (2).t.~~Aru~~:· __ ._·:.~­
(tj;,:H,pf>~:'.-. .•. 
(1jt. ~pp~: : ' ·.· 

Signature(s): 
. -~ -

77~~ 

:~':.:~'·,, .. ~;-;:··· 

·,,,.~ 

•. ·• ... "ttij;':: 

: ·,_ ".'.'te.S .... 
· . ..--. .. 

·-·: .. ' 



( j L)Tetra T"".h NUS. Inc. SORFACE WAT~R SAMPLE LOG SHEET 

. ··f{~ 
Project Site Name: · 

Project No.: 

0 Stream 

a ~pring 
0 Pond 

a Lake 
Ii _Other: 
0. QA Sample Type: 

.... ~S\V::MG 8330 

NSWC CRANE, SWMUl6 . 

N9060 cto 02i9 · 

· t~iat·MetaJs·SwS46 6020/Mercuryj4;7'0N · 4°CJHN03 

· Diss. Metals swa46 602o!Mercu;y 7470A · . 4°CIHN03 

. . f\l.tt.rate +·Ni.trite (asN) EPA353.2 & .. ,; 4~ciH2S04 . 

. l 
P<tge__{_ o.f _.• 

Sample ID No.: ;c 5'N0702-
. Sample Location: _. ·~s_w._u_U_/._6_~~-
Sampled By: 7 ,<. / > 6. 
C.O.C. No.: 403 °3 

Type of Sample: 
[)<) Low Concentration 

0 High Concentration . 

.fl")-LtJDPE 

.OlLH[)PE 
(1)LHDPE 

. ~ect~· •on i1oriiton119 - PAHs . 4°0 
F=~..;.,,;;,;,,;~==~~..:::.....-""'"'--""'"'--'-l-'-'-,,.c..--:....:;:_ __ I---"---'-~~.=::=..::..::.;.:=-"""-'-....;..;..~,;;;._+:-~---~· : .. 

MSIMSO 

,,_.;.---

4. fj'f) ,c~,,,­

' # £ 

Duplicate ID No.: ~-· 

'·· . . -~ : 



.( j LF OtraT edl NUS. Inc. 

Project Site Name: 

.. Project No~: 

~Stream 
0 Spring 
0 Pond 
0 Lake 
0 Other: 
0 QA Sample Type: 

f/JOfO. # 0336 

SURFACE.WATER SAMPLE LOG SHEET 

. cg; 
NSWC CRANE. SWMUJ.8'./~ 

N9ooo cto 0279 ·. <> 

.sample 10 No.;. 16 Sw /'J_o_( 
· Sample Location: 
·sampled sy: 
C.O.C. No.: 

Type of Sample: 

l~:5k/, 12. 

FW 

. [X] Low concentration 

0 High Goncentration 

(2)J:;:o1ass ~ber . 
-:.-.. :: · · ,. --~ ·-- ·(1J:,l Hf}PE· . . : 

(t).LHDPE .: .. · 

(~) LHDPj~L_ . 
. : .... '.:;_ .. )':. 

-.·, _., 



( 1 l) Tet;;;crech NUS, Inc. SURFACEWATER SAMPLE LOG SHEET 

Page~of / 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: /65Lc.J 13 C)f 
•Sample L~tion: . I G s ki.t.3 Project No.: 

. . 

·. KStream 

ru Spring. 
fl Pond 
a Lake 
D Other: 
a· OASampleType: 

: &p~:$W-s:<ttf 833o 
; ~~Exp!Qsives $W"846 ~ 

· .. : Di~~ Me~ ~wiija 0020JMerct.iry7470A . 

' Nitrate+ Nl.trtte (asN) EPA 353.2 & 

foµoefJ wA--r-s-R 

. (fJH-oro "#- 0338 

·MS/MSD Duplicate ID No.: 

N9060 CTO 0279 · 

·40CJHCI 

4°C 

. 4°C 

4°C/HN03 

.4°C/l:f:iS04 . 

4°C 

Sampled By: FW ----------
C.O.C. No.: _....f_8_cJ_8 ___ _ 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

. (2). L. Gitass Amber .. 

·· J2) LG~ t\mber 
I~' {t)) .. ,i-fOPE' .. : 
.··, . {.1)LHDfiE. 

(1);lHQPE 

.. {2)·l Glass Amber 

Signature(s): 

c;z;;J0~ 



· 11 t:J Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

, , Project Site Name: 
Project No.: 

·u Stream 
ll Spring 

. il Pond 
a lake 
a Other: 
U QA $ample Type: 

NSWC CRANE. SWMU1,6 
. N9060 CTO 0279 

. . 4'!CiHCI 

rotai'.~s~~1n102QIMeR:Urv 141oft.. '. , · · 
; -··.· ::~;$w8i(G~rcuiY 1410A 

'4°CIHNO:;. 
4°00,,;63 

.. · .. -4°~04 : ~e::+:Nifiite;(c'i$N) EPA 353.2 & 

'~l~'MOflitoring~·PAl-ls · 

' ']:f4p f" 6 ,, 

PJ./o/o ..r:t:· { 033z) 

'4°c' 

Sample ID No~: 
Sample Location: 

· Sampled By: 
C.0.C. No.: 

Type of Sample: 

Page/ of./· - .. -. ··-·-' 

MC-/FW /P'-
4806 

[XJ Low Concentration 
· 0 High Concentration 

· (3)40ml Vaiis . 

, .. ': (3} 40ml Vaiis · 

(2) LG~ Amber_ 

,._,, (tlLHDPE; ,·>'. 

'. ·L (1) LHDPE .. 
(1) L HOPE . :. . 

· (2)L G~ Amber · 

. .., :·.. ~.. -: ..... ··•·.· 

. 

. .. •. 



{ I tl Temi'Fecti NUS. Inc. SURFACE WATER SAMPLE LOG SHEET 

J>roject Site Name: NSWC CRANE, SWMU16 . 

Project No.": 

¢stream_ 
U Spring 

D POO<l 
a Lake 
0 Oth~r. 
0 _QA SampleType: 

- ·-··-· !~Meta.1$·:sw816~iciJty7410Ai~: .. 
Qi$$. Me~~f~wa46 Go2W¥ercuiY 747oA .-

N9000 CTO 0279 --

4°C _ 
··4<>C/HN9a" 

4°Cit;INQ3 

. : .. 

·p I t>J ·. age_. o · ·_. -. . 

Sample-ID No.: i66i.vlo0/ 
-Sample Location: _ I G5 w 15" 
Sampled By: I= W 

-'-....;._;.'-------

c.o_c_ No.: 48 oe _::c.....;;. _____ _ 

i:ype of Sample: 
[X] Low Concentration 
tJ High Concentration 

(3) 40rr!J Vails 

(3) 49ffi1Vails . 

(2} l GI~ Am~r .• _- . 

(2) L ~·~Amber 
(tfLHDPE -.•. _ 

(1)LHDPE-
(1)LHDP~ : 

(2) L Glass~Alnber 

1--....-----...,..---..,--'----..,,.-,--t--c--c------,-.t---'--,-.-~~--------------'-'--'--"--t----------'S 

'ra/JbE'o- wvi-r·ER •.:!, 

f Jf-'9T 0 1f=- ~ °3 30 

·• -

MS/MSD _ Duplicate ID No.: ---- ---~~---'"-~--------

.. '• 



l • L}Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSVVC QHANE, SWMU16 
Project No.: 

· I Stream Pol'l-oc o 
0 Spring 
O Pond 
o Lake 
0 Other: 
O QA Sample Type: 

.. N9060 CTO 0279 

· . ' ~e(ii#:~~eS ~W'846 833()\, .Z< : • • • 4°C 

4°~N03 
·. 4°CIHN03 

.. To~.Metalii.'iSW.~602oJM0iCU,Y14iiJ'f!., .~. 
:, ~/~ial:S: sw846 0020iMercury 747QA, · .. · · 

fo-'Y.4'£j, ·/Vu · F/17 1.J 

p#oTO :p- O]~f 

4°C 

MS/MSD 

·yc:-s 
. DupliCate ID No.: / 
. /4,r--0 / 0 2-L'f c> 3 0 

. ;.. . 

. I 
Page_f of_ .. -

$ample ID No.: /~ $'W / 7 o I 
·Sample Locatio.n: /6$""'{17 · 

---~~....-----~~~ 

Sampled By: MC Ir~ 
C.O.C. No.:. 480 <;. 

Type of Sample: 
{X] Low Concentration' 
0 Higfl Concentration 

(2) .... Gia$$. Amb~t .. ·.····. 
•• 

1

• .c2JJ-~~~--Am~.E·:~ .. -. 
C1l:J,HQ.P~~ 'L~- ... 

~.(1};LJ!O~·- ··· .. · 

·: . y~ . . -.:. ··-· .. : .. ''.' ,;-.. . ~.-. :·vi:$ , : ·. ,_ 
.: Yes-·•· 

Yes · .. ~ .. 

(2)J. GI~ Nil~r · 

.. 
. 



[ I tJ Tetra Tech NUS, Inc. SURFACE WA"J'ER''SAMPLE LOG SHEEt 

Project Site Name: NSWC CRANE, SWMU16. 

Project No.: 

I Stream 
0 Spring 

0 Po!l<f 
a Lake 
a Other: 
0. QA Sample Type: 

.. : t9fiif~~~,SW~ ~iy 7.4701\, .. 

N9060 CTO 0279 . 

4°C 

-4°C 

. ~-:Me~·SW~ 602Mkrtui:y i4?PA · . , . 
·._4°GJHN0a 

. 4~CJHNOa 

6 tr pc:$/' 

p~o;r.o ~(dJJ6) 

z ,,. !J&E/' 

-f' ,4 3 ~£C 

+ 

I ' ,,..u/< 

1" deep 

·. MSIMSO Duplieate 10 No.: -

4°C 

Sa~ple ID No~: 
. Sample. Location: 
Sampled By: 
C.O.C. No.: 

Type of Sampl~: 

Page_{ of__!. 

i6Sh//80/ 

/{;,SW/S 

[X1 Low Concentration 
U High Concentration 

· · · Container Requirements 
. (3). 40ml Vails 

. (3) 40ml Vails 

"(2)i..Gl3$S Amber 
.... (2) L Glass Am~ · 

(i}LHD~E 

(t}LHDPE 
(t)LHDPE 

(2) L:<31a5s Amber 

Signature(s): 

·7~ 



( I tl T elr.. TOchNUS. Inc. SURJ=ACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE. SWMU16 

Project No.: 

·~Stream 
0 Spring 

·a Pond 

O Lake 
D Other: 

· a. QA Sample Type: 

: T$( Metais sW#JIG ~l'y 7470A. 

o~.·Met;ils SVt/846 ~reury 7470A .· 

Mfrate +- Nitrite (aSN) EfiA 353.2 ~ 
, s!31ected 100 MonttOOng - PAHs .· .... ~· 

fJ6faifJelYW ,4-r&R .. ;< . 

.PH OTO tF 0337 

N9060 CTO 0279 

4"C 
4°-CIHNO:i 
4°ciH_NOa 
4°C/i¥>04 

4°C· : 

. ,; 

r:MSIMSD .. Du.~p-lica_t_e_m_NO~·-=---:-------~--

I 1 
.Page_ of_··_ 

Sample 10 No~: (65w;J.Cl 0( 
.sa~ple Location: l~sw<..e:. 

Sampled By: 
c.o.c~ No.: 

Type of Sample: .. 
[X) Low ConcEmtration 
a High Concentration 

(3) 4om1 Vails 

·. · (3.).40ml Vail~ 

· . · (2} t;'.Gtass Ainber 
· (2)LGlass AmfJEir . :··. 

(j) L HOPE.< .. 
(1) LHDPI; : ·; 
(1)LHDPE . 

(2) L (11ass Amber 

;;.. 

. :. :· · Yes ., 
.... :.Xes 

•. · .•. ·y~ 

···-~'- : . . _::;y~/0: .: ·. •· 
.. ,_.~_:". ··95· · .. • . . ; l F .. ,.1 .; ........... . 

'\ 
;,1 

,. ,. 



SURFACE WATER SAMPLE LOG SHEET ( j L] Tetra Tech NUS. Inc. 

. Page_J_ of~. 

Project Site Name: 
P.roject No.: 

0 Stream 
0 Spijng 
0 Pond 
II lake 
.a Other: 
U .. QA Sample Type: 

NSWC CHANE, SWMU16 
. N9060 CTO 0279 

Sample ID No~: /6$0/ Z./ o / 

Sample Location: _._!=6-'s'-'-.·-w_· _z_I __ _ 
Sampled By: MC //A 
C.O.C. No.: ,#f1tJ6 

Type of Sample: 
{X) Low Concentration 
0 High COncentration 

Yes . 

. V91atnes SW-84<r8015B 4°CIHCI (3) 40iril Vails . Yes 

·. Explosives SW"846 8330 A°C . -°{2) l Glass Alllber Yes 

· M"iceaanOOus Elq)losives ~W.:a46 8330 4°C (2) l Glass Afnber Ye~ . 
·. J'Qtai Me~ SW846 6020/Merowy 747QA 4°CIHN03 (1) l HOf>E Yes 
_ ... Diss-'-'·-.--M_e ..... tals ...... _S_W_846 __ -6020/M-. --. e-rcu'""· -=ry-7-4""'fo~.A---1--4-0CIH ___ N0_3..__-+------'-_....(_,1)-l-H-D-P.._E_·'----~----Yes-~--1 _ 'p;. 
Niffate +Nitrite (asN) EPA 353.2-& 4°CIH~04 (1) l HOPE Yes 

• S¢e<;ted Ion Monitoring.- PAHs 4°C (2) L Glass Amber 

/)J:p-rh ;- 2- .., 

?~ra{:! 0333). \ 

\ 

MS/MSD Duplicate ID No.: . 

----



. . 

.APPENDIX C.3.3 
. . . SWMU 16 

SURFACE WATER SAMPLE LOG SHEETS 
· ROUND3 



[IL) Tetra TeCh NUS. Inc. SURFACEWATER SAMPLE LOG SHEET 

-Project Site Name: 
Project No.~ 

U Stream 
U Spring 
U Pond 
U Lake 

;ff? Other: 
- 0 QA Sample Type: 

- Date: -- ''° io 64 
t +s. 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

\ 

Cotor --- - pH_ S.C. Ten1p- . 
.(Vasual) ·cs. U.) (~/cm) -- < 'C) 

·- Piss. ~taiS $WOO> {!O~IM~itiiry747-0A : · --- 4°ctHN~- --- -
--- Nib:clfe:··+Mi~te (as-N> ef>A3532 4°~04· _ - -

Page_L of _I_ 

Sample ID No.: 16SW.-

Sample Location: 16SW/SD03 

Sampled By: 

C.O.C.No.: 

Type of Sample: 
[XJ Low Concentration 
0 High Concentration 

Turbidity 
(NTIJ) 

'00 

--<mi!L> 

(2):LGI~ Arribec 
i(t) L HOPI; - · -

; (1) L'f:IPPE :;. o-~­
-• (1) L-HOPE 

ORP­

(mV} 

other:_:_ -
- NA·:·: ... _:-

, .... i_··..,...,..------------,----,-'-----'--+---_,,.---+------,-;...,..'------'-------+------1( 
;_:. .. t~ . 

-~·--..,...,.----------,.,---"""'--,..._,...._-+~-.,-----,......,_.--------------------'-'-t--,-'------tl 

.. :· .... ·. 

'.!: 
. . ... : .. ~; 1.:.: : . •. , ··" '· .· ;. , .... ,:·•···· 

_ FilterEld Sample cOlieci~ Y~~M NbrJ- - 13GWT _____ ~F ·-

'.\ 

MSIMSD Duplieate 10 No,: 



[ I L) Tetra Tech NUS, Inc SURFACEWATER SAMPLE LOG SHEET 

Page_J_of L 

Project Site Name: 

Project No.: 

U Stream 

[] Spring 

U Pond 
[l Lake 

';ff Other: 

[] QA Sample Type: 

NSWC CRANE, SWMU16. 

N7 448 CTO 0343 

Sample ID No.: 16SW0'30\ 

Sample Location: 

~amph:~d.~y:. 
C.O.C. No.: 

16SW/SD 0°3 

5::rG{112. 

o/33.· 

Type of Sample: 

[X] Low Concentration 

[] High Concentration 

.. : . ... 
~: .: ·:.::/ ·:/ .. . ·.~· . . •' . 

ORP' .·:other 

. Volatile;; SW~84G 82(>0B 4°C/HCI (S)40rnl Vials. -·- -: .- . '. 'Ye~: j _; ; 

· Volati1Eisc~w'-849,_a()15B - 4°C/HCI ~· .. (3)40mlVials , .· ',. : Ye~':>J · 
Expk>sives SW-846 8330 - "·.· "' . · ' .... 

. · r>iitroar~~~~dNltrarnines ·'.'::•:<:' · - · .. :. './-.. · 4°c . · .. ,_,~,::>"-! _··· .. (2)'L-e1ass:Arn~r · .• ,;;.:.'>· ·•-- · · _ .. • •XeSJ.1-i~ ,.; :: 

.. -_ ~=-~::::~::: ::::::~·i:;~~- ~_-;,,.\ .. ,_, ·· •-L.~::~~:-· •· .... ·_ 2~~~;i;:~'..;:;:: .. :_ ··· .... ~.:-~~~~::_;.~~~[;~~~;~;~;~:~~;:;;:,;~; -~::··~;~-;[ i 
Nitf'afe',i'')'.lifrite (?_sN) EPA3532 .. :, -.::,. ,>.. -.:-4°ClHiS04. - . .. :y;-;'::::' . ' - .;(1) LJIQPE ., . . :. ----· -.• :·.'/.\":'. . 'YeftNc)\':~'i!). ; 

. ·..;" ,· •• :.:. ;; :.';:: •> .. ·.•".: .•. ,. ;. -,·"·'- ,-, ·~·· • . ·. ;;',.:; ., .. :;;. . ..•. , .. ,..):- -. ;·_,-,,_:_,. -.L::'?>.>-:.'·.',Y•.· _ :_ .. ,~ 
·. -.' 

. ... ;., ... ·•··. ;. ......... : ·:·· . ... ,_' ~· ·.-, 

Filtered Sample Collected°Yes(X] Noll ·' ~--~-- :.-:-_. ___ _ ~3' .- .::>"6a.- /f,(~· .J~ 4-

.. • ~ V.S1B:E_ . f=to'-0 

'f.:.. 

Cir,~_le if Applicable: Signature(s): 
11----~~~---~~~~~~~~~~~~~~~~~~~~---1 

MstMSD Duplicate.ID No.: 

... · . 

... 

: ·•.· 

.....___ 
r 

. ,,:_ 



:-·. :·:· 

( I L] Tetra Tech NUS, Inc, 

Project Site Name: 
Project No~: 

0 Stream 
0 Spring 
0 Pond 
0 Lake 
n Other: 
0 QA Sample Type: 

· MS/MSD Duplicate ID No.: --

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 

. N7448 CT00343 

. 4°C 
4°CIHNO:i. 
4~C/HNO;i 

Page_ of_ 

Sample ID No.: -16SW-

Sample Location: 16SW/SDQ4 

Sampled By: TG(S:S-C.. 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

. . (J) -.4om1 Viii!s / 



( I t) Tetra Tech NUS, Inc. 

·. Project Site Name: 
Project No.: 

I Stream 
0 Spring 

0 Pond 
[} Lake 

[} Other: 
0 QA Sample Type: 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 

N7448 CTO 0343 

Page_1 ot_1 

Sample ID No.: 16SW o 4 GJ/ 

Sample Location: 16SW/SD <:>4-
Sampled By: I. floJ)l.wJ 

c.o.c_ No.: o 1 ~ s 

Type of Sample: 
[XJ Low Concentration 
[J High Concentration 

(3) 40rnl Vials 

(3) 40ml Vials 

c2> L Glass Arilber 
(1) L·HDR~' 
(1)L HOPE 
(1)LHDPE 

""C_j_rc_J_e...,Jt..,.~A ....... " ... P..,Pf .... ica .... : .. -_J ... :>··~ ... ~-=: _--_ .. _ .... _.... ..... --._.... ....... ___ __...__..__--..... · ........ _. __.. Signature(s): · 
· MS/MSD Duplicate ID No.: --- -----



[ I L] Tetra T Och NUS, lnC_ SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
. Project No.: 

0 Stream 
a.spring 
U Pond 

·a Lake 
a Other: 
0 QA Sample Type: 

E!Xpro$ives· sw-a46: 8330 
. Nit~atk:s ~ Nitramines .. 

NSWCCRANE, SWMU16 
N7 448 CTO 0343 

4°C!Het· 

4°C 

- .·• Qlss:~~'SWS4tHi62ofMe.reury7470A·•··· ·. • .. :·49~NO:i. •· .. 
- t\jitrate.~(~Wf~ (as NrEPA353.2 .· ·-- . . . . 4°0'/H~04. 

. . . - . . . . . . ... :. ... ~:· -. ··:··: .. ' 

Ffiter0d Sample Coliected Yes[X) NoO 1-SSWT 

MSIMSD Duplicate ID No.: ·-· 

·,., ... 

Sample 10 No.: 
Sample Location: 

. Sampled By: 
C.O.C.No.: 

·Type of Sample: 

Page.:__I_of _L 

16SW _:_ 

16Sw1soos 

s:>c.fJG -

[X) ·Low Concentration 
U High Concentration 

· (3) 4om1 Vials 

(3) 40ml Vials 

-~· · .... ·· ... 

.,, 
•.! 



[ I L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU16 
Project No.: 

D Stream 
· U Spring 
U Pond 

;0 lake 
[] Other: 
U QA Sample Type: 

N7 448 CTO 0343 

Flttere<J Sa~le cOHected Yes[XJ Noa . -=-,.,._ __ -F 

Mt£.1tf. . 

P/av..r .....,· z" ·.:. z ,-,."',,.... 

j~r, . £ /,/£# T 

-----Duplicate ID No.: MS/MSD 

--------

. . ·-"i·.--. 

··.· .. 

Page~ of_(_, 

S~mple ID No.: 16SW o5 Cl 

Sample location: 16SW/SD a~ 
Sampled By: 
C.O.C. No.: Ol3S 

Type of Sample: 
[X] low Concentration 
[] High Concentration 

(3) 40ml Vials 

(3) .40i:nl Vials · 

(2.) L Glass AQ:ib¢r 

(1)LHDPE · . 

.. . . ,., ; ~ :~ : . _., ·· ... 

.. ·.·· .· 



Project Site Name: 

· Project No.: 

.R Stream 
U·Spri_ng 

ll Pond 
· ll Lake 

a Other: 
0 QA Sample Type: 

. filtered Sample c611ect~ Yestxi .NO[) 

MS/MSO --· Duplicate 10 No.: 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 

Sample Location: 

Sampled By: 
c.o~c. No.: 

Type of Sample: 

Page__j_ of_(_ 

16SW-,-. 

16SW/SDOC 

JG./ s~Jc.. 
NA-

[X] Low Concentration 
. ll High Concentration 



(I tJTetraTechNUS,lnc SURFACE WATER SAMPLE LOG SHEET 

Page_L of _j_ 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SWO<OOI 

Project No.: N7 448 CTO 0343 . Sample Location'. 

Sampled By: 

C.O.C. No.: C)/ :J 3 

Type of Sample: 

Jl Stream 
[] Spring 

[] Pond 

O lake 
~Other: 

[X) Low Concentration 

U High Concentration 

O QA Sample Type: 

. Date: :>..: color . pH · s"c' 
Time: \ - o . , ·. · (Visual) (S. U.) · (mS/crn) 

·.' · 4°C/HCI 

. !=xptcisi-ves SW-846 8330 

. ~itro~i~rri~ucs aod Nitrarn'i~es ··· - ' , . 4°c 

. RlteredSarnple Collected Yes[X] No[)'_ 

l<o Sw o<Dol - F 

· · .· ·: , ·.· · '· Contai,-ier Requirements 

(3) 40m1Vials 

(3) 4oml Vials . 

'-SC:<:/F1 
l£vSC C~fuQ~ :::f:Ns I~ "*-· 
Y:~<:U,) ~ 'Of-. ~M\J \k:, .. 

Circle ,ff Applicable: Signature(s}: 
t-~_.,..~~.....-~~~~~~~~~~~...._~~~~...._~~---11 

MS/MSD Duplicate ID No.: ( 

J--· ~\',\ \m':U 
! I} . . . .. 

r 
I 



[ I L)Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

;E!Stream 
U Spring 
U Pond 
U Lake 
a Other: 
0 QA Sample Type: 

MSIMSD Duplica~I? ID No.: . 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
Nl 448 CTO 0343 

Page_I_ of _L 

Sample ID No.: 16SW-

Sample Location: 16SW/SD08 

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[Xi Low Concentration 
U High Concentration 

.: 



[ IL) Tetra TeCh NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

II Stream 

U Spring 

0 Pond 
0 Lake 
0 Other: 
0. QA Sample Type: 

· \iolatile5 SW-846 826oB .. 

Volables sw-846 schss . 
Explosjve$ SW-846 8330 

. Ni~ticis cli1d Nitramines . 

NSWC CRANE, SWMU16 

N7 448 .CTO 0343 

4°CIHCI 

4°C 

· fotal Metats SW846:602otMerctiiy 7470A. ·· .. ·····.··.: · 

Diss.MEititlS sw~00201Mera.iry 7410/t . . , ··· 4°CIHNo~·· .. 

Nitrate +·Nitrite {as N) EPA 353.2 

Filtered S~ple Collected Yes[X] Noa 

,_~')( ,. 

MS/MSO Duplicate ID No.: 

-------

Page_1 ot_1 

Sample ID No.: 16SW 080 I 

Sample Location: 16SW/SD 08 
Sampled By: -r. Rc::.~A~~ 
C.O.C. No.: o 1 ~ 5' 

Type of Sample: 
[X] Low Concentration 

U High Concentration 

(3) 40.ml Vials 

(3) 40ml Vi<ils · 

· (2) L.GiassArilber.· 

{1)LHOPE 

<nt:.HDPE 
·. ;:, . (1)LHDPE 

·'· •' 

·1· .·. ~ . : . 
)": ... · 



( IL) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 
tl 

Project Site Name: NSWC CRANE, SWMU16 
· ·Project No.: 

~Stream 

·a Spring . 
0 Pond 
0 Lake 
0 Other: 
0 QA Sample Type: 

. :ExPtoSives sw-Ma 833o 
· . NitroarQ..naticS ~ Ni~ines 

Jotal M.9~ SW.(WG 6020/M~reuiy 7470A ·· 

N7 448 CTO 0343 

. A°CIHN~ 
. 40C1H~ ... 

· .. · ~'.· . ·. 

FilterEid sainp1e conected YestXl Noa 13GWt ___ ~_-F 

MS/MSD Duplicate ID No.: 

. ·. >· ... -,, 

Page of __j_ 

Sample ID No.: 16SW~ 
. Sample Location:. i6SW/SD C'l 

~~~~-'---~~-

Sam p I e d By: · s:rc. I J"G 
c_o_c_ No.: N A 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

(3) 40mf Viats 

(3) 40mr Vials 

(1)LHDP!;: 

·· ·(1)LHOPE < 
.• (1) L,HDPI; . 

'.-

; . 



( I t) Tetra Tech NUS, inc 

_Project Site Name: 

Project No.: 

~Stream 
[] Spring 

0 Pond 
[] Lake 

[) Other: 

[] QA Sample Type: 

SURFACE WATER SAMPLE LOG SHEET. 

NSWC CRANE, SWMU16 
N7448 CTO 0343 

Sample ID No.: 

Sample Location: 

Sampled By: 
c_o_c_ No.: 

Type of Sample: 

Page_l_ of J_ 

16SW/SD()C\ 

·~/JR 
0~·3/ 

[X] Low Concentration 

[] High Concentration 

Date: l\ I 7. fr)4 - :' •. · Color pH s'.t: !enip.· Turbidity O() ORP . ·Other 

·.: .. 

.. 

.,_T_im_e_: ---=l-=5=1......_(")·0=·-· ___ -~, __ (_VIS_-u_a-'I)_· -+--{S_._U_.)-t-_(mS_lcrn_)-+-'._._(_°C_)_·· -'----'(NTIJ'--.-'-)-·-+· _('--rn-"g/L-"-)__,f-_· (_m_V-'-)-· _· +---·-N_A __ -t.· 

·. ~:~:~:. ''·'~-~:,.,~ •. ~n j -. -.: ~b'{'.- ].?l~:. ::J.~f., .· ... :Jc-..~:r~ .. /~-~~: -... J~;~i"' :,.>Y~-~~;.:J,'.)~':·1<:,. . 

•Analysis_ · · · Preservative · ·· >'•.;,.- :, -·· ,. eoritain~r Requirements .·, <• .... ;.: : Collected .. 

: Vol~tiles·SW-846-82608 - • ·.4°C/HCI ·.• .. :; .; · .. ' ... \. · (3) 4om1 Vials .Ye~. 
> Vo1ati1es sw~ 001sB ·. 4°C/HCI f...,~-:. (3)40ml Vials Yes~()): 

-'., .. 

. ~:: 
· .. 
: .·.· --~ . -~ ·: ... -·:·'· . .,. . . . '. '.·· . .-.. , .. 

. . . : · ... : •;· ... •· •.>.:'·: -:: ... ·· ,.:: '· . .',·,.,,.::•.; · .. · :•.: .:<·., ::·.•;:_.."' ;·. ··;:·:;.<'•'.'·,:.,:·.':<•'. .' .. ~;;·.;;·''.'i: .;0\::'.1::£:>·. ;.'.(>·•:;\ ·· · .. < .'.:.;:.• ·:.:f-'"·•·:· e;:··:.:fc.;'.'(;;;•;,;:._.,, .. ; .. :';';·•~:.;·'-/:';,::.'o'·' : .':,: •.. ·i•.::·'., ':· .. >.' .. 
· ~!J~~P-t.lflM$JmI;f;§i~~~1;1%~~~: ~\\ts~=!.~~;l~~i1".~~¥>~i~~f~~~ti~::;~~I:i:f~tW~~;~-:.fi:!;~t;¥it~~1¥.~ ··. 
' Filtered safuple Collected Y es[XJ NoU .... 13e'WT F •• ~ · . · :> o E r;( <i': ·3 ~~·. 

. /:· 5 To ~C) · .. ~~tv\ 
l(oSW09b\:._f:. ·.· . 

Circle if Applicable:· Signature(s): 
t--~~-------~~~~~~~~~~~~~~~~~~~--1 

MSIMSO Duplicate ID No,: 

'J 

./. 

'· 



\._ ::. 

. . . . ·. 
:·. ·~ . 

[ It) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

iJ:tStream 
0 Spring 
0 Pond 
a 'Lake 
0 Other: 
0 QA Sample Type: 

VQ!atiles.SW-8~ 80158 ·. 

. ExptciSN0S sw-846 8330 

~~tic$ a*1 NiffarnJnes " , ., , 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

· 4°C!Ha 

,, .A'C-

- Alter~ Sample CollectedYes[X] NoO 13GIGiViWn1====:=:::=4R 

. MS/MSD Duplicate ID No.: 

r 

Page_f of __L__ . 

Sample ID No.: 16SW-

Sample Location: 16SW/SD 10 

Sampled By: .s.:r. c / .Jc;. . 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
a High Concentration 

mLHD.PE 
.. -~ .: . . . .. 

·:·} ... 

. . . ... 

J.00 SA-M;PCE - bfl-Y 
'. 



[ 1 l) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Proj ite Name: 

Pr:._9 o.: 

~Stream 
0 Spring 
OPond 
0 Lake 

0 Other: 
0 QA Sample Type: 

f!lterect Sample cOllected Y es[X) No(] 

NSWC CRANE, SWMU16 

N7 448 CTO 0343 

tn£A$- Oi/c.l<cf e P.tfl/s 

0 0-/&U j'/'n-t 

~lfo,.-e .-. . fl/ £A/ir-

. MSJMSD Duplicate ID No.: ~·--·· 

Page_Lof~. 

Sample ID No.: 16SW /a Ol 

Sample Location: 16SW/SD /I:> 
Sampled By: T· ~c:..iA t-\N 

C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 



( It.) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

. Project No.: 

:g Stream 
[] Spring 
[] Pond 
[] Lake 
[] Other: 
[] QA Sample Type: 

VQtatilf35.SW-846 8!)1SB 

Expl~·sW-846 a33o 
· · Mvoar~a~ ·ru;)(I Nltramines · 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

.;40~· 

· ·. i'otaf~Jal~ sw846 .~O/Mere1,1cy 7470A , 

o~ MEi~·sw8466Q2oiMercl!ry 747QA ·.; ·. , 
, '4~CiHNd:i ·.· ··· ; 

', ~ 4<>C/HNC>;i. ' . 

\ 

MS/MSO Duplicate ID No.: -

... '-,.:: 

Page_1_ ot_I_· 

Sample 10 No.: 16SW ·-. 

Sample Location: 16SW/SDI ( 

Sampled By: . JG /5J<-
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

· (3) ·40ffif Vi~s · · 

c2>i Glass Amber·. 

·· • •. (1) L tlDl?!::. . 

'. 



( IL) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

II Stream 

. O Spring 
0 Pond 
[]Lake 
[] Other. 
[] QA Sample Type: 

V9'atii'es SW-846 so1ss 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

·~· ,-.: ... : ~, . 

$xi>•osives.$w-ii46 833o - . : ,, . ,;'\ 
···'·"······-·····Y·-·~11r~i~i{ahd Nrtramines o;;, :.:·;;:~, <~; 

t.o@.(~~·sw~s 6620iM~i'Y 747()A_,.,_;,,:'.:;.~<~ · 

FJltered Sample Collected Ye;pq NoU . 

. I 
Page~of_· 

Sample ID No.: 16SW II o/ 

Sample Location: 16S_W/SD // 

sampled By: ·· 7:~o.1AHN 

C.O.C: No.: __ 0_/~3~6-· ----

Type of Sample: 
(X] Low Concentration 
[] High Concentration 

· .. · (3) 4omr Viars .. · • · · · 

C.ird~Jf/\ppi!~~1~:: ::, · · :·: . <. . · . . .. Signature(s): 
..-~--~-.-;..-----~~--~~~~~~~~-----~~~ ...... 

MS/MSD · Duplicate ID No.: 

-

·. ·r. 



~- . ' . ::.. 

SURFACEWAl'ER SAMPLE LOG SHE;ET ( IL) Tetra Tech NUS. Inc. 

Page_l_ of_\_ 

Project Site Name: 

t:>roject No.: 

;EJ:·Stream 

[] Spring 
[] Pond 

[] Lake 

0 Other: 
[] QA Sample Type: 

Date: . 
Time: 
Depth: 

. Method: 

·_ Analysis 

.Vol~les SW-$46 82606 

Volatile$ SW-s46 8015.B 

eiplooive5 sw~84s aaso 

NSWC CRANE, SWMU16 

N7 448 CTO 0343 

.Color , pH . S.C. 

· (Vis~al) (S. U.) · (lhS/cm) 

.-- ..--­
: ( ·~ ;: .. ·.> 

Sample 10 No.: 16SW .----:-

Sample Lqcation: 16SW/SD \~ 

Sampled By: 
C.O.C.No,: 

Type ofSample: 

[X] Low Concentration 
0 High Concentration 

.Tumidity·' 
(NTU) 

--.·. ·:·· .· 

DO 
(mg/L). 

. ..----
· ••.. :c •• 

- °,(3) 4orril Via1s 
,(3) 40ml VlalS 

. . 

ORP 

(iitV) 

----. .· 

Nitroaromalics and Nitl<linines · , . . . · 4°C (2) LGlass Amber 

. ioial MeialS SW846_ 6020/Merc~.iry 147oA · ..... , 

' ~mite+ t.(ibite{as N) EPA 353.2 ·. 
'·. :· 

_,· ... ~ .··..; . ; .;,: .. -.. 

· ... :· 

. . . 

FitterEid Sample eoitecied Yes[X] NoU 1'3GWT ____ ~_-· ·· 

MSJMSD ---- Duplicate ID No.: 

. . . . 

~O .SA. ft\Pu:.. DR.'( 

Othel'. ... . ·.·_· 

·NA, 



. ·.··-·.· 

·. ( j t) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

· ,>{{' Stream 

[] Spring 

[] Pond 

[] Lake· 

O Other: 
[) QA Sample Type: 

NSWC CRANE, SWMU16 

N7448 CTO 0343 

Pagei_ of -L. 

Sample ID No.: 16SW\~~l · 

Sample Location: 16SW/SD t?-. 
~~~--=-___;_~~~-

Sam p I e d By: TR l ~ 
c_o_c_ No.: · o/31 £o/:i3-

Type of Sample: 

[X] Low Concentration 

[] High Concentration 

Date: · Hb ... c ,, c<>10'r .. pH . s:c: Tell\p. . ..•. 
Time: (Visual) (S. U~) (IDs/cm) (°C) . . ·.{NTU) {mgii,) . (inVf .. ·· . 

. ' VolatiJ.es SW-134.6 $2608: . 
v9tatifes S:W-846 B015B - · 

Filtered Sample Collected Yes[X] N6D 

"s:~ 

·tcAt~ €,v~sr 

Duplicate ID No.: 

~­

t 
O •. '.L 

J 

"" 

:: 

.. ··, .... , 
., 

·: .,:·/ 

.··=lo'.';: .. :. 

) .. 

. . ··: 

.. ·' 

\ 
i 



·· .. -· .. 

[ 11;) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page~ot_I_ 

Project Site Name: NSWC CRANE, SWMU16. Sample 10 No.: 16sw· 

Project No.: 

:i{'sfream 
[:) Spring 
[] Pond 
[] Lake 
[] Other: 
[] QA_Sample Type: 

Date: 

: : Nitrate+.:Nitrite:(aS N)"l'.::f>A353.2 
: ·:···; ,(;../''.'; , .. -... . . . .. ·· ~. : . 

-Color·. 
.(Visµal) 

N7448 CTO 0343 Sample Location: 
-Sampled By: 

. · C.O.C. No.: 

Type of Sample: 

16SW/SD 13 

[X] Low Concentration 
[] High Concentration 

pH :s .. e~ · · ·Temp~ · · :· Turb1d1ty · 

JS. lt) .·• (~cm) ( 0C) (NTU) 

Filtered Sample Collected Y~s[X] ·Noa. · f3GWT_·· _.· ----'--F 

·.--~,~~~~-~~~Signature($): 
MSIM.SD Duplicate ID No.: 



, .. :.:-:.' 

. I 

[I L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

~Stream 

O Spring 
[] Pond 

O Lake 
[] Other:. 

O QA Sample Type:. 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 .. 

Page_j_ of _l_ 

Sample ID No.: 16SW\'301. 

Sample Location: 16SW/SD\~ 

Sampled By: 

C.O.C. No.: ·c. i 3 I 

Type of Sample: . 

[X] Low Concentration 

U High Concentration 

J!~~~~~V,mµ1N~5~ATA!S;,\i;t~~~f~f\~·~-'ji/~'!~~'iif,;\~~+'~if¥~ii:§:~,T~:~i~·:.:.:;;.,/.1.t'f.:.:;' z" ~ ... }, ·, , ; /':>'"····:· ·.•· · .. >' ... 7.:.:3~;:-;;fi,':,; ... ;<·. •.:·: . 
Date: ::\.\\i\04.' Color ·pH: s.c: Temp.: 'Turbidity ·ob. ORP ' .. ,Other;. 

Time: \ ~S . (ViSuat) > ·(s. U.) (rriS/cffi) < ( 0c} . · tN.fu)> : ·· (m#L) (mV) 
1 

·. NA:•: .. 

~:~~~~; ·;~,~~v~~-.~~r·;~.'i' ... &:~&· J~~':l::,;P!l_'4,:, J~ ~S?::?,::'.~·:: •:~;*;J~:"',~' .,.,0~J.~{t' ,,;i~l;.7t.-;,,.:;~"'"*':,~.~{i21~S;1~: 
·. $ ... :~'*~··:~~-~~!l-~l1-t'J.~a.~~lilWifi~~~'\l~~~~,~~?~;f~~~~~~f;~i.;.;~~~~~~} :t· 

. ·· c;:._;~~;~-':'':,:,;;;;~An·atYsfs ;.,,.,,,.i~,~,;;;;;.:;.:<,;p,/.,,j;.:,:;." · .. ;Preservative.··.·· · · > . ':::.c.:-:~>;.'.<t:~on~iner'.:Requiremei:its . · ·~·;'~~:"•; .. :. .Coll~i:ted .. ·. :.· 

'voiatil~~AsW~s46s2soa ·· ,, · ; ... :,,:'_·:>···. 49CIHCI · ' tt'!'fi4omlVia1s: :.' -'i'~;~·;.;;;,,;; 
Volatiiii~"sw~80t5B ' . . "- 4"CIHCI .. " " .. :~OQ'!IVials ·. ·. ; ' . . -.· ::c;,y~:~:;:·c; . 

t!!f~1~11v&<l~~•1~ir•~•~A~la~ -~~~~.;;t~J~~)~_!f.f~\~~~f;~~~~~~~~~~~~~\~fi~t~r~~ii.~~f~t~~~~~~~~, _· 
.... :,.•: ··;·,.:· .·'·" '.· "' '" 

' Filtered Sample ColleGted Yes[X] NoU ~.: .. -F\ 
lGS\JV1~ot--F , 

" Circle if Applicable; Signature(s): 
---~~~~....-~....----~~--~~~~~~---~,;._--~~~~--' 

MS/MSD Duplicate ID No.: 

\) 

. ·-': .. :·-



[ IL) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_j_ of __l_ 

.. Project Site Name: 
· ProjectNo.: 

lKStream 
O Spring 

O Pond 

O Lake 
O Other: 
O QA Sample Type: 

NSWC CRANE, SWMU16 

N7448 CTO 0343 

· Sample ID No.: 16SW lfoC)I 
Sample Location: 16SW /SD 1 (c, 

Sampled By: 

C.0.C. No.: 

Type of Sample: 
[X] Low Concentration 

O High Concentration 

Coior: ·-pH 

. (Visual) .. ·. . (S. U,) 

s~c. . . r~mp. . · 
(Jns/cm) ·. .( ~C) . 

4°C/HCI 

Volatiles'SW-,846 80156 4°C/HCI .. 

E~ioSives SW~B46 8330 
Nitroafumatics kid Ni~ines · 

: Toia1·t.A~tiJS·sw04s50201Mercury14i~A . 
. Dissc:~tals sw846 502&Mercury 74ioA.:' 

.· . . . · .. · ·;· .. · ·.:···· 

·• Filtered SampJe Collected Yes[X} Nol]. ~-----=r 

-· MSiMSD 

--

·.·~ ~-

l.<osw troo1.::. F 

'(o\J Ct....i s~ \\+£.. R.\e.BoN; 

Otj ~~ ~ ~ - f-1tav'Y'I 

STf:\i..>D•~0 Ot..J ~ CU\..\)'Cjt\ 

,._, 15- l'\C\4-. 

Duplicate ID No.: 

: :,.: {3) 40ml Vials 

_,, r . : - · (3) 4Qml Vials 

5 SH'(r-~ 
•·- I 

~Cc_JL&5S f'i<.~ ~""-"-' tLSR_ lctC\_ ':f­
~ ( 0 5 '!> E..S E.. t N"U> "'fBfC. 8i::t ~'i. S 

.. , .. :!:· 
,·;.' 

·:: 
. . . ~-

.:·.·.: 



SURFACE WATER SAMPLE LOG SHEET [ IL) Tetra Tech NUS, Inc. 

Page_l_ of _J_. 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16SW ..--

Project No.: N7 448 CTO 0343 

~Stream 

[]Spring 

D Pond 
a lake 
D Other: 
D QA Sample Type: 

Volatiles SW~.8200B 
Volatiles SW-846B01SB 

l;xplosives SW-846 8330 

NitroarQrmitiCs .~.Nitramines 

· Colot . 
. (V is,i;ll) .· 

.·. ToiaJMetalsSWa46®20/Mercury.7470A ··•; 

Diss. t.ll~tais ,SW846 6020/Merc.u..Y7470A . . :•~ 

· N\trate._+ Nitrite (as N) EPA 353.2 . . . 

. ;··. 

.pH··. 'S.C~ 

{S. U;) (~/em) 

. 4°CIHCI 

4°C.·. 

Filterect Sample Collected Yes[X.] Noii '1~8WT"_· · ____ -F 

MS/MSD Duplicate ID No.: -

. 

Temp.• 
('q . 

Sample Location: 16SW/SD \C\ 
Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

·. Turbidify . 

(NfU) 

DO 
(mg/L) 

ORP· 

(~V) 

· ·.· .... ··eontaiiler Reqliirem~l\ts · · 
(3) ·4o,:..i1 Vials 

ca> 4om1 Viars 

(2) L Glass Amber 
. (1)LHDJ;?E 
. (1)-lHDPE .. 
(1)LH0PE 

Other, 

NA 



( 11:) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project site Name: 

Project N()~: 

';B:Stream 
0 Spring 
[]Pond 

a lake 
[] Other: 
0 QA S!}mple Type: 

·Filtered Sample Collecl~d Yes[X] Noll 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

I ~ 

L_ \ /St,t_ tST_ 

.> l\tiJ ~Pi'-\ 

MS/MSD. Duplicate ID No.: 

Page_!_ of_)_ 

Sample ID No.: 16SWl90\ 

Sample Location: 16sw1so IC\ 
Sall)pled By: -=sr:::..c_/T:.....•_.;.R..:,_ ___ .;;_ 

G.O.C. No.: Oi 3 i 
~_.=;_.:...=_:__.:..__ __ 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

·. ···.'.: .. __ ,:;.· 

·; 



.. ··, · .. ·· 
:·< ~~.. : . 

[ 11:) Tetra T ecb NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page_I of___[_ 

Project Site Name: NSWCCRANE, SWMU16 Sample ID No.: 
{__02.) 

16SW23~@ 
Project No.: 

::Jl' Stream 
0 Spring 
[l Pond 
[l Lake 
U Other: 
[l QA Sample Type: 

EXpiosiWS sW-846 833o 
Ni~tics ai)d Ni~ines · 

··.• i::ota1 Me~.sW~6 ~O/Metcury7470A • ·· 

N7 448 CTO 0343 Sample Location: 
Sampled By:. 
C.O.C.No.: 

Type of Sample: 

16SW/SD23 (02) 
':s-G/ s.tr"G· 

[X] Low Concentration 
[] High Concentration 

Fi1tered~amp1e eoirected Yes[X] Noa.. 13GWT _____ ·F. . •. . . ._, o ::>A.~ pl:E_:_ bft>( 

MS/MSO Duplicate ID No.: 



( IL) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

·.: ~' -, .... 

Project Site Name: 

Project No.: 

8 Stream 

0 Spring 

0 Pond 

a lake 

0 Ottier: 
[] QA Sample Type: 

ExploSfyeS SW:.i.:J46 8330 

NSWC CRANE, SWMU16 

N7 448 CTO 0343 

: •.f.;·::'.l-.;;,,~;,?i'<-:~ . ·;. 
·''c•'i.wd:r:>·'" ·. Nitroal'Oijlatics 1¥1d Nitramines · · s.::. ' • · 

Total Meta~SW846 6020/Mercury.14?0A'~ ' 

Filtered Sample Collected Yes[XJ Noll 13GW.T Z3· -F · 

£r , 
/ x / 

MS/MSD Duplicate ID No.: -

Page_' of_' 

Sample ID No.: 16Swz.3 o i 
Sample location: 16SW/SD2-3 

Sampled By: -r. R<:::>JA 1-\"" 

C.O.C. No.: O i 3 6 
~~~~~~~~ 

Type of Sample: 

[XJ · low Concentration 

U High Concentration 

(3)40ml Vials 

(3) 40ml Vi<ils . 

(2) i. Glass ·J\niber .· 

..... -;· .. 



( j L] Tetra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

j( Stream (Po...,cm) 
D Spring 

a Pond 

a lake 

0 Other: 
U QA Sample Type: 

· vtl!atiles sW-846 ao1sB · 
Exploolves sw~f!46 a33o 

· tili~ajjCs and Nitramio~s 

NSWC CRANE, SWMU16 

N7 448 CTO 0343 

T otiil'Me@s SW846 6Q20/Mercuty 7'.470A. • 

~~·~·sw8466P20/Mefuuiy74~oA·.•··. 

Duplicate ID No.: 

\G:>FD\:OoSt)402.. 

Page_l_ of _I_ . 

. Sample ID No.: 16SW<;l.t{ Ot 

Sample location: 16SW/SQ·~ 

Sampled By: ssc.,; :r& 
---~----

C.O.G. No.: ~O~P~3"'-----

Type of Sample: 

[X] Low Concentration 

[] High Concentration 

· o~her .. · 
NA 

-

. I 

25± 

·, 

' ' 



[ j L) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
. Project No,: 

;it Stream ( Po...,~) 
·a Spring 
U Pond 
U Lake 
U Other: 
U . QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

· .· ~oSives.sW-846 8330 • 

j;Ji~a~ aOd Nitramin~s . "· · 
.,;· .. ,, . ., ..... , .. _.,. · t~:PMi$sW846602otMercury1410.A .. '; 
wt\'.l·};s:·(J. ~if~tai~:sw349·oo2o1Mercuw 1410-1>;;·~·'>;'.: 

. ·~ ... 

. . ~;;··;;,•.· . ."- .. ·> :: •· ' .•.•.. -.: ..... ,., O:>:·;<·'··-- ............... •· •y . 

. · 11ter~ Sample Collected Ye?cx@. *1QWT -F 

ks>..,;~et F 

Duplicate ID No.: 

Page_L of _I_ 

SamplelD No.: 16SW:.l.50 l 
Sample Location: 16SW/S.D~5 

Sampled Bi s:rc/ ::re:, 
C.O.C. No.: ~O~ll~3"'-----

Type of Sample: 
[XJ Low Concentration 
U High Concentration 



( 11;] Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWC CRANE, SWMU16 

Project No.: 

::K_ Stream 
0 Spring 
0 Pond 
a Lake 
a Other: 
U QA Sample Type: 

Color 
(Visual)· 

N7 448 CTO 0343 

.., .... ·.s.c. 
(S.U.).· (mS/cin) 

4°CIHCI 

.. ./4°C ... 

Filter~ Sample Collected Ye~iXJ N~D .. 13GWT_· ___ _ 

·, 

MS/MSD Duplicate ID No.: -

Temp. 
(eC) 

Page_J_ of _L_ . 

Sample ID No.: t6SW---'-
-~-'-----~ 

S~mple location:' 16SW/SDO!f. 

Sampl~d By: · SJC:.f J'G 
C.O.C. No.: ~ ~ 

~-------'-"----~~ 

Type of Sample: 
[X] low Concentration 
U High Concentration 

.:furbiditY ·.• DO •· ORP . · Other 

(NTIJ) (ing/L) (mV) NA 

--· -

(3) 40n11 Vials 

(3) 40ml VJajs .. 



----

......... 

(lt] T~tra Tech NUS. Inc, SURFACE.:WATER SAMPLE LOG SHEET 

Project Site Name: 

Project No.: 

I Stream 
. 0 Spring 

O·Pond 

a Lake 
0 Other: 
0 QA Sample Type: 

NSWC CRANE,.SWMU.16 

N7 448 CTO 0343 

._D .... ·a_·te'-. :_.'-"-l..;;.O_--=z:..· -~---·o ..... ·A_. _-__ _.·, ·eo1or ·'- ·.< .p"J · s.c. Temp.~ 
I 0 5 . (Visual) . , (S~ u;). (ms/cm) • . ( 96 

-ffid _,.. Conocted y..pq N~ -'ffj ~6~/ -F 

F /t;> I/ti .: 

,1'11,us. @ c u/va-< r 

MS/MSD 

Y£5 

., 

Duplicate ID No.: 

1 ?""I 7S-c c.. 

/ f"" I 7··Ye ._ 

I}'~ r /v 5e ~ 

IC.PP ;·o Z,G o~ d I 

Page_{_ of_!__ 

Sample ID No.: 16SWZ6"' I 

Sample Location: 16SW/SD 2~ 

Sampled By: 
C.O.C. No.: Q/2-4 

Type of Sample: 
[X] Low Concentration 

0 . High Concentration 

'. :tul-hi~itv 
(NT(J) . 

DO 
(mglL) 

, / 

.,.,,. 3 x t) 

@ I 
~"G. ] 375-4 

OAP 
(mVJ 

~/ .­
r7/f;P~ 
i 

. oth~.r. · · 
. 'NA.· 

~· .· .•· 
~_,µ 

.·.··. ···: 

··.,,· 



( 1 l) Tetra Tech Nus, Inc SURFACE WATERSAMPLE LOG SHEET 

Proj~t Site Name: 
Project No:: 

~Stream 
0 Spring 
0 Pond 

. 0 Lake 

0 Other: 
' 0 QA Sample Type: 

NSWC CRANE, SWMU16. 

N7 448 CTQ 0;343 

Filterect Sampie COiiected Yes(X] N~D 1aGW=i:_· ____ -F · 

MS/MSD Duplicate ID No.: -

Page_L of_L_ 

Sample ID No.: 16SW~'T 0\ @) ·· 
Sample Location: t6SW/SD~"i-

SampledHy: .SJ"C. /'JG 
C.O.C. No.: 

lype of Sample: 
[X] Low Concentration 
0 High Concentration 

Tumi~ity· · ·· DO 

(NrtJ) ·. .• '(mglL) ' 

. :<~> 40mt viats . 

· .. :(3) ':Wrnt Viiils 

T ·. 

ORP .··other . · 
(ni\l) ·. . . . NA 



·!·: 

( IL) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

·Project Site Name: NSWC CRANE, SWMU16 

Project No.: 

/&Stream 

O Spring 

O Pond 

O Lake 
O Other: 
O QA Sample Type: 

Date:· 

·: : Analysis . 

. vo1ali1essW-84682608 

vo1atiles'sw~84o ao1s8 

· Explosives SW~846 8330 

Nitroaromati~~hd Nitramiries 

Color. 

.(Visual) 

-·~~ 

: . . : :.': '; ";',: ~ . . . ;. :··.. . , ·.:-. ''.: :·~:, 
.· Total Metals SV'/846 6020/Mercrny 7 47QA 
· Diss, Metals SW84p 6026/Mercury 7470/.. 
: Nitrate+ Nitrite· (as N) EPA;3s:i2 

N7448 CTO 0343 

pH :,s:c: 
(S. U:) (rnS/crn) 

'. Filtered Sample· Colleeted Yes{X] No[] 190'NT ~ 
~ . : 

16 :ii.v z 7·0/-.c 

J 

Teii\p~ 
(OC)_ 

\~~e~ 
·,.; ~···· 

Page 

San-iple ID No.: 16SW ;.._T~\ 

Sample Location: 16SW/SD ~°'t 

Sampled By: 

C.O.C. No.: 

Type of Sample: 
(X] Loy.t Conce'ntration 

[] High Concentration 

(m?/L) 

i.i':1-

Circle if Applicable: Signature(s): 
t-~~~---'T-~~~..,..-~~~~.;.__~~~--~~--~~~~--1 

MS/MSD . Duplicat; to No~: 

ofj_ 

,_:;:; .. · 



. \;.~~-

[ I L) T elra Tech NUS, Inc. SURFACE WATERSAMPLE LOG SHEET 

·Project Site Name: 
Project No.: 

)rStream. 
0 Spring · 
0 Pond 
U Lake 
U Other: 
U QA Sample Type: 

. N$WC CRANE, SWMU16 

. N7448 CTO 0343 

. . .-. .. ' .. ·· ··. '· .. y?:_-.7~,::?.t~: .. ·:·~:·~~~~~~-;::_: ... · ... 
Filtered Sample Collei:tedYes[X] Noll · 1'96,.,\• .... n==..__...,.;.._..:.., 

MSIMSO 

----· 
Duplicate 10 No.: 

Sample ID No.: 
Sample Location: 
S~mpled By: 
C.O.C.No.: 

Type of Sample: 

Page of_L 

16S~<Z;:?· 
16SW/SD :;)~ ·· 

[X] Low Concentration 
ll High Concentration 



( I L) Tetra Tech NUS, Inc 

· Project Site Name: 

Project No.: 

I Stream 
U Spring 

0 Pond 
a lake 
a Other: 

a QA Sample Type: 
., .. 

. . . . 

· Filtered sample eoueeted YesIXJ Noa 

S~M-- eve:nr ' 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMUl6 
N744a cro 0343 · 

Page_1_ of _ 1_· 

Sample ID No.: 16SW Z-8 c> I 
Sample Location: 16SW/SDZ8 · 

Sampled By: T • RoJ ~"" l..l 
C.O.C. No.: <'.> i 3 s 

Type of Sample: 
[X] Low Concentration 
U High Concentration · 

4'1
)( /.5 e Yz.~4~/;e/. 



{ 1 l} T et.:. Tech NUS, Inc. 

Project Site Name: 
Project No.:. 

:&·.Stream 
a.Spring 
[] Pond 
[] Lake 
[] Other: 
[] QA Sample Type: 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 

Page_\_ of _L__ · 

16SW~Q\ .. q=.:<;) 
.16SW/SD~ 

Cl l 1:3(:§ . ~A 

[X] Low Concentration 
[] High Concentration 

~~~~~~~~'t~i:~~{r%r~~~~~~~;,~~).~"'; Jk"S:4i~~~~~il::"¥~.:':.~-.~;:~,..~ 1~;,~_-d....,·r; ,;;.;;;;!-:i'i",:1;J'"'~:4(~• ~1;~/~,.;.~"'."'','~;~~:,::::~ ~,(.}~1>'$$-'r~~·~··A} ~w-.. "<>:;,l;.-<-"1'•..:v .,.~,~V\~· · ;.l" ~,.'u•-,••, ~·'"°"'" }'"_:V~'#;:~-: 
Altered Sample Collected Yes[X) ~ 4-8QWT ~ ~ SW ,S IXM~~ ~ . .QQ..Y . . . · .. 

MS/MSO - Duplicate ID-No.: 

. ~. ' ... 

..... . · 



'! 

[ j b) TetraTech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

·.· . , .. _ ···.·. 

·Project Site Name: 

Project No.: 

·Ii Stream 
0 Spring 
[] Pond · 

a lake 
[] Other: 
0 OA Sample Type: 

. N,SWC CRANE, SWMU16 

N7 448 CTO 0343 . 

: . . . . . : 1<0:)5../, . .. _,: 
~~:;:'(.;~: fi1tered. Sample Collected Yes(Xi NoU · ~ Z , °"I · · -F 

MS/MSD Duplicate ID No.: 

. I 
Page_' of_ 

SampleiD No.:. 16SW Z 9 o I 
Saf!lple_l.,.OC?tion: · 16SW/SD z..' 
Sampled BY: -r. eo.jAl4N 

c_o_c_ No.: o , ~ s. · 

Type of Sample: 
[X] Low Concentration 

U High Concentration 

' .· ·~ .;. 



( It) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

.H:Stream. 
0 Spring 
a·Pond 

a lake 
a Ot~er: 
[] QA Sample Type: 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

·· Ni~tics aild· Nitraiiii~s 4°C 
· .·· .. · ·: Ti)~al~M~~ ~Wi.849 6<>2()/Mei:cuiy 14io:6,;·i; //: < : 4°¢IHNOa .. 

. • .~~·~~'SW84f36~~reuryi47Q•( :<,~;/ :>>4°CJHN03 ·.· · · 

MS/MSD ·Duplicate ID No.: -

Page 

Sample 10 No.: 16SW ·-

Sample Location: 16SW/SD3j 

Sampled By: s.:r C,/':JG 
C.O.C,,No.: 

Type of Sample: 
[XJ Low Concentration 
ll High Concentration 

of_l_ 

\. 



• J .... 

;.,...,. -.· 

[ IL) Tetra Tech NUS, Inc SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 

_ Project No.: 

Ii Stream 
[] Spring 

0 Pond 
[] Lake 
[] Other: 
[] QA Sample Type: 

Date: /o~ Z6 · o 4 
./Zdd 

·.-_ --z.. ,, ' 

NSWC CRANE, SWMU16 

Color 

(Visual) 

N7 448 cro 0343 

pH· s:c. 
(S._U.) _ (mS/crn) 

-F 

Temp. 
(OC) 

Page_L ot-!_ 

Sample ID No.: 16SW 3 c> o 1. 

Sample Location: 16SW/SD 3 c 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] low Concentration 
[] High Concentration 

Turbidity 

(NTU) 

DO 
(mg/L) 

(3) 40ml Vials 

(3) 40mr via1s 
··· .. · ·; ,, ··.-'. ··.:-

(2) L GtassAmooi •:·.--•· 

- (1) L HOPE 

__ _ (1) LHDt_=>E ---·-· 
(1)LHDPE - -

·.·.:· . .. · . 

ORP 

(mV) 

Other 

NA 

C.ir;cl_~:iJAP:#lic;at{i~;- > -- : - -_ :: Signature(s): ..... ..._ ....................................... --~~~~~-------~~--~----------'I 
MS/MSD -Duplicate ID No.: 

~- -/b~iJ/OZ.G 09 C)z_ 



\ 

. . 

APPENDIX C~4.1 
SWMU 16 .· . 

GROUND_WATER SAMPLE i6G SH-EETS 
ROUND1 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well Data 
(X] Monitoring Well Data 
U Other Well TYf>e: 
U QA Sample Type: 

o4te: ?/Z3/a3 
li{ne: · //~a 
Metho1;t : ii µpp£-<:;. · · 

' ~~---~~:~::: :-.~ _:""=,'_ 

~c:ir R~ng;(ppm): ..;.... 

co tor 

~isUaf·. 

d44';f;(e· 

.. NSWCCRANE 

, N9060 CTO 027;9 

:pH '". s.c, ·Temp. 

St;inda:rd mStcm •c 
~.~a ·/-~d~: 13~71' 

S.G. · . Temp. (C) 

Page_:_{__ of 2- . 

Sample 10 No.: 16GW o i 01 

Sample Location: 'WE5-/f-OI- BJ 
Sampled By: 
C~O:C. No.; 
Type of Sample: 
I Low Concentration 
U. High Concentration 

Turbidity DO Sailiity 

NTU mg/I % 

0,65 9-32 A/A: 

Turbidity .00 SaHi;iity 

:OAP 

mV 
.-/30 

QRP 

To~ Welt Depth(TO): 5J .?.· > : SEE LOW.FLOW PURGE DATA $HE;ET 
. · St~ticwaterlevel (WL): ;,].t;63; · 

: ~ Casiµg Volume(g;~)l. l4~ I· 

" start Purge (hrs): . · o7io 
, '" 

,•', ' 'i; ' 

•Container R~quiremeil~· 
,(;:!) 4o ffi.L Vial$. ;';\ 

S\i,OCs (827QC) ' . (?) 1 L A111ber 
· · SVOCs ($1M}' :'·,: (i)lLAmber 
• svbc~ cai151A) (~)1·LAm~ 

.':··, 

Explosives (8330) > 4°C · · (2) 1 t Amber 
Exi.>ioslves Picrates 4°C (2) 1 LAmber 

Total Metals (6020) & Tqlal Hg (l470A). . Hl\103/4.0 'C .· (1) 1 LHOPE CYesJ 

· · DisSolv~ Metals (6020)' & Qis. Hg f7470A) HN0314~C; (1) 1 VHDPE 

Ammonia (asO. 1) & Nitrate (asJ.2) · H2S64/4.°C {1)1LHOPE , - : '/res') 

~~~ERVMi0.NS~flQ~ .. ~~~F~~4,'~~.#~~~~~'fi'.i~~i'~E~tI~~~~'flt£JJ!W1ilf?F~~1~1#£~~i~"tl'.'1l~t'Ji'~~l#ffe~~fJP~i~ 
Mio· rc~cIS;.; C!Ai;_ ·3a.fJ·.• i;o/£11' A,;/ A ~'1j_, f.,,;;.,~"/ i 9.4-J-S<!d££.r.f 

4.·11 

Pt1M/ 1,,,tf.,tf< e 0! ::;- 4 3 .5 3 

c>uplieate 10 No.: 
·.~---

1 uu: Io l:Se Uetermined 

~~/ 
.. ~~ 



["Rl:)retra Tech NUS, In~.· 
PROJECT SITE NAME: . 
PROJECT NUMBER:· . 

SIGNATUR~(S): ~ ~: ·.· 

" . 

LO·W.F:LOY\l,PlJ.f:tGE DATA StiEET 
.. ,,:··. 

N9oso ero 0219 : ·. · 

.,.: 

.. ·. :- .. 

, .. 

·. ~; .: ',~ : ::· ' 

, . 

···: .... 
; .. 

~- ·:· 

. '.,, 

". 

WELi,. 10.: _,:;,.;.W. ..... 'E .... S_'--/.._4_.-_e1_/_-.... e...,..~-----
DATE: 1/&3/o3 

Comments 



Project Site Name: 
Project No.: 

D Domestic Well Data 
[X] Monitoring Well Data 
iJ OtherWellType: · 
D QA SampleType: 

. ~A~~:~~;~,~·-;}~;~,~f':":~~'i-~;'_:2':. 
Date: ~ f)..'-\}fo '\ Color 

Time; . \"k,\ VtStial 

GROUNDWATER SAMPLE LOG SHEET 

NSW<;;CRANE 

N9060 CTO 0279 

·. s.c. 
Standard m.S/cm 

Temp. 
•c . 

Page_l_of~ 

Sample ID No.: 16Gw oJ, · 01 

Sample L0cation: ..=\.IJ\":=.i~~a.:.-\~'.\.~-~QLJ4i:t:·-:...i~~~.::.· __ 
Sampled By: -~ . ~f\\M9':if& .. 
c~o~c. No.~. 099z 
TY.,e of Sample:. 
I L.ow Concentration 
0 High Concentration • 

turi;ldity : DO sainity · · OAP . 

N1U nig/I % mV 

------· Voiuine pH ;. S . .'C. Te~p: (C) : Turbidity • . ·DO·~- SalJnity . · .. ORP 
>. ; •. 

~ .·. . .. ,· . ·. 

Monitor f'leading (ppm): -.. .' 

.. wen cas1ng'Dia'meter & Matei'ial 

TYJJe: cy..- ~ \J ( 
·. . ·T' 

. TOtatWeH Depth (TD): }.~."'l'l 

· StatiCWaterlevel (WL): \'4. .~~ 
· · Qne CasjngVofumefgaln.): J:::\ .• : .··· 

• skt Putge (hrs}: \ UI.\ '\ : : . ·. · · ; ·. ' 
· Er:i<J Purge (hrs): · \~,,) .· . . ·. . . "· ; ·· O~ 
• •. • ;··,..,. '... • •• _: .·• ··,. ' .<. [c_•' 

·: T~tal:Purge Time (min): ;. . , __ . ·: .· .. .- . , , . : .. , . , .·. ,' .. : ·,, 

·. v()Cs ao15a 

SVoCs (8270C) 

svo¢s (SIM) · 

. SVOcs (81S1A) 

Explosives (8:330) 

. Explosives.Picrates 1°c· 
HN03f4~C 

. •'(2) 1,LAmbei' 7 • - ~,,..es)" 
.. T6tal Me~als (6020) & Tolcit Hg.(7470A) . {1) 1 l, HOPE ·. .(~I . 

Dissolve<f Metals (6020) &.Dis. Hg (7470A) HN0314°~ (1)1 lfHOPE .! 

Ai,mnonia (350. 1) & Nitrate (353.2) · , H2so4/4°·c . (1 ).1 LJ1dPE. 
. . ~. . 

!!!lf.Sl~ltliimJ~IDY~.#;,¥'Nl'.¥\~';-',~if~.1;~,g,'.fl~.&;;~i,;{~lf+£>if.;'.i;,~~g;~t'0~-i~Ifr~~~~?~'"::~ii7li _·Signatuie(~): 

. MS!MSD Duplicate ID No.: 

.. 

1 8U: I o tie Ueterrmned 

. -



.· .~ 

·----·-·-··--·-----··--·-····------ ··-··--·---·-!'"··· .. - --·-···· 

("R:::] Tetra Tech NUS, In~. LOW FLOW PURGE.DATA SHEET 
. ' .. '.I"•" ..... • ·.:·;··. . 

PROJECT SITE NAME: NSWCCRANE · 
PROJECT NUMBER: 

Time Comments 

°!). \.. 

I.., 

--.. 

., . L 

. ·.·.·: 

. :1· 
~ ': . 

(' . 

. :•. 

,.• .. ·' :.:.·· 
· .. : ....... 

PAGf 



Project Site Name: 
Projeet No.: 

0 Domestic Well Data 
[Xl Monitoring WellData 
tJ Other Well Type: 
0 QA Sample Type: 

·~~A~_··-~~-

· Date: <:;- r\ \ /l:i\ Color 

V-ISU31 
r •. .:..r.n 

date~ · ~· /\., mi. . VOtuine 

Monitor Reading (Jipm): -

sf,itic W4ter Levei (WL): \~ ,(\,\ · 

.· .. s~ Purne (hrs): \Q:\() . 

C: T$1 yo(; PQi'ged~t): );.~ . ~ 
····sm~-~~Ml\:mi~-

• V(\>c$.'80t5B. 

: SVQCs (6270c)' 

sydqs (SIM) . 

· : SVods (S151A>: 

· Explo~ves (8330) 

EJlPl<>Sive's Picrates 

.. ~- T~tal Metals (6020) & T01ai'Hef(7470A) 

• Di$SOlved Metals (6020) & Dis. Hg (7470A) 

. . .·:· Al:rimonia (35(U) & Nitrate (353.2) 

GROUNPWATER SAMPLE LOG SHEET 

. NSWCCRANE 

N9060 CTO 0279 

pH s.c. T~p. 

~tanlfat-(1 mS/.Cfu:; ·~ 

Page--L- of _!;A. 

Sample ID No.: 16GW oa. OQ...; 

Sample Location: _. ~'-="-"'--__.N_..-_,.o""}_--<(.L-..13 __ 
Sampled By: ~ ~AO&Wtt... 
c,o~c. No.; · ~, '1 z. 
Type of Sample: 
I Low Concentration 
0 High Concentration 

= 
Turbjdity 00 sainity 

NrU mg/I. % 
OAP 

·mv 
f() "'C\. 1 0)\1\(. \')...~4. .n -\,\.. .\. .. \~:. \.\1.. -..'.:\<:..' 

pfi · s.c. · iefi\p. (er ·. :Turbidity , 00 ·, Sallnity-: ... ·oRP 

·."···:, '· ·' 
I: .. 

S;EE LOW FLOW PURGE:DATA~HEET 

,, ._,_ .. 

...... ·:. 

·, · ... ,'. .. ·" 
~ .liili§=. - --
'Preservative < 

Hc(/4<!c ·.· .•.• : . 

4°C. 

4°C 
4°C: · 

• HN03J4°Q 

t-iN0314°c. 
. H2sd4t 4° C . 

.· 

....... : .. 

- ~-­
:' ~ntai~rReq~lr~qt$ 

"·' 

.. 

(2) 40 mi: Viars ~··. 
·(2)1 LAmbef 

(2).1 .LAiriber 

(1) 1 LHDPE· 
•·: 

{1) 1 LHDP~, . 

: :(1) 1 LHDf>E . 

:. 

. -~~ 

~--·. . ;. Cqliecte,d 

· ... ~N-;, 

. :· \ 
I J ~.; 

~m~~~w~~~~~ii~~~~~~;;~k~~~~~~~~~i%~~ ·Si~nature{s): 
MSfMSO Duplicate 10 No.: .· 

1 tsu: 1 o oe Determined ~· 



["lb) Tetra Tech N~S, Inc. 

·PROJECT SITE NAME: 
. PROJECT NUMBER: 

Time Water Leve! , 

. -:·/ 

LOW FLOW~.PU:RGE~DATA SHEET 
., .: •• .> :-• • "• I•:; ; •.f: ,:··· ' ' ' 

-Nswb CRA~~ :y '. ,. ·. 
.... · N9d60itTC:f021.S. .. \. • 

:·: •.': 
. , ......... . .. ·.: . . .-:.'· . 

. :·: ' :~ ' : ... 

' .~, ;" 
'< 

,. 

' -
L' 

. : '·"""'" ~. ·. . ... , · .. ::·· 

· ... · 
: ... 

. ··~?='. 

•'.'· . ;~: • .. 

.. ,· . 
. ,.·~ ·.::, . . _.: .. ' ..... ,;.~ ......... ~. 

\ -
<\. 

\\ 

\.. 
.... 

....... ,, . 

_PAGE~OF~ 



GROUNDWATER SAMPLE LOG SHEET 

Page...l_ot..2._ 

· Project Site Name: NSWC.CRANE Sample 10 No.: 16GWQ ~· 01 

Projeet No.: 

0 Domestic Well Data 
[Xl ·fv1onitoring WellData 
U Other Well TYf>e: 
0 QA SampieTYJ>e: 

-~--· · i;>ate: \\n\.\:10'\ · · 
"fme: ( c.,. ~ <i 
~ttlod:' \>~~~ . 

~-~~~···~---

N9060 CTO 027~ 

Color pH . .. S.C. ': 

V1SU;3• Standard tnS/cm 

. Volume H. p s.c. 
. i 

: MOniior A~ading (ppm): · ~ 
. we11cising.oi~rm:iter:& Mat~iiai 
. Ti~: °"4:n.l1c.. -C ,, .··· 

f.7t"''"!'. :A' 'v ... ··':~ . .: ; 

Temp. 
•c 

\\\. .. fl 

Sampie location': 
Sampled By: 
c:o~c. No.: 
Type of Sample:· 

i)99/ 

I low Concentration 
0 . High Concentration 

·Turbidity 00 Sainify· 

N1U n1gll ·.% 

~Q \-k,,~. ~ .. 

Temp. (CF Turbidity oo: '·· ·· · Salinity. 

.. 

. ~ . ; .. ; ·, 

· Totiii Well Qepif:i .(TD): \'R~'\\ . :·. SEE LQ\V Ft.OW PU.RG·E DATA St:fEET 
· Statit Water Levet;(Wl): \t\ .'\"\ 

·. 
·.:·>. 

:. 
~Purge (hrs): \~~ . . · · .. 

..L ;, 

,_·. ·.·:., .. ':.-, 

i ~. Pui:Qejhrs}: · .. \{;\ ~;b ~ . 
. · Tiotil J>Uf9eJ;o)e (tnin): V\';],. ··· . .... ·. ; ' , .' .. '· 

OAP 

mV 

·....,~-~ 

. OAP · 

- ·. 

. · . 

.. 

·. $VoCs{B1~1A) :4~G·. .. ·. . (2) 1 lAm~ • •·· .· Y'e: ( . 

·. • T.o~Metats: (6il2o) & tooii Hg (7470A) ' 

OiSsOtved Metais (6020) &.Dis. Hg (7470A) 

+. : A'rmrionia (~.J) & Nitrate (353.2) 

HNO;Jl;.4°C 

HN(>3/'4°C 

·'.· ·.. :'•; 

· (2) 1 !;-Amber 
'(1) 1 LHDPE 

· (1) 1 LHDPE 

·· ,(1).1.1,::HD{>E, · 

~'l . .·. . .. 

·.· -~~!ll:!t(~~-&~~~~~~~~~~~~i.~~~~~f~~\~4~ii~~;\~l~~~~~~ 

.· 

11:1u: 1 o Be uetenntneo 



t'lt] Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time 

l.OW.FLOW.PYRGE DATA SHEET 

. NSWC CRANE; 
N9060 CTO .0279 

WELL ID.: . \.v~. -\I=\.., <j'\ ~~.':> 
'DATE: . . "V~ru) 

'.:.· . 
. ... · 

.\•. . . . . . 

' ·~. . . -· .. 
:.",'°'· • .:.-.1' ' .:~;: .• /; . "•• - < 

. r I 

.... 
. :. .. · 

b 

\.. 

~. \.. 

\ . L 

l \ . \... 

_PAGE~OQ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

D Domestic Well· Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Time: cYs\• 
.· MettlP(i:' Q · ~9 

Color 

Vasual 

NSWCCAANE 

N9060 CTO 0279 

pH . ·S.C. :- · : Temp •. 

Standard . mS/cm · 0c 

Page;..__l_ of_;;;}_ 

Sample ID No~i 16GW 04 01 

Sample Location: \'\-l\..;'1~ 
Sampled-By: · -\\,'--'-::\\-f\._\¥Q_•..__ ~"_LL. __ _ 

C.O.C. No.~ d·2 es . 
· Type of Sarriple:. 

l Low Corlceittration 
D High Concentration 

TuFbidity 
NfU -~ 

·sa!nity 
"% 

OAP 

mV 

Volume. pH s:c.. .Temp.,(C) Tuiflidity:: · Op•'.. · SaHnity OAP 

• Methbd: ~l~~ A...,:+< ·· 

Monitor Reading (ppm): -

~eil Casing Diameter & Material 
. .,:~. ...;./~. o V<--

.,~..,.· .r '' . 
· TotalWell Depth (TD): l\q. ~, 
static W~ter' L~vel (WL): )..1.~). 

· One CasingVol · r "...J:3 S, 

... EncU'u~ge(hts).: oiw 
. Total-Purge inrrie (min): 'n 

.'·, l 

,_. ·:· 

T!,>tar:voL PurgootQabi..): ~ .1 
D1We..m:'~Ee:llffllmtmin8MDB~~-- _--~. ~- ---~ 

_Analysis 
. voes 82600 . : 

SVoCs (82iOC) 

SVocs(SIM) 

Exp!Qsives ($330) 

EXplosives P'1erates 

. •·• : Total Metals (6020).& Toial Hg (7470"A) 

Dissolved Metals (0020) &:Dis. Hg (74i{)A) 

AininOnia {350.1 > & nitrate (353.2) 

· Preservativ~ 
Ha/4°C 

HCl/4°C 

4°C 

· 4°C 

4°C. 

4°C 

HN03/4°C 

HN0314°C 

H2s04/4°C 

:. 

...... · .. 

i:' '._ . 

.: .. 
'·. 

. l. 
· ... . 
.· ........ _ 

.·. (2) 1 t-Amber ;. 

'<2> HAmber 
{2) 1 l Amber ' 

. . . (2) 1 l-Amber · • 
,{1) 1 L HOPE - . 

•. (1) 1 l HOPE 

o(~)i LHDPE 

.. Coll~· 

.. · /V~. 

. ,.. .--· l I t:<t ~: .. 

(y'eS) 

~· ·- ~---------------1-----~I-~--"--· ·-'--,..-.-.'-'---------1'------11 

aQ§.~X~~!~~~i!t~f.~;;~~~~~~~~~~ii~'E:~~~~a~iit~~~~~~~ 

s ~\A~ ·''V'rl"'"\\ · ~l. -~ ~~~('() \{l\b~ -4.o ·~(,~ 

\,v.'6~ St\ e.., ~f{ 

~-cgj~H{~~~t~~-'.(~~~~1~~~.:;~.ii¥!l~~~~itig;if:f¥~~~~~~~1.)f;~ Signatu.-e(s): 

. MS/MSD. Duplicate IO No.: 

1 l:lU: Io l:le Ueterrrnned 

:.; ." 



["fl:] Tetra Tech NUS'. Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

, . LO~ FLOW PURGE DATA SHEE:T 

NSWC CRANE .· 
N~oeo CTO 0279 

··.'·.·: 

-... : .: 

WELL 10.: .. Wt.S ~\~· 1.\-q'). 
DATE: "4,/')..")/o~ 

I 

PAGEi.OF .1_ 



( I t] Toba Toch NUS. I~ 

Project Site Name: 
Project No_: 

U Domestic WeH Data' 
[X] Monitoring Well Data 
U OtherWell Type: 
0 QA Sample Type: 

---~--E:::~~--'.~-::_-c_"'--
Date: 4/ZZ./·o3 
Time: / o-¢ S-

MelflOd: BL."1 oD E /{ 

- Mani.tor Reading (ppm): 

~- Well Ca~ing Oiamete; & Material 

Type; 2'~~· pvc 
TotalWell Depth (TO): t]. •50 · 

. StatiC Wate; Levei (W~): 33 .4 7 

$tart Pufge (hr$): - O? o o • 

~--Purge (hrs): j "1-- o _ 
• f; .- . '. . . . • 

- T¢a!Ptitge.•Tinje {min): /&1_:a 

- VQc$826oB 
· VOc~8015B 
svoes (827oc) 

sVo¢s(~lMJ 
. SVOCs (81SJA) 

- Explosives (833_0) 

E)<plosives Picrates 

Color 

V-asual 

.L~Eif,e 

·Volume':-

T~lal Me~s (0020) & Tolal Hg (7470A) 

Dissolved Metals {0020) &:Di~. Hg (747QA) 

-_ '. .•_ , Afnmbnia (35o.1) & Nitrate (353.2) 

;~· SVOCs- e EJ<P/.sh'~..s1 
.;'.·:·· 

GROUNDWATER SAMPLE LOG SHEET 

Page_{ of $.._ 

NSWCCRANE Sample 10 No_: 16GW oS 01 

N9060 CTO 0279 -Sample Location: 
sairlf>ted ay: 
c.o_c_ No_: -

WE$°...:14-cl5· .:.93 
7. •·Ro-JMN' 

Type of Sampl~: 
I Low Concentration · 
U High Concentration 

- : 

pH -- s:c. -· Temp. 

Stallda~d mS/i:m •c 
;4i38 -. 'a.625 IZ.1.S 

- •: 

Turbidity_:·-
- __ Ntu 

-q;oc;l 

; : . ·~,. .: . ~ .... · 

DO 

·mgfl 
0.:90 

-

sainit\t 

% 

Salinity 

SEE LC)W F~QW PtiAGE D~TA $HEET_ 
---

- .• ·: :: ·-

:: . 
~; 

- --

4°C _ _ __ . (2) 1 LAmber -:-· -·-· 
· 4°C . (2) 1 L Mber --. : -

HNQ3/4°C 3 )(' -
HN<)3i4°C '(1) t l!:fDP~ ... 
H2S04/4°C_ - 3 >< .(1) 1 LHDPE - , ----

c.-l<,-lrAt F .. .c. ~ rlnto -= C 14) t L A;,;.6'6°<.s 
_-. i 
- c -._ 

... ~{ .. · 

ORP 

mV 

·oRP 

--·-
. -

Yei 
Yes-

Y~--

Yes -

y~ 

Yes 
-Y£S 

,•.--- -- ~i!Al1m!:filt!!!f!ll~-lti~~~~~~-~~~~~~~~~~-=g~~~~~~ 
Mlp s-c~cE.4 @ ]g,s-

-+ 4 .. 63 
PL/hf/ :r~/,1(',,_ -~ 43 .1 J 

i 

A ~lii~~~f£Mi ~~~4i'liI~~~x~;t.~~€@~~~"'~~~b,~~:t~~g~ Signature(s): _ _ ·-

I> fe;o ;upl~atelDNo.: -~ - ~~ 

ltlU: To Be rm med 



f 11::) Tetra Tech NU~, Inc. 

PROJECT SITE NAME: · 
PROJECT NUMBER: 

. 

. ..... 

... · 
. '· 

......... ; ...... 

,LOV/.-Fl..OWPURGE PATASHEET. 
,;; .' 

N$WC CRANE ; / ; . 
N9060 ¢TO 0~79 ' . .· 

. ... · .. :;. .. , 
')·.:, 

·.·;;_, . 

:.·.· ... 
' ... - . 

. . . . ' . . . 
. .. ·< ~···. •' -

::. ··.· .. 

WE.LL 10;: WE!':·/-(- o S· 8$ 
DATE; . . . . fhL/t.J.3 

I 

.··.·. 

·.· >.,, • 

. . . ... 
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( I t) Teba Toch NUS, loc 

Project Site Name: 
Project No.: 

0 Oo~~tic Wel!Data 
[X] Monitoring W. ell Data. 
0 QtheiWell Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060 CTO 0279 

Pagel of 2_ 

Sample ID No.: t6GW ""'t"O \ 01 

Sample Location: --'\_,.bc:.ffl.:...:"'-.1...;. ,.__-:t-'·"'o<.l\"-. __ _ 

Sampled By: _ [}. 13a-l\::coacL 
c.o_c, No_;· o 9 ae 
Type of Sample: 
·I Low Gonc~ntration 
0 High Concen(ratiOn 

···.···~_.:· ····~ 

~te=·-~41•n-10~ · (~"'~"' \ 
Time: · rl.l@ · 
M~tllod: ~~~.,-

~~ -··--···· 

Date.: '-\/ )\ /\)'\ 

. ~or Re~ding (ppm): ·~~ 

~ell Casing Diameter & Material. 

fYM: 1-"' \'>\tL . 
. . Total Well Depth cfD)~ :)..b ;.~«\ 

~taii~ Water Level (Wl): t\.~ ,~ t 
. <;>ne:CaSing Volume~): .n ., ... ' 

!?tart Purge (hr$): I:>. Z fl. 

~nd Purge .(hrs): _ IS: 3 () 
Total Ptjrge Time (min): · 8 

. VISUal 

Voliime 

tatalvq.. Puajed(gaii))- /;,/ . ·. 

pH . s,c.. Temp.· . Tui-bidity . DO 

Standanl. _.mS/an •c NfU mgil 

pH . ·• S.C. Temp. (C) Tu'rbidity 

...... 

s.-tni~ · 
.% . 

ORP 

mV 

.~ .. -~ 

S~linity ORP. 

'· 

·.,I·"· 

SEE LOW FLOW PURGE DATASHEet: · 

., 
- . '•.·.·. 

·' ·•·· 
.. . : . :. ·' ·:-~. ·;._: -." :· 

.• ~-:mmi\t4NFr.D.BM"~_ . -
... MafysiS · · ·f!~tive Coll~· 

YOCs ah1ss ·. HClt'4°C {'{elD . 
. $VQCs.'(827oC) <2» 1 L Artiber 

4°C (2) 1 l Amber ... .. ~· ... 
$VQCs'(8t51 Al (2) 1 L Artib:ef'.,,.-

.. 

· Explosr;ies (~) 4°C (2) 1. L Arfiber /. _ ·~·· 
Exprosives Picfutes (2) 1L Amber <- ~·· folaf M!'itals (6920) &Tola! Hg (7470A) HN03/4°C (1) tLHDPE ' . .if.tis 

Diss'oiv~ ~tals (6020) & O,'°s. Hg (747:0A). ·, · HN031:4°C . (1)1 L HOPE .· .. .lfii3 I 

· · ·- Am~a ($o.1 > & Nitrate (353;2) • 0) 1 LHDPE •;· Y.es. 1Y ·· 
. .·.·• :;.. .. ; 

. ; 

pa:s.EfW'AllQff~~aJ]ES::~~~-4~~-~~~€~,#'~~..,,;;g,_~~~~~~--#,:~~-t~~~~~~~ 

\~~ b\.\Q nJ.. • -, 1 ~bJ.b.'-\~ e_ tn°S~ <StV ~J:.fO) 
~00 '-\.~ 'V~">-[<:>1 

' 
WE.LL. l>ld •. d /Uo:.V~A.. 

~~~t!~~~~e;~~i11;~·,z~J;I.fi~.e.f£~'-~jt~~~~~~,'.f.t.t'~~~~l¥~~~~~i'>-l~ Signature(s): 

MS/MSO Duplicate IO No.: 

r tlU: Jo tie. Oetenrnned 

j . 



JitJ Tetra Tech NUS, I~. · .. 

PROJECT SITE NAME: 
PROJECT NUMBER:· 

' ' 

·: ' 

... ~ ·.:.:'. 

. ' ' 
·:·;· ..... 

~ ~-

... : LOW,J~LOW;·P.1UJ=l~E !DATA.SHEET 
," · ~ • ·:· .. ; -X .)' '.' .. :·: ·:. ··,: ;·: • .-?1 ·· :• ::·:· ?=:··· :· · ·. :. . · : · · ' 

··"· 

., ' 

·.: ·, 

.\' ., . 

. NSWC CRANE ... ·. ,)·: . 
' N9oeo CTO: 0279 ' 

... ·. 

r~. '"· '• 

. ~ ; ,; 

;,· .. ·. ,•·' 

\ .. ·.:. 

;-', 

•:' 
'· 

. '/ 

'::·; ... · :' ',' 

' ' J.' .. · 

' ;.,·:· 

: 

.:·.'.' 

-:, . .:··· .. ·· 
' ' '' 

... <- :, ;., ,._ 

... 

·' ::, ... · ·.• 
; 

SIGNATURE(S): ~~ ~·· 
. . . ·'.:·'.'.-.;~,: .:::.<~.:; : .. -'''·. . . . :· :~- ·'" .. . ~·: . . :··.··): ,,• 

,WEL,LIO~: '> \bfN.N'\0\ . 
DATE: ...... --··'°\;,,;,;;)~~--. /i-..~,._'S...;• ...... -------

. . r · r. 

' 

;_. ; ·· . 
,·· 

. -:: 

' : ·' •' ' ' .... ::. · ...... ·. 

PAGE~OF~' 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

· 0 Domestic Well Data 
[X]: Monitoring Well Data 
(] Ott!~rWell Type: 
(] QA_Sa'mpleType: 

. mf{~ll§lf~~: ::-.. ~ .. : .... : .- - : ... 

NSWCCRANE. 

N9060.CTO 0279. 

. . ... .. . ... ··-· .. 

~~~-.. --
· Date: . '-\ If\."\ to-~ . Color . p,H s,c. · Temp. ·· 

· Time: r:::l•\l>,,b' Visual Standar4 ~an . •c ·' .. ' 

MOnitbr Readin9 wPm): • .;.. " ·· 

. Well Cas!ng Diameter& Material 
· Tvoe: y-- .pv<._ : 
, T~talWell D¢pth (TD):'.;\.\.~ 

.' StiitiifWlitetteyel (WL): «\. \ \ 
: .. ·. ·. ~ . 

.. : .. 

::.-·.· 

Page_:_L of _a· 
Sample ID No.:· 16G~o'J_ 01 

Sample location; _\=lo...,"6.1 ... · ,.,.· .._3-"o"· ').,.· __ _ 
Sampled By: ·B. BA-lk:Poc.c_ 
C.O,C. No.: .• •. 6 9-8 8 · 
Type of Sample:; 

I Low Concerit\-ati!ln · 
.. (] High Concentration. 

......... ---·~ ... 

TurbiditY 
·. Nru 

' '.'. .. - : · .. 

··oo sainitY 

mg/I % 

.. · .. ·~ 

ORP 

mV 

. -1.\ 

ORP 

:: : , · . ·• Ana~ls 

. V()cs 8260B .. ·. 

> .. ;· ... : ' .. 

• •Pt:eseivaQve, .. 
,-

· VQG~0015B 
. svoc~ (s27oc> 

. • svocs (SIM) · .. 

: S\tOCs (8151Al 

E~es(833o) 

. Exj:llosives Picrates 

· .. L Totai Metals (0020) &Tqlal Hg (7470A) . 

. DlssQlved Metals' (6020) & Oi$. Hg (74lOA) 

, .. AffimOOia (as0.1 > & Nitrate (353,2) 

' 

MS/MSO Duplicate 10 No.: 

fBO: I 0 Be Oetemimed 

• <z -~GI J:ti~¢; 

4°·C 

·. <i"c 
t'fN03/4°C ·. 

HN0:¥4~C, 

··, -

," 

' ,,(3)AQ1~'-'·v.ia1~\'. . (Y~} · 

·(2) ;:1· t:Atriber· · · ve: t.: .:· 
,(2) l L A!n.ber 
; (2)'1LAffiber 
(2) 1 L Anlher 

• (1) 1 LHDPE · 

(1) 1 l HD,P~ . 

(1) 1 L H[)f>E. , : 

_·-~'. . ... -

I Yey,; 

Yes) ·-



~· 
LOW.FLO,W PURGE DATA SHEET . . ... ·.·. ., .,,. . . 

. ·.:·'. 
[11:) Tetra Tech NUS, IM. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

. NSWC. CRANE 
N9060'CTO 0279. 

WELL 10.: · . ~ ·~~J"\'9 
DATE: .. · ~~~') 

·I . 

Time Com men.ts 

. · .. "Y:. 

. ., . ··: .':.~ 

··:: .... 

. PAGE_'l_OF~ 



GROUNDWATER SAMPLE LOG- SHEET ( n.] T ... T~ NUS. I~ 
_Page-/ of 2 .. 

-Proj~t Site Name: 
· Project No,: 

a Domestic Well Data 
(X[ Monitoring Welt Data 
-O OtherWell Twe: 
0 aA Sample Type: 

NSWCCRANE 

N9060 CTO 0279 

Sample JO No;: 
Sample location: 
Sampled By: 
C.O.C. No.~ . 
Type of Sample: 

16GWT-'3 01 

I Low Concentrat~n 
a High_ ccincentration 

.J~I' i•· -1-1-~mi--I-l-iill_ ;jj.Ji~M_-1;1 ~----~;_ -l••~*"'l~:l:i:-~1::fi-I--1-l"'*"""illi .. 1-1--1-=i--l-==1-1---1--l==li----i--~'1---·1~-i---i--=i--l-~i----1; I-··i--~=l~l•-;=.1~-1-----i-----1?'1-~i----1---1-----1-~•-1-1~ -1-i-i--1--i--~:~.<ai~i--1---1--.i;;:z=i.i-••l--·-·-1---1--1--ill 
: pate: /h,r"fi ~ Col°' pH • s~c. .Temp. - • Turbidity- - o6 Sainlty' ORP 

firmi; . //Jr - .Vasual Standard m.Slan _ •c - · -· ~ · _ ~ • % mV 

M,ettiodi~ d.?4,()Df/<. •- . :~L£+c- s;z.3 ~.6d,t'. .)2,~<; <JC>:- --.- C>e~4 - -

·ilillii~~~·~----~-~- --~--~??-~: ____ ----'~---=--- --~---
D;lte: l'fi~ A~ , • ' , Volume . pH· ·- $.C. - ·Temp.(C) . Turbidity DO\. ~linity OAP 

-~Reading (pPtii'): -.1 • 

r'.otaJwe11 o~p[h (to): JB"*- -SEE LQYbF_LQW flURGI; _DATN$l:IEET 

- --_~farti~me(hr:S): df-J'o 
. Erid~~Qvs): // J J _ 

;_: : / . --

; sVoCs (8151A) 4°9 , ,, , ---(~) 1fi,:,:Amber ::/· 

E\(plosivesPicrates 4°C ' _,_ : (2) lLAinber _ 
-. T~Me_ials-(6020)& Total Hg (7470A) HN03/4°C {1)1'.Ll;IDPE -- :;:, -__ --

-:._; .. 

-- . _-- ' cYii':i 
-- -_ -~ • ; ('fef:/ 

, b · ~ss6!v01J Metals (602p) & Di". t-19 {7470A) HN03/'4°C 

-- ·.::-m:A..:.'m;::monr=.::·il=-(~350.::.· ='~1)~&=-N:.::•:::tra.:::t:::e..l(353=· =-=-2;!_) _ _;__;_'-+--=-H:::2..:.S..:04:..:/:...4~-0..:c~· -1---'---'---'-~-'--'LO.. ----..l(,;.!,1):...:1:..:L=-H:..:-.::.D;:;.PE::.._,..:;,,.,---·"---"--~--+-~/("€?/~e~· e,_-t 

·:~(II'-"-"----..,_____~---+,-___ ---'--~________....~ ___ ---,---t---11 

~~__s~~_J;_~~,,,,,~~~~~~~;;,__7,;,.:;~;;;:~'=-~~~~~~~~~-..;,~~~~_§-,-='§~~ 

/'u/1-1/ .Z"r~K~ <E :jtJ / 

1 uu: 1 o oo uetermmed 



{"ft] Tetra Teoh NUS, I~~ •. 
PROJE_CT SITE NAM,E: 
PROJECT NUMBER:· 

· -NSWCCRAN,E::·:········ WE~Ltb.: l~A1w.ro3 
N90:60 CTO 0279 , DATE:: --~--,...2..o:z-~"""%f""'t:J_3 ..... -----------

.,,,.. ,: '•"• : • • :: •'.. ·:·,,)',_;' '• • •, ' ' ' ,' .,,•• 0 > • • ••• ' •u ' ' ' ' ',._,,.;. '' 

•· 

. '70 ··· .. S3S~ 

1100 · I~ .. 5'5S/:J'.: 
; I to 
I\ ZO 
LI. "a.¢ 
11·.-:;~ .,...;;; . 

,•'•·. 
,' .. . . ·':, 

. ... 

·' :· 

.. -~- .. 

.·. -.·;:, 

. . '. . '~· 
.. · ~ . 

·'· \.:·· ,,,.;· 

· .. · .. · .. 

. '··.· .. .. ··.:_ .. ,' 
....... 
• . : ~ ,'.<' .• 

·~· ' : . 

.. . .. .' :~:· . ·-; 
; .. \ "· .. .-.•·· .. ; .. I\<' 

. '\: _•: .. · ·,.-

. ·."""-



GROUNDWATER SAMPLE; LOGSHEET [It) TOOaTO<hNUS,"" 

Page--L of _a_, 
. Project Site Name: NSWCCRANE Sample to No.: 1oow 'v'1 01 
Project No.: Sample location: _l-"~"-'f!:W~._,,,·or.:;3_.. ,_..OL· '-\_,_ __ 

Sampled By: ~ -~4<0'1ec.. 
N906o CTO 0279. 

a Domestic Well Data 
[Xl Monitoring Well Data 
a Other Well Type: 
[J QA Sample Type: 

oate: '--'.r»...ro> Colot · · pH s.c. ·• i":mc·. :. P~ 
. rme: . \'-\,"lt' V1SU31 . Standa~d ~(IQ 

~thod: \liD"'U..~'"Pr~ ·. ·.U ct.~ b-~ .. 6'.;~ . \)."~ \ 

C.O.C. No.: .· t::J 98 e. 
., Type of Sample: 

I Low Concentration 
'ff High COnceratration 

T~idity. 
Nj:U 

sainity · 
% 

ORP 

mV 

. ~~~~.:.~~:-~ .... : .. ~. ·. ~~- -~~--.. ..~~~. -~~~- . -~-- -~- - ... --·· .. : ... _.§ .. --~~~ -~ ·--~-·: ... ~-~~:~-.. ~~-~-;:.:~~~:;,;_::::. 
\iotume pH :· · s.c. Te.6p. (c> 'Turbidity .·· Satihity ORP 

-~- ·. =·· . 

. . Monitrir Reading (ppm): ·...;,,.: · 
.·., 

_ ... ·· ' Y,(eH Casing Diameter & Material · 
: Type: ~II {>vc_; '"',~. -.,---i .• ,t-.-+ ... -"-..o,.;t-___...,..._+-.-.----,:+·o-'-)"""" .. -,-,. -r-----~,-'---',,;· •. , t----1----~ 

• rpta1,w¢11 0epth cio>= )-i.~~f .. ·· .·. .. . ·sJ:eJ ... OW:FLoW:PQRG~ DATA s,fleET .. 
· Static Water Level (WL); {\.\~ · 

. '; .. 

• i. . ,_ .. ·· 

. El:id Purge (hrs),: \~ '\\:; .· ... :: 
iota1ivo1.Pur.goo([~}i i.~ ·. · ,_ .· · 1

•••. ,.. • • • ·i . . ··· . +,> '. •r.< ,· ~~INMl.f@lmlS-- ~~?TF7"'~ ~~~~-
. · .. · AnalY'Sis , ··. · ·· · '; <f>r~Jivif ·: :'.'.Cpntaiil¢'irt~~ii.~~rt.\s ., eouec(&I 

· SVOCs {SIM) ·:·. 4°0; '• . (2) 1 ~Artlbe~ .·. . . . ' ·:>:/Yes),:. 
· SVOCs (81~1A) · f': · ·· · < :•4°.C · · ;(2)'/1 L.NJibef: ., Yes}' 

El!plosiVes Picrates · 
., .• · T~Mefuls{6020)&Tola1Hg.(7470A) c 

ois5Qlved Meta1~·(6020) & Dis. Hg (7470A) . 

· Munooia (350.1) & Nibate (3Sa.2) ' 

.; - . 

MS/MSO obplicate ID N<>.: 

t ou: to ne ueterrmned 

. ·'. 4"G' .· • 
• · HN00 1':4° C 

t-fN03/4°C 
: .·. 0)1 l,HDPE 

. (1 )J [ HqPE. 

- . (t}"t l;HDPE (Yes) . 

'.'.·:· 



[lit} Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

... ·. ·.•·· · .. ;, ·.: .. :-:. ":,=>.". 

.i , L,Q,~ nJ.~'i,¥,~¥~QE DAT A SHEET 
. NSWC,CRAN~f; ' i 

. . . . 

WELL fO.: . \lo'0\\¢.)~0t\ · 
. PATE: . . . ':"fA;+/<''.l) 

Time 

,;: 

' ., . 
-

'\. 
·. ·-
\0. l. 

.· \"',;:. 

·:,'.· 

'' '·····'···•"·~· .. · .... • .. :.\ .. , .. ' 

SIGNATURE(S): ·~ · · · · . ~ 
r • • • 

. PAGE_OF _;.. 

. ~ ... ~ ... --. ......_,.....· 



~-

G.ROUNDWATERSAMPLE LOG SHEET 

Page__L of . Z-- . 

Project Site Name: 
Project No.: 

a Domestic Well Data 
[XJ . Monitoring Well Data . 
0 Other-Well Type:' 
0 QA SarnpleType: 

NSWCCRANE 

N9060 CTO 0279 

. Sample 10 No.: . 1oowros 01 
Sample Location: /~ ,,,.,, """ r o-s-, 
Sampled By: r: ;eoJA ,.,~ 

c.o.c. No.; a 7 9.f'. 
Type of Sample: 
I Low Conce.ntration . 
0 High Concentration 

Date: 1'/,i!J-9' /a3 ColOr .· i>.. s.c. Temp.. Turbidity DO Sainitf . OAP 

11m0: /.?co " vssu.a1 sranda1:d mStan •c · ... l\lll1 • mg11 .,., · mv 
Me~: s-A~E 4;?4'4-;c .,,,.?'Z. 4.1:84' /fr-~7.. ..4';$ .d;z.o ·· +/&5 

.~~~~~~-$f=wsest ..... -.~:~~-~ .. ::~~-.--.. ~~~---~-~;.=. <-~~ ... -~P~ .. 
·Date: 4/24/o3 VQlutne ~H , ··. s.c. Temp.(C) .Tuit)idity · DO . Salinity •. OAP 

. Monitor Reading (pPffi): -
. . . 

. WellCaSing Diameter & Material 
TYi>e: 2 ,,_~ P,J/C . 

• TotalWell Deplh(J;D): 4/.8Z · · SEEtQW FLOW PURG.E.DAl"ASHEET 
·. static watefLeiiel (wL): °3o,£..;.8 
· 0ne Casingyo1µrrie(g"1AJ. 7 
· slart P~ge (hr~): i /o~S 

· . ~Purge (hrs): · /Z -:i's'. 

• V,e:>ci8260B . . · . ,i-tq'14,0c,· ~ ?< i(3);4QmL:Vials ...... . •· ·. Cv~·: 

SVOCs (SIM) 4°C . . 2,- A (2) 1 l Afijber · 'i'('YeSJ 

· · Elcpt0slves(833(}) 4~c·' 2,;..,,< (2) 1 LAnit>er : Cve.V.: 
E~ Picrales 4°. C · "01.. ~ (2) 1 L Ao,t>er ··· .·.· . ' ~~ · 

. Tota1Me~s(6020)&TolalHg(7470AL'. ·. t-iNo:}t4°G Z x . (1) 1LHOPE ,· ~ 
.·' Dissolv~Metals(602<i)&Dis,Hg(7470A) ·. HN0314°C - (1) 1 LHDPE ~/(/<J 

Ainm0nia(35o;f) &·Nitrate (3532) H2$041,4°C 2 ,L' (1) 1 L HOPE {"'""'(es J 
: ~ . ~~-~~~$~-=-~~~~~~ ... ~~~~.;,~~i~§'.~~~?l~tft~l~'Kioi~'%~~}\~\1~~~.::~~:;;:,.:,_;--~ ~ 

MlO. Sc..c.~..CH-;: 3<:;;.6'Z. 

Qii'§W'~~~~~~~~~~~~i~!~~J Signature(s):· >~:·· . 

_,;.· 

· MS/MSO Duplicate ID No.: . 

roof. 2~CJ3d ~ .. 

.. ~·· 

1 tlu: lo Be Ueterrmneo 



["ff:] Tetra Tech NUS, Inc, 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level· 

..; . ' ·' 

SIGNATURE(S): 

//d 
··/d 

I/ 4 
II o 

. L,OW·.FLOW PURG.E DATA SHEET 

NSWCCRANE .. 
N9oso CT0·0219 

.. · 
I ·',: 

•:,., ....... . 

I' . • • .. ;_:;.:::;.: ?> ~···' • 

CQmments 

I 

I.I 

I 

II 

" fl 

II 

. . ,, ·- 1-
PAGE...=c>F _ 



Preject Site Name: 
·Project No.: 

0 Domestic Well Data 
[Xf Monitoring Well Data . 
0 OtherWellType: 
0 OAS<impleT~: 

. ~une: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

N9060CTO 0279 

Page I of -z_ 

Sample ID No.: t~W~ 6 01 

Sample Location:· '" /.l\MITO(i, 
Sampled By: T. eo.llftt"°' 
C.O,C. No.~ . . --'-"·· . .;_o_'J,_,1'-4_,___. __ _ 
TYJ)e of Sample': · 
I low Concentration· 
0 High Concentration •.. 

··~··:_:.:~·· ... =-...·-
... 

eofur pH s:c. . Temp.. Turbidity DO·- SainitY . . . ORP 

V1Sual : Standard :inSICID •c . NtU . mg/I} % :...- mV 

~=- •. a<,C,"f-~ 7.70 o.516 /~"., u-s . <'.4-9 ~1:5 - 1.i.6 

_____ : ____ - -- ,,.., --,·-~·""" ~~~..[---~~:-~~:- ~----~ ~~~:e;:"_- __ ·.~ ....... - . 
Date~ : ?/2 8/o;J .• pH s.c. Temp. (C) T1Jibidity •. · DO: . :Scillnity .· . ORP 

· Mooi(or Reading (Wm): i 
werrbasing rnarrniter ~-M<i1~nai· 

·:· ·., "M. ·: . .. ;,,c • Type: .c.. . w: . -rv . ; 

: $!atic wate(Leve1 cw1;.>: ?f/z..:.- · 
: .. ~ . 

s}Jocs (SIM) ··. 1° c I. ;"<i 1 L Amber •.. 4 J z:;'R ·, : ~(Ye~.,.: 

. El<Plosives Picrates 4° C I .· .(Z) 1 L Amber · JJ I7 8 ··<..Yes.) 

. Tola(MeJais.(6020j & TOia! Hg (747QA) : .· 'RNQ314°C ... (1) 1 LHBPE- - ld.. 1-zR . (Yes'f 

· Dissolved Metais (6020) .!i ~-Hg (i470A) : HNOJi A° C (1) 1 l HOPE . . ~ IJA. 
. AlnmOni;i {350.1) & Nitrat~ (353.2) H2S04/4°C (1) 1 LHDPE .. 4/2-fl (\'es~ 

.. 

. . ' 

~~~~~~~~~~'%.'iit~?~"E:tiWii Signature{s): 

MSlMSD Ouplica'te ID No.:· ~-•--'----.:._..,._-'----- . 0 ~ 
1 tlu: to tie Uetermmed 



[~)Tetra Teoh NUS, Inc 

PROJECT SITE NAME: 
.. ) PROJECT NUMBER: 

; . .: ' 

091~ 

2..G ... I 

I O'I~ -w 4/'.Z-') / 0.3 . 
1000 Z~·/5 

9Q. 

90 
90 

-

. . . 

.. LOW.F.~OW PURGE OATA SHEET 

NSWC CRANE ... > 
· . N9Mo cro: 021~ · 

/'fl..8~ ~;9~ '(). 4 ff"l., : "· // .. .-;· .. 

14. .t. I 7 .. 4-.9 a&/:14 CJ, 2..7 
JtJ.fjlJ 1-:J't.. CJ .4'9tJ q; ~z... 

. f 4, 7 fl 7. 49 0;4nJ .. · t!J, l7 
15,utJ .., 7 () o. '" e .o".44 
14.81 . 7;7(.) . d..'5.ll ~.,;.~ 

If. ,uJ '7~7·d. 
~ 

- ~· 

.;: 

c ... sl~ a.?tJ -

··_::··. 
:::,_:_··.: .. 

-....... ··,.· 
:... ._.,: 

·-., ... ' 
' ; 

.._ 

- :r1 

. ~" 
.. '7 2,. 
.·~,,e 

. • /t.l'Z. 

.,;j<J$" 

.;. l"6:. 

: ' ;; ' .. : ' ·';.'..: -.~: ... -~. :: ... ~ ' · .. : .·: ... :-. ·.', 

.'~ 

WEL~ 10.: --~.-:G-..-;,-.M-.W.;..;-1'_0_~_· :-------
DATE: 412e/oi . 

.~ .. • 

3 ~-:" 
. ·- I 2,.() <::) "'l. -.· ,: • 

4$" 

-~S' 
z.:r 
It; 4000_·. •I 

~.8 
A.~ 

.... , . 
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L• L) Te>aToctiNlffi.~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[XI Monitoring Well D;;ita 
a Other Wsll Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE 

· N9060 CTO 0279. 

.. · ...... 

··-~--·---~ 

Page · \. of :l. 

Sample to No.: 1 oovaro~oa. el 
Sample Location: _\ ... b.._P.:-'-..;\U"""""'ct..""'O(.,"""""' __ _ 
Sampled By: {\~ \\Mx\)/&.. 
c.o;c_ No.: · <>9?? · 
Type of Sample: 
. i Low ConCeritration · 

0 High Concentration 

·•----·--·-.·-D~te: '5 /\.\fo 1 . . Color . P« · .. ~ . s.c. Temp. Turbidity DO ;; Sainity ORP ' 

Time: \ '1,. ,,\ Y-ISUal Standard rnStao •c NTU ~ · % mV 

~=~=-o:·.:=~; .~~,:-.:~~ ;":~ 
.·-· •:.· 

'.l·.- : -. 

·-... ·•·. 

- Mbnitor Reading (ppm): -:-
.·"':!". ,; . 

. Total Well Depth (TD): }~-~ ·. Si::E' LOW fLOW PU'a~E.DATA s:t:teET 
Static.Water Level CWL): ~LU. . . ; .... )_~-.. 

. ~e Casing Volume(~)~)·, 
. : S~·.,,Ufge (hrs): oGdA 

.• Eiid P:urge (his): \ ~n ~ 

. Tei.al ~ur9e Time (min): ').'lo 
. . . ... . c:· : r 

. ...... .. -:. -:_ : . ~~-\ . . c.::· 

.· v0cs;:8290B. ' . 

· v0cS: aoi ss 
· SVOCs (8270C) 

.• SVoCs (SIM) ·. •·. .(2) 1L Ain~.; 
: SVOCs (S151A) 

· Explosives (8330) 

Eliplosives Picrates ·.· ]._ 
Total Metals (6020) & Tolal Hg (7470A) · HN03/.4°C (1fl(HbPE. 

·. Di~ved Metals (0020) & Dis~ Hg (7!f.70A) HNo3/4°C .. (1) 1 l HOPE: ' .. 
Mtmonia (350. 1) & Nitrate (353.2) . ~ .. · (1 )) l..Hl'.>PE .¥el; .. , 7 

:: ~·· ·. ,- : 

~§~!£'~!~~~~~~~!\~~~~~~~~~'if;[2.;~~~~~~~¥.6:i ·sign<!tiJre(s): 
'"''·. 

MS/MSO Duplicate ID No.: 

1 tlu: I o Be Ueterrnmed 



. . . . . . . 

["1\o]retra Tech NUS, Inc. 
PROJE;CT SITE NAME: 
PROJECT NUMBER: 

· ... ··,. 

LOW FLOW,,P,.tJRGE DATA SHEET 

NSWCCRANE 
. N90eo CTO 0279 .. 

. . '::' . ~: .. 

. ·:··; 
•• :~~.. • ->',: . 

WELL ID~: . \b~v.:r'i.Ob. 
DATE: . , :S t\"' ... ..,_ .,,104 . r r 

·.:,:.-· 

. . '· ·~: .: . 

. ; . ,: ~ ,: : .,.. " 



APPENDIX C.42 
SWMU 16 . . . 

GROUND WATERSAMPLE LOG SHEETS .· 
ROUND2 



! 
. 

. 
. 

. 

{th) rooaT~NUS.I~ 
Project Site Name: 
Project No.: 

0 Domestic Well Oata 
· [X) Monitoring Well Data 
0 Other Well Type: . 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

PageL_ot t-
. ' 

NSWC CRANE, SWMU16 Sample ID No~: 
· N9060 CTO 0279 .. Sample .Loeation: 

-¥-:;-;_::"-"::.L...,~-=-<-,......--') 

SamplooBy: 
. C.O.C. No.: 

~ ... 

TYJ>e of Sample:. 
tXJ Low Concentration 
a ljigh Concentration:· 

Well Casing Diameter & Material • l'-'--'--~'"+-.-,,..-;-,--+------'---..-'-':,....;.a,.__ __ __,...._-----....;,,+-..-;;..,;'---+,------1 
;; · · See.lio\YFlo~ ..• /l>ur~e Data Sh~ts--,- · 

l-"......,. ....... __ ~ __ .,.,..._,,'-<L->"1""'--'----+-.-...;..--+-------.-'-'--'-'---:'-..--=---.,.T-"--'--'--+--'--'----f-'-----'-1,_.,. 

.. t.;. 
~': . . 

,· .. ,. '. 

' Volaliles SW.;s46 82608 

· yoratiles s.iiv·846 8015B {3) 40nil V~ls ·Yes 

Exp10sives:sw-846·~0 .(2) L Glass Ainoor 

MiceUaneous·Explosives SW-846 8330 · • (2) L Glass Arrit>er 
• Total MetalS SW846 602\ilMeret.iry 7470A (1) L liPPE : .• ·Yes•. 
. Diss: M~tals SW846 6()2()/Mercury 7470A (1)LHDPE . 

• Nitrate +.NitntEi (asN) EPA 353:2& , .· {1).LHDPE 

• SUifate & ·Chloride ·4°C._· (1)LHDPE 

: Methane, Ethane &Ethane (2)' 40ml Vails 

· Total Orga0ic Carbon .· (2).40nil Vails 

Filtered Sample Collected Yesa N 

. ,· 

~~~~~~~~~~~"3~~.·Signature(s): 

MSlMSD . Duplicate ID No.: 



. u 

["fl:}retra TOchNUS, In~. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
~--------~--~~------------~ PROJECT NUMBER: _N_eo_s_o,_c_.r_o_o_21_e_·. -------

/:(... ..!'-. 

.',:!; 

·· .. •'., 
•• 1 •• 

. ~ - ~· ........ . 

., ~~£· f ··~ · ·~ ··: ' . . . . ·1· .. '"::.:.r:, ... _ · . 

< · <~ . (·t>;--,: M ~-~~ ·e~o~e..· -·ii 1.:r .. ·i~e . 
.;,:;;;_, . 'of.' NII'\ P. \ llS'.(:A..~ vfke2~&iJ~ . . ~ANI T .· 
,{' . ; . e;e.' flit ~Jc;.iJ." . . . 

PAGE ZoF z-
··' '-..i:·• 



f?rqject Site Name: 
Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: . 
U QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

.NSWC CRANE, SWMU16 
. N9060 CTO 0279 · 

Pagei of .:2 ·· 

SamplelDNo.: /6~#/0Z:.4~ 
Sample Location: Wes;, .. /4 _;Q~ .. 83 
Sampled ~y: • . . 'Few · 
c.o.c".'No.: 48)/2.. _.e ~tJa e 
TyPe of Sample: · 

[XJ Low Concentrati~n 
[J High Coneer:itr~titjn · 

, See Low F16w Pur9e Qata Sheets 
:'" ~· -·. . 

~..:.;;;...:...;_;;,~=~;;:.!,;;.-~:+--,t-~-"---+--'---i-"'---,--:l------:1~""""''.·:...··· '.;.;.· ......;..;.+.....;...;· ··:...· ·-· .;.;.··· .;.;.· +-""""'"'"'-"---,,+,.---~ .. 

.... ::.· 

eontii1'1eiJW.u1renfonts 
. Volatiles $W-846,8260B 

Volatiles SW:.&46.80158 

· Exp!Osives SW-846 8330 · 4"C 

· Miceflanoous E>cplosi\le.s SW.,846 8330 4°C (2)J_ Glass Airiber 

Total Metals SW846 6020Jrv1ercury 7 470A 

. Dis$, Metals $W84G 6o2p/Mert:Ury 7470A 

Nitrate + N;trit~ (asN)'.EPA 353.2 & (1}L HpPE . , .• 

Sulfate & Chloiide , 4°C (1)LHDPE 

. MettWle, l;thaOe ~Ethene 4°C (2) 40ml. Vatls 

: Total Organic Carbon· (2) 40ml Valis 

. . . 

·Altered Sample Collecteid Yesa Nj)(' 

··:.:-· 

~m~iWlL~~~Y ~ ~-~=-~="'--::::-~=-;-=-~~~~~-:_~~_:-- -=-- Signature(~): . . . _, , 

MSIMSD· DuplicatelDNo.: r:;;i.··~ ~ 



·~ . = .. 

("Fl:)TetraTeoh NUS, !no. LOW FLOW PURGI: DATA SHEET 

PROJECT SITE NAME: . NSWC CRANE --------"'"""",..._ __________________ ~ 
PROJECT NUMBER: _N_9o_s_o_,c~r_o_o_2_1_9·-----------------

WELL 10.: 
DATEi 

W£S-l'i-02-~ 
}O...;Af=O,J. 

Water Level 

1' .. ! 

: .'··· i . ·. 

,,·· .. ·' :· ....... 
';' 

i.:-~--.;......f-~~----~--.:.+-~-----r-~~.;__r--....~-Ht-"""""""~~-+-'~.~.~-· .....,-:;.;.~.~.---..;.+-....;;.;----.~ ....... ---+~--------;.;..:_-----.....;..-----"I' 
. "·=' ..... ·,. 

PAGE~ OF€ 
· .. ,,·,\·• 



··:': 

I 

Note: Analyte, method, and/or equiprnent may be detete<itf.briiJ.iim'l if not being perfoimed. 

FIELD ANALYTICAL LOG SHEET . . . ·. 

GEOCHEMICAL PARAMETERS 
Tetra T ecll NUS. Inc. Page1 of2 

. T.riie: .. /~ 0 6 

Dissolved Oxygen: > 
Equipment Chemetrics Test Kit 

... rum· eUsOO: 
.. ig-- Oto 1 ppm 

D 1 to12ppm 

. Note.s: 

. Aikalinity: 
E;quipment Chemetrics Test_ Kit 

Range Usiid: . Rarige. 

D 10to 100ppm 

. 50 to 500 ppm 

D 100 to 1000 ppm_ 

Notes: 

Carbon Dioxide:. 
Equipment ChemetriCs Tes! Kit 

AangeUsed: Range 

D 10 to 100 pprri 

Meth<id . Concentration ppm 

K-751.0 o, 
K-7512 

.. ·. •' 

Meth6d Concentration ppm 

K-9810 

K-9615 00 
K-9820 .. 

. Method · Concentration i>J>m 

JOO to 1000 ppm . K-1920 /OS 
250 to 2500.ppm K-1925 

·Notes:. 

Feirouslron(Fe
2
•): B @~/1:11 ... 

Equipment OA-850 OR-8 _,_o Range: 0 - 3.00 mg/L 

Program/Module: 33 

Notes: 

. Hydrogen.· S~ulfi H~): Range: o - 5 mg/L 

Equipment~- Other: 

· · ExOOeded 5.0 mg/L range on color chart:· 0 
Notes: 

. $~mple~ONo.: _W£"s.;_/?.~Z. -83._f~· 
Sample Location: . /6 -~ jA/ uzo-3. -~ 

.. D 

D· .. 

Concentfation; . <>I 2.. ppm·. 

J:=- .. J 

Anatysi~ rime:. /o.zs 

Concentratioo: .· .;3 OD. · ppm 

Cofjcentrati~ • i 65" .. pixn 
. ~ ~· . 

Analysis Time: lO'fS· 

Concentration: 0. 0 ppm 

Analysis Time: / 0 5 C/ 

·. --~. ·. . 

.. ...,,, ....... o·--.··· 
-_Filtered: · 

.>· 

Filtered: D 



Note: Analyte, method, and/or equipment may be deleted from fonn if not being performed. 

Tetra TE!Cfl NUS, Inc. 

FIELD ANALYTICAL LOG-SHEET _ 
GEOCHEMICAL PARAMETERS 

Pa~~qf~--

f.ISWCCRANE SampleJONo:: · J<ks -/~--~C----E3J_$ _ -

-• Equipment - DRi-850 

-_ Pro9i-amJModule: 61o0m 

~es: __ _ 
Nitrite (N02"-N): 

Equiprileni: _DR-'850 

sampJe LoeatiQn: _ 
Duplicate: .-0 -

_ _ -_ -ar_arik: D 
-,f_ 

~tr.itiOil: --- iJ . d' -- ppm 

Analysis Ttrile: .I ! o 4 

-~ntration: - -o~CJ03 ~m 
~lysis Tim~: _ I/ ::il. I . _ 

Prograin/Moduie: . ··· .. · ... 

St~nl Solution: D -Reagent Blank Correcti~:-:0- _ -

Notes: 

Manganese-(Mn21: -·~---- -
Equipment DR-8;50 @Range: 0-20.0mg/L 

41 

- AnaiySis'11me: _ -//]/ 

PrografT]/Module: 525nm_ 

Notes: -

-· QAIQC Checklist: 
All data fields have been completed as necessary: 

Correct measurement units are Citeci in the ·sAMPLING OAT A block: 

: . ~ .- ... ' '· : 

Alkalinity Re/a-Uonship is determined appropriatly as per manufacturer (HACH) instructions: 

- QA/QC samp;e (e.g., Std. Additions, etc,) frequency is appropriate as per the project planning ctOcume~ts: 
~A/.4 Nitrite lnterfennc.t-treatment wa~ uS(;l{j for ~itr<lte test if Nitrite was detected: -LJ ' _ 

Title block on ~.page of form is initiaffzed by per5on Who perforined this QA/QC Checklist: 

w,;// A/4 -~,,_r ,evn A/EK-,L ef.fy d've ~ 
~ P¥;r-f'- A-1~)' /,-,,~er7_.;,.. -

ppm ··;.S"'fe)"ih 
filt~red~ D-

-·~ 

(. 

-··:i-. 

) 



GROUNDWATtR SAMPLE LOG SHEET ·=·· . .J .... 

P l z.,, age_ .. _.of_ 

Project Site Name: . 
Project No.: 

NSWC CRANE, SWMUl6 Sample ID No~: /6 4 £-VO 3 O '­

. Sample location: WES -/4 ~ o-g ~ 83 

· U Domestic Well Oata 
{X] Monitoring Well Data 
ll Other Well Type: 

. ll QA Sample TyPe: · 

. Method: 

MonitorReading <wm>: ~ 
wen _casing .Oianleter & Material 

. ype: .$#1$ PY~ 

. Total WelWepth (TD): 3 8 • .-SI 

StaticWat~r l~vJt (WLJ:.1:'"• 7f ·. 

· One Casing VOiume( lt:J.8 

Start Purg~ (hrs): /tJ/5 . 

Tota( Purg~ rime (minJ: /Z.C, ·· 

· '~ i Analysis 

• Volatiles sw:846 826os 
Volatiles SW-846 ~158 

· · Expli:>sives<SW-846 s33o 

. Totai Metals $W846 0020/Mercury 7 470A 

·. Diss: Me~ ·sws.48 6o20JMercury 7470A 

. Nitrate+ Nipit~ (asN) EPA 353.2& · 

Sulfate & Chloride 

Methane, E:thaiie &Ethene 

· Totai Orgarjic Carbon 

N9060 CTO 0279 
Sampled By: 7:~11## · 
c.o.c. No.: £8/8 ~- 4912 
TypeofSample: .· .· 

[X] low Concentration 
H High Concentration 

.,; .. ·:-

Corttai(ier Requirements 

· :"(~}40ml vans , ·. Yes 

. (2) L Glass Am~r 

··4°c (2) L Glass Amber Yes 

. (1)lHQPE. - . ~-

. ' .. ·.·. · (l)LHDPE 
· · (1) L·HDPE . 

(1)LHDPE 

(2) 40ml Vails 

(2) 40ml Valls 

· Filtered Sample Collected Yes{)@ . 

~39.Jl-,Z.:J. 7.5.: /7.5& .J"~,/te..S =2,8!f'9/ 0 <'< /cJ~!JL 

J/.//:,.t'.: <!? A?, Q $"<. < .E.E..d 

. Signature(s): 

MSIMSD Duplicate ID No.: 
< ----



("Fl:]retraTechNUS, Inc. LOW FLOW PURGE DA.TA.SHEET 

PROJECT SITE NAME: NSWC CRANE 
PROJECT NUMBERi . -N-9 ... 0S-O-, -CT~0.,.-..02_7_9-.. --------

WELL ID.: --'lM~. _,.'& ... 5_-..,.1_4~-_o_3_-_a_~------
DATE: --'/?J~/p3 · . 't I 

II . . 

If 

, . . 11 

II 

II 

ll 

l.,,3.,,1 If 

3 ... ,1 -.: .. ·. ... ...... . -

7: .··.;: t•:. 

:.~· . 

:··· 

· .. ·:·. 

,·· ..... · ... ,, .. ·,;:-:.._.·'; . ,," 
.. . : ; .·· ,_.,_., · .. : ~ . 



-~. . . . 

Note: Ariafyte, method, and/or equipment may tie deleted trOin forin if not being p~lformecf. 

FIELD ANALYTICAL LOG SHEET 

·GEOCHEMiCAL PARAMETE'RS 
Pagetof.2 

Pili~tStte Name: NSWCCRANE SariipremNo.: 

Sample Location: · /,(/ES-14'-0:J-B 3, 

Duplicate: 0 
Blank: D 

~-----. 

·.· F~Jd Fonn Checked as per QA/QC Check:list (initials): r~ · 
' . ~ .. -:. --;::: =-.:'.'.:_-~.~ _;;;;;.-~-=;: ·_ -=- -,':':_- :.,~~-~.,_:;,,.__ --__ :-==--~ 

Date: .·.II ~ 8 - o.3 , 
Tinie: . /Z /~ 

ORP (Eh) (+I~ mv) 

Color pH S.C. 

(Vis~) : (S.U.} (mSl~m) . 

.Temp­

(°C). 

· Dissolved Oxygen: 
. Equipment.ChemetiicsTest Kit Concentration:· __ l ___ ppm 

Range Method 

Otolppm K-75.10 Anillysis Ttme: /251 
1 to:12'pP;n K-7512 

'"Notes: 

AHcalinttyi 
Equipment Chemetrics Test Kit · Concentration: · . L I u 

· Range Used: Rarige Method Concentratfon ppm· 

10to100 ppm K-9810: L/0 
[B" 50to500ppm K-9815 

. 13°.:> Analysi$ l1me:. _. ___ _ 

D 100to 1000 m K-9820 

... ··~ .. ·, . 

· Equipment: ChemetiicsTesl Kit Concenkation: /~ d ppm 

Range Method Concentration ppm 

10to 100ppm K-1910 Analysis Time: /J " Z 
100 to 1000 ppm K-1920 

D 250 to 2500 ppm K-1925 

Notes: 

Ferrous Iron (Fe
2

+. }: • e· _ 
. · Equipment .DR-850 DR-82~ · 

Program/Mod - 33 

Range: 0 - 3.00 mg/L Concentration: d.S-4 ppm 

Analysis Time: ' ~·va_ 
Notes: 

Range: o - 5 mg/L 

Equipment: .Other: Concentration: o,c> ppm 

D Anillysis Ttme: /JZ" 
Notes: 

.'"! 

.. ~ 

. ,.-_. 

.;\ . 

RUered: D 



Note: Analyte, method, and/or eqµipment may be deleted from form if not being perfonned. 

Tetra Tech NUS. li}c., 

Program/Module: 610nffi 

Ni>te5:: .. 
:·: ·' ... N~~ (N02--N): .... · .. 

FIELD AN~ YTICAL LOG SHEET . 
GEOCHE;MICAL PAf:lAMETERS 

NSWCCRi\NE 

~· Barige:0~0.70 mglh . 

93 

8.a~pt~ 10 No.:. 

sainpt~ Le>catior1: 
oupricate: · o · 
Blank: 0 

Pag~ 'l. of 2 .. 

-
~~---.(?~-,,, ppm, i:· 

Analysis r11ne: / i z .7 · · Altered: ··o 
"::,, .. 

. ,.:.~~ti®: "~"a:7 · :~< . , · · 
Equipment OR-850 Aoatysis Time: /]. c ~ :Filtered:' CJ .·.· 

· ~rogram/Module: 

Standard Solution: D Results: 
-'---

Reagent Blank Correction: 0 
Notes: 

Manganese (Mn2
): 

Equipment DR-850 

Program/Module: 525nf!!_ 

Notes: 

ONQC Checklist: 

Ali data fields have been completed as nece5sa~ 
Correct measurement units are cited in the SAMPLING DATA block: 

cciricentratlori: · z . l 
AnatySiStime: · / 3 ){;: 

. Values· cited in the SAMPLING. DATA block are consistEmt with the Groundwater Sample Log Sheet: 

. Muiitplication·is correct for each Multipiier table: . G-" ·.·· . . . .·. .. . . . 
Fmal catulated concentration ~ within the appropriate Range Used block: a-" ·. 

ppm 

Al~alinity Relationship is determined approp~iatly as per manufacturer (HACH) instiuctK>ris: . · W 
OAJOC sample (e.g~. Std. Adcfitions, etc.) frequency is appropriate as per the project planning documents: . 

. Nitrite lnterfer~treatment was used for Nitrate test. if Nitrite was detected: 0. /J it-
·• TiUe block on~ page of form is initialiied by·person Who performed thiS ONOC'Chacklist: ··.. ·~ 

J=iltered: .0 

·. ~ -'· 



GROUNDWATER SAMPLE LOG SHEET 

·Page~of-3 

Project Site Name: · NSWC CRANE, SWMU16 14 if..1µ_:_·_·· o t.t o_ ... ~ · .. ·. Sample ID Nq.: V 
· Project No.: 

·· 0 .Domestic Well Data . 
-[X] Monitoring Well Data 
0 -Other Well Type: 
0 QA Sa!llple Type: 

N9060 CT.O 0279 · Sample location: t.v/;;5"-: j'-1..:.9_ '$.Y 
Sampled By: . .· .P<::tv _ 
C.O.C. No.:. 48 hf e, Oo<e, 
Type of Sa,mple: . ' 
· [X) low Concentrati9n 

.. •· 0 High Concentrcitk>9 .• • 

•·Date: :/IJ-~6.:-()'3 'Vdlume • ··pH s.c. Temp. (C): TurbiditY 

Method: t-o rt=t. <J.w · · , .. ::· 

· Monitor Ft:eading\(ppm):, 0 . 
Well Caslfig Diameter & Material .. · ·'"··--..;,.--+----+----"-----'----..._--'-'"-'--"'--------li--..;_--t..;_-..;__-1 
Type: .· ·6/ '1 j' V~ . _. ·. see Low Flow PurQf:i ,Qata .Stteets · 

Total WelfOeJ>ttt (TD): L/</, / 

Sta!t Pu,Ye (hrs): Cl 
.. 8l<f pu~(h.;): o~ss < . 

•Total PurgeTiirie(min): lO 
. Total Vol: ~urgecf(~); ~. S ': · 

. .•·· ·• Anal:Ysi~. 

.• 4°C (2) ( QlasS Amber 
M'tcellaneolis Exp!qsives SW-846 8330 4°C . (2) L Eitass· Amber 

otal Metafs SW846 6026/MerciJrY i470A · (1}Ll;IDP£: 

DisS"·Metais sw846 6020/Mercory 7470A 

Nitra~e + NlmtE! (ru;N) EP,A. 353.2 & 

· · Sul~te ~ Chloride 4°C (1)LHDPE 
. Mettiane, E;thahe · &Ethene ·4°c · . <2> 40mt Vails· 

Total Orgariic cartion · (2) 40m1Vails 

· Filtered Sainple Collected Yes[] Ne!-

.Dupticaten>No./6V?J/~/(JJO{ ... rrJ -~ 



.,, .. 

. ('Ft]reiraTeohNus, Inc. LOW FLOW PURGE DAlA SHEEl 

PROJECT SITE NAME: ~N~s,._w....,c_c~R~A~N--E~ . ....----------
PROJECT NUMBER: ·_N_90_6_0.._, c_r_o_·o ... 2_1_9:_· ---------

WE.LL ID 4.JeS .. · .. -/. L/- '-/- 8.3 '.: _ _.._.......,._.._....--............... -------~ 
bATe: . ICJ~,;i 1-0.:J 

. ·> 

.. •y'•• 

. ~ 

.. :.;:; 

" ·,·· 

,.·:! ; .. 
•,;. 



r:li:l-•-,. ·.-. ·-' 
~ TetraTech NUS, Inc. 

Project Site Name: 
Project No.: 

a Domestic Welt Data 
[XJ · Monitoring Well Data 
U Other Well TYi>e: 
a QA Sample TyPe:. 

· .Monitor Reading{ppm):. ; 0 
· Well Casing Diameter & Material 

. ,, .. -

Type: 2. (' V (.,, 

Total Weil Deplh {TD): 5"1.·} ' 

-. Total Pur9e Time (rriin): 

...... ·•.::.,:!'- ....... :. ·- .,,_,._., .,,_,,.,, ........ ·.-~ - . 

GROUNDWATER SAMPbE LOG SHEET 

NSWC CRANE, $WMU16 
N9060 CTO 0279 

, pH 

sample 10 No.: _ 
Sample Location: 
Sfullpled By: 
C.O.C. No.: 
T~ of Sample: 

Page_!_ of Z, -

•llaf>W.oSOl, 
WP.S-/'/"'.C>S--~3 

- M~ Co;_tu!l#·· 
48/Z.. t .iJf 8 08 

[Xj Lpw Concentration 
U -High Concentration 

.. -~ 

· ... :.· 

',.·: 

- Expiosives SW-846 8339 · · 4~C ·· (2) L Gia~ Amber ·; · )Ye~ 
s.;;Mi:_IC.:;..;e--llan;..;.. --eous--.. --.-Expl----.--OSIV--.• --e;..;.s:_S_W_-8_4_6_833.;....-o---+--"--.4 ..... °C~' --1------,-'-(2.;<.) __ L_.G--la--Ss--·. --Am--. --be--r~--="-'-...,. ........ ,~. +-.--Y-.es-.. ---1 .. ,,_··:: 

Totai Meta:ls $W846 602o!Mereu,Y 7470A 4°C/JiN~ ~(1JL HOPE. . . "va.s 
Di8s. Metciis SW846 6o2o!Mereury:7470A 4°()11,j~ : (t) L HOPE . !iO 

,· Nitrate+ Nitrite (aSN)EPA 353.2 & ·. 4°00~04 ,··. ,(-1'.)LHC>PE Yes -~; 

Sultate & Chloride 4?C, . (f) U-!DPE 
· MetiJane, Ethane &Ethene · 4°C (2)\40fTil:V~ls-

· Tot.al Oi-gariic Carbon 

Filtered Sample Collected Y esO No{} - . / 

.• , M \D s (_~~e-1\J -Q_. ~ .s::- 4 ~ 
~-

53. ~.D 

;; "' · :' H i-l' 
r CD. r;-'<P '-pi=-~ voLv KJC 

. L_~~~~~~~~~~~~ Sig~atur 
MSIMSD Duplicate ID No.: 

i 
f 
l 
i 

·~. 

. ... ~ 

''.;~:~~ 
,,~ 

.. j 
.! 



".I 

("'R:)retra rech NUS, Inc,. LOW F.LOW PURGE DATA $HEET 

PROJECT SITE NAME: NSWC CRANE; 
-------~~--~~--~~--~----~ PROJECT NUMBER: N9060; OTO 0279 
~~---------------~----~----~ 

Time 

< . 
;' · ... 

. ··,, .. : 

•,·-; 

. ·.: 

.- ..... 
·; .. 

., 
. , ·. i :::.;::\·JJ;.,. ·: .. ·:_ ..... ~.,, .. ·.: ..... ·:'••) ·::· .. ··. ;'· 

;"; .. · 
.'. '· .... \ ·.·· 

.··. ; 
· .. ,·:: 

· ........ ,.,.,,/ ~-

WELL ID.: . "'-' e~ - I'-/~ ()S .. 9 3 
DATE: . · . t 0 ··: 7-f-. '? '.?) .· .. 

·:·· . 

.' .. 
!; 

... ·~ 



Note: Analyt~. methoo, and/or equipment may M deleted from fonn if not b~ing Performed . 

. FIELD ANALYTICAL LOG SHEET . . 

GEOCHEMICAL PARAMETERS . 
Tetra Tech NUS, lnC. Page 1 of2 

ProjectSiteName: NSWCCflA~E SampleiO.No.:. /6 6Wt::>.SO~ 
. Project.No.:_·. . ,. 'J06dy'. . .. . . . · Sample Location: W.E's- 14 .;. as~ 83 · 
Sam~ed Bv: M, C!oc.#;ei-..;:.r Oµplicat.e: 0 
Field.Anatvst: T· /i!oJAl.f<..f ·siank; D 
ReJd.f:'orm:Check:ed asper.tiA{Qc ChecklisHinitials): . -;-.>r- . . ." .:' . . -· · . 
~-.-~3 ,:•-- .·~~ c~~~~c'=C:~~~-' ;.~-'·':=~~~:~-~~-~\,;::"~:~~~~,,~:ali~:' ~O~~ . 

• TI~:· f (0 30 (Visual) · . (S.U.) . (mSf~m) (°C) (NTU) (mg/I) (%) (+1-inv) 

Method: __ .B·l.A~~-£~. = l!L&~~-· 4=7-~'--~~~-~ ~~ .. , ___ ~,=~ ~: .. : :~.~~;~:~~~-----
O~i> -(Eh) {+/- mvf -~~rode Mak~ & MOclel: YS \ . . .. . ' . ' . 

· · · Refere~ El~t~ode {cirde o~ysil,Je;-Silver Ctilorid~/ Cal~el i H~i'Oge~ : 

.· Dissoived Oxygen: 

Equipment ciiemetri~TesiKit . C<iilceritratid~: . o. 2..,- · ppm 

· · · .. ·Haru:ieusea: · Range• .. ·. Method ·· t3on<:eniiati0n ppm 

·~ Oto·1 ppm 1(~75fo .. o, z_-d;' An;llysis Time: 16 42-
D·. 1 lo 12 pprll . 

. Notes: 

~:· .. '-: 

.· Aikalinity: 
Equipm.ent CtJemetlics Test Kit . Conce11tration: .. :< lP . . . ppm .• , 

1---------.---"""'--------....-.----...,....--.... "'-"--'"'. -"'· "'".-.. ... --.;.... -· "" 
Concentration ppin . ,Rarige Range Used: 

.;',.·· 

'/65"0 . 
.. . K-9?10 10tp 100ppm Analysis Time.: 

·::· 

·K-9815 

.D 100 to 1000 Win K-982o 
., ... , ..... . •i·rn": 
Filtere(f: L.J · 

Notes: . ·" ~- .. 
. 

f?~r,:b~nJ>io,cide: . .. : ·: ;,·. ... ~· .. 
Equipment: Chemetlics Test Kit. · Coneentration: · __ l_!:>_d_ppm 

. Range 1.Jsed: Range· MethOd Concentration ppm · 

·D 10to 100 ppm · Analysis iime: 

100 lo 1000 pprll K-1920 150 

D 250. to 2500 ppm K-1925. 

Notes: 

· Ferrous Iron (Fe2j: . . 

Equipment DA-850 ~ Aa_ng~: 0 - 3.oo mg/l 

Program/Module: · 500nm 33 · 

Notes: 

Hydrogen S~~: 

Equipment:.'-~ 

Range: O - 5 m9tL 
Other: 

D Exceeded 5.0 mg/l range on color chart: 

Notes: 



Note: ·Anaiyte, m~thod, arid/or equipment may be deleted from form if not being performed, 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page1.of2 .. 

Pro .. ect SiteNai:ne:. .NSWC CRANE 

Sample L~tion: w .E .s -A;t - o:;r- S 5 
.M~··· 

• • EqUipmerit: OR-85<> 

Program/Module:· 6tOnm 

. NotE!!>: ,.-. 

. Duplicate'. 

Blank: 

D 
D 

Conceniration:.· · O • I . ·pPfu 

Analysis Time: 17 / 8 · Altered: D· · 

Nitrite·(N<>2"•N): ·. 

~Railge:'o~0.350~ 
.. 62. 

C:oociintraik>i't oJo~~-*: ~P.;ri<i. .· . . ; :. ...• 
OR-850 . Analysis Time: /7~~ . ~l;ered:'D EqtJipment 

···- .. i 

· Prcigrain/MOduki: · · 

· Standard SQ!ution: · D 
Notes:· 

Manganese {Mn2
]: 

Results: ---
. . 

. · .. i .. :·, . . .~ : : ~ .... 

. Reagent Blank Coirecti<in; D - .. . ·--·.:· . . •".: ~. . ... 

~eeritratioo: z. 7 ·. ppn/ 

Eqt.iipment DR,.850 -~ f!~~e: 0-20.0 mglL 

41 

Ana~is Time: · /7 i;7 .• ··. Filtered: . D 
· Program/MOdule: 525ni!!_ 

. Notes: 

QA/QC Checklist: 

. Aii data fields have ~en completed as necessary: 

Gorrect rnea!!urement units .are Cited iii It!~ SAMPLING DATA block: 

Values cited in the SAMPLING DAT A block are consistent with the Groundwater Sample Log Sheet 

Murrtprrcation is correct for each Multipiier table: ff . - · . ·. ' 
Anal caiulated concentra~~-is within the appropriate-Range Used block: ~ 
Alkalinity Relationship is detennined appropriatly as per manufacturer (HACH) instructioris: 

QA/QC sample (e;g., ~d- Ad<:litions, etc.) frequency is appropria~e as per the project planning d~um~~fs: 
. ~~~te lnterfere'fl treatment was used for ~itra~~ test if Nitrite was detected: · D /VA 
· Title block.on~ page of fonn is initialized by person who perfonned this QNQC Checklist 

-~-

··' .. > =.~~· ~-+ 

.·} 

\ 

l 



. [ I L} Teba Ted> Nlm, -., GROUNDWATER SAMPLE LOG SHEET 

Page_{ of ;2 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: /6:tw/O/ti.2 
_Sample Location: _·_..'-".l""-!o6~/1-..:..:;:tv:....7'°:..... ·.;;..·.:..;.l __ Project No.: 

0 Domestic Well bata · 
(X] Monitoring 'Well Data .. 
0 Other Well Type: 

... a QA Sample Type: 

·· N9060 CTO 0279 
.· Sampled By: . :Ft.-V/ 7...c:: 

C.O.C. No.: 4818 . 
Type of Sample: 

[X] Low Concentratioil 
0 High Concentration 

Date: ·Volume·· . pH· · s.c. Temp •. (C) Tu'°bidity DO s~nnify . : Othe(·· 

. Method: 

.. ;._: 
.....,.~~~_._....-.~----__,.-.,....~~~~-t~----t.,..-~--tr---'--'-...._,1-'--'-'----..,.t---~-._,.~·-··+--........,.~~+--~-,-~--1 

. Start Puaje (hrs): 

Volatiles SW-f146 82606 · 

· Volatiles $W-846.8015B 

·· ExplosiVe$ SW-846 8330 
• Micellane.ous Explosive~ SWc:846 8330 · . 4o(j · (2)t GI~ Amber 

.. Total Metals SW!W>'6020IMerciury747QA . (1j .L f:iDPE • 

. Diss. Mebls SW846 ~O/Merct.iry<7470A · 

(1ypmp£: . ·· 
Sulfate & Ch!Oride · 4°C (1)lHDPE ·. 

.··:,: .. · . 

. Methane, Etharie &Eihene (2) 40rril Vails· 

. Total Orgariic Catboo (2) 40ml Vails · 

· Filtered Sample Collected Yesa Noa 

MS/MSD Duplicate ID No.: ~-----



('Jt)retra Tech NLfS, Inc. LOW FLOW PURGE DATA $HCET 

PROJECT SITE NAME: NSWC CRANE 
-.--.......,..~ ........ ----.------------~ :PROJECT NUMBER: ·_N.._90_.6 .... o,._.c ..... r .... o .... 0_27 ...... 9_. ----------

WELl. ID.: _./_16__,/l--tJ_Tl_O_I __ _ 
DATEi . . . /t-R-o7. 

Water Level 

r)Jf>I~ ' '' ·,, 
.. :.: .... :~:.·~:: .• :~.~;, .. . :. ·.<(•': .: . 

' ' 

SIGNA1\'tJRE(S):' 
'. ···. ,• 

. ·.·•. 

·,,. '-...., .. 



GROUNDWATER SAMPLE LOGSHEET 

Page_lot 2 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: /661AJT0.?0j/ 
SampleLocation: . /6/Jwto:l: Project No.: 

0 Do~estic Well Data 
[X) Monitoring Well Data 
0 Other Well Type: 
U QA Sample Type: 

· Volatiles SW-8:46 ~2608 
: Volatiles SVV-846 ~0158 · 

Volume 

MicellaneotJs Explosi\fes SW-846 8330 

. Total Metal$ SW646 6020/Mercury7470A 

. DiS$}Me~~ swa46 6c>201Mercur}'74ioA · 

: Nitrate+ Nttrn~:(asN) EPA 353.~ ~ 
Sulfate & Cnlorlde 

· · Metttane, Ethane &Et!Jene 

· Total Organic Carbon 

' Altered SaJllple Collected YesU NK 

· N9060 CTO 0279 

~~~~~~r m'· 
Type of Sample: 

[X] Low Concentration 
U High Concentration. 

.pH s.c. ·Temp. (C) Turbidity 

4°C/HCI 

4°C 

. 4°CIHNO.a 

.4°CJHNQ3 

'4°C 

4°C/H3P04 

(2) LG'ass Al'ilber 

(1)LHDPE 
. (1)'f,:HDPE 

)(1)LHDPE ' 

(1)LH0PE 

(2) 40mlVatls · 

(2) 4bm1Vails 

. : .::· 

.... \~ 

·;. ~-~-~ 
~ '• y •• 

., 
'' -, 

MS/MSD Duplicate ID No.: ~· --------

--~---

·. . ~ 



( 'lt)retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEEl 

PROJECT SITE NAME: NSWC CRANE 
~~~~~~~---~~~--~~~~ 

PROJECT NUMBER: . ....N...,,9 .... 06....,0 ........ c .... ro ....... 0 ... 27...,.9_· --------

. -:: . 
; 

.'-......--· 

/ 6/7,w!O.:? 
WELL 10.: ---------------
DATE: l o-~6- 0 Z 

. ·...:·.i 

·. PAGl;~OFZ 

/~ 



GROUNDWATER-SAMPLE LOG SHEET 

. Project Site Name: 
Project No::. 

U Domestic Well Data 
[XJ Monitoring Well Data 
0 Other-Well Type: 
0 QA Sample Type: 

NSWC CRANE, SWMU16 . 
N9060 CTO 0279 

-Page_l_of ~ 

. Samp1e·10 No.: /66..tvl.() 'Jo.;;;i_ 
Sample Location: 16/JW roJ 
Sampled By: ;J#/ri 
C.O.C.No.: _ 
Type of Sample:. ·. 

[X] Low Concentration 
U High Concentration . · 

see Low Fi<>'w Purge Data Shee~. 

Allalysis 
· Volatiles SW-846 8260s 

Volatiles SW-846 80156 

· ExplOsivesSW-846 8330 

: MiceUaneot.is $<plosive$ SW-846 8330 . 

• Total. Metals SW846 6020/Mercury 7 470A 

.. Dl5s;_ Metiis sws4a 0020/MEircury 7470A 

. N"rtrate +Nitrite (asN) EPA. 353.2 & 

· Sulfate &: Chlorlde • 

. Methane, Ethane &Etfiene 

·· T~'·Orgailic Carbon 

.. · Filtered Sample Collected Y~f'Jo[J _ . 

• Vr{..t kc pu.o £.v~ ~/~""e.. 

M${MSO Oupiicate ID No.: 

40C1Ha 

. 40~ •.. 

4"C/HN03 

411C/HN03 

. 4°C/HiSQ4 
4°C 

4°C 

· · · Contai~r Fie(iuiremen"5 

CG1ass Amber . · 

t. Giass An:lber 
(1)LHDPE. 

(t)LHDPE 
.. (1)LHDPE 

(1)LHDPE 

(2) 40ril1Vaiis 

.(2) 40ml Vails 

. ... ·.~ .. 

.. 'Yes!· 

. v.es ·· 
Yes 

·:· y~ . 
~· .. .::L~ 
Y~· 

·~ 



["'A:)retra tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
/_ //lcvTo) 

PROJECT SITE NAME: NSWC CRANE WELL 10;: . ._. _;.;..,-:..0-...... )_ -----------
PROJECT NUMB EA: · N9060, CTO 0279·. DATE! JI-.. q .... 03 

· .. :-

' .... 

-: . ·~ ..... 

·.... . ·:·.::, 
'• .. . 

..-:: '·::-:- .... . 

1':'.: 

·s1GNAT.URE(~): __...~~~- ......................... -· ·._ .• _ ... .,._·•_··. --...'., 
..',,' :· ·.> ,; ... 

•• ., .. ·c .. • .· . 
.. ; ·:;., ,.;.· ' .. , .,, .. · ... ,._ ... , .. ,., ... . ..... ..-, 

-.--



GROUNDWATER SAMPLE LOG SHEET 

Pag"e_L of Z, 

Project Site Name: . NSWC CRANE, SWMU16 
Projeet No.: · 

0 Domestic Well Data 
(X] . Monitoring Well Data 
0 OttierWellType: · 
0 QA Sample Type: 

· N9060 CTO 0279 
· Sampled By: . . 7i-"/i?o.1.+..#..-./ 
C.O.C. No.: 48 lf3_ ~ 48t!J · 
Type of Sample: . 

EXJ low Concentration 
U High Conc~htration 

.;._ 

. Well Casing o.ian:ieter & Material · ·.....----r------+-....__...__..._,..~....._---'-_ _._ __ ..._-+---'-..-..;....,__,-,.1-___ _;,_a 

Type: Z. ,; : PVC.. .. 

·. ExplosiveiSW-846 8330 

· Micellaneous E><plQSRtesSW-846 8330.~ · 

Total Metals. SW846 6020/Mercury 7470A 

. Diss'. Metals S\V846. 002o!MEircury 747oA · 
. Ni~te + t{ltrit~ (asNf EPA 353.2 & 

. Sutrate & Chloride . 

. Methane, i;thaiie &Ethane 

. Total OrgaOic carooo 

See Low .~w Purw Data Sheets 

, .. ' ,. .. _ ,_ .. · 

.. · (1) LHDPE · 

···. O)i..HDPE 
.·(1) LHOPE 

(t)LHDPE 

. '(2)'40ml Vails 

(2) 40ml Vails 

. ~ '. 

·.· .. · 
--.:··:. 

:-··. 

.;;_. ..... · . 

· Filteied s~ple eo11eeted Yes[)e 
27.:F'i -/4..L<!J..:= /3.4/ x-·Q,/€.:J ~z ... i..7~/ a.< ..!},~L 

MSJMSD Duplicate ID No.: ·-· 
_ - -_ --= ~ignatute(s); 

~.~~···.·.·· ... 
r-7/r~ · ··- ~ . ·. 



{11:] Tetra Tech NUS, Inc. . LOW FLOW PUFIGE DATA SHEET 

·PROJECi SITE NAME: NSWC CRANE . 
PROJECT NUMBER: ·-N~90.._6._0'"'!", C~T~O!"""o-2'""'7-9·--·----------

Water Level 

· .... f:' · .. 

• •.. , .. ,. .• :,;..'.. ,.r- •·.;':•• 

:' .... 
. \ 

•.·.;·.·.:.:· 

\SIGNA~.V,RE(S): ~~-...< ............................. .;;,;,.-;.... .... ~·....,..·· · :··· 

.. : ' " <::;\.i .'.·-.'•, c" • .'>••·' : .- . . . .:. ;-·.-:: .< :_.,.~;_/ .... :~.,·:\;·,,..·.:..:.<.: .,., 

__ ,,·. 

we LL 10.: I Ca. m·w To :t 
DATE:. /!-.9:-, 03 

. ,;;· 

··., .. : 
.... , ... :· 

u ,, 
,, 

. PAGE Zop ~ 



{ 
i 

Note: Analyte, method, and/or equipment may be delet~d from form if not ~ing performed. 

Tetra Tech NUS, Inc. 

FIELD ANAL Yl1CAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Page1 of2 

.Pioject Site Name: NSVl(C CRANE 

ProieefNci...: · · · N ·9060 .. 
sample 1or\lo:: . 

Sample LocatiOn: 

/t; G w ro4 .. o Z 

J6M,;.;ro4. 
Sampled By:. T. Ro-''4 t-14 

----.Reid Form Ch~ked as p~rQNQC Checklist (initials): T ,,< 

Duplicate:·. 0 
Blank: 0 

--~ -··~ --- -· -·~ -:~~-::::::··"._..:.:-~:::-_·~~±:-~=ss-jz-----:&EE _ - _Pk 

oat~: //-8-_0$ (;olor pH S.C. Temp. Turbidity DO . 

. · li:Oe: /64" (Visual) (S.U.) (mS/!E) (°C) (NTU) (mg/I) 

•Method: p4.-cls--r~/~,;c. 4L.Gi'f~ 6:84- o.sez /,5;73 z,z9 q, 8 9 

~-=-~~-::;·-:~- ~ -~~·:·-- ~:~~ ---:· ---·- ·~: ·--~~~ ;~~·-~~-~ .. -. ~:~~-~ .. :·--·~· &57'=~=-~~-~~~~-~~~: .. :~~- =~-~. 

Salinity 

(%) 

. ORP (E;h).(+/- mv) Electrode Make & Model:.-::--:Y~5""~/::.·:::· ::::· ·::::::::::::==z-----­
Reler~ Electrocfo,(Circi~ one)t'ilv~r-Silve~Chloride) Calornel I H~rog~ .· 

.· Dissolv~ Oxygen: 

QRP:(~) 
Hi-' ll!Y) 

;: 
.. '( 

. Equipment ~elrics. Te5t Kit · ··Concentration: _2-___ ppm 'j:W 

~Used: .Range·.· Method · CQhcertt~tion pp~ : 
0tci1 ppin :r<-7510 

I '1"" . 1 to•12·ppm . K-7512. 

·•Notes: 

Alkalinify:: 
· • E~ii>ment Ghemetrics T~t Kit 

· · · RanQe Used: Rarige Method Concentration ppm 

-1!::1"'" 101o100pPm K-9810 7< 
0 . 50 10 5QQ ppni K;-98.15 

0 100to1000pi}m 1-__;;;;;=.._....;. _ _._ ___ ....,___._ ___ __._ _____ ~_,,-'·· K-9s2ci 

Notes: 

. ~rbon Dioxide: 
Equipment: Chemetrics TestKit 

.· Range USed: ·Rani:ie Method · Concentration ooni 

1.0lo 100ppm 

. . 100 to 10oo ~ K-1920 

0 _250 lo 2500 ppm K-1925 

·Notes:. 

· Hydrogen S~lfide (~ ): . Range: o -5 mg/L 

Equipment · S-C . Other: 

. ceeded 5.0 m9'f- range on colo< chart 0 
Notes: 

. AnafysisTime: /Zd~ . 

. ..... " 

,. ' ,,.··· 

Corn:entratiori: _...;.7_5-_....·._ppi:rr ' 

AnalysisJii:ne: 17/6. 

~centratiOn: ·. --'-/_9 ___ ppm 

Analysis Time: 

Concentration: 

/" J·3 a 

5119-. ppm 

Analysis Time: _1_7_Z_Z-_ . 

Concentration: (fJ • 0 ppm 

Analysi:; Time: I 7 L ~ 

i..:'.,.c'. > . ;~·L 

Filtered: D 
r~I 



Note: Analyte, method, and/or equipment may IJe deleted from form if not being performed_ . 

Tetra Tech NUS, Inc. 

Equipment DR-850 

. Progrcim!Module:. 6tOnni 

Fll~LD ANALYTICAL Lqf?, SHEET 
GEOCHEMICAL PARAMETERS 

NSWC.CRANE 

... \ .. ·· . .-·· .. ~···'..·,,,, . . .... ·', ,, . ' 

Sample 10 No~: 
Sample Location: 
Duplicate: D 
s1anJ<~ o .. 

Page.'.'l.of2 . 

~tffiiiOOi 
· Anaiysis Tiine: 

·,ci~a ci ppm 

1739 

..... · 

.. : Not~: _ 

Nittite.(NO{:-N): · 

~~·t·~~Q350"'"': .. 
··· ~fktiori:>ehoa71 ·%J{~,;'~~L"r~··· 

~Ysis Time: /'7 Z 3 filt~i~~. D : Equipment DR-850 

Pr09rarii/MOdi.i1e: · 

Standa~ Solution: 0 
Notes: 

Manganese (Mn2
]: 

Equipment DR-850· 

Program/Module: 525nl!!_ 

Notes: 

. QA/QC Checklist: 

~ults:._. ~--

- -

-~. 
.·.-~nge: o ~ 20,0 nig/L 

41 

All data fie~ have been completed a5 nece~ry: ~ 
· Correct measurement units ~r~ ~ed in lhe SAMPLING DAT A block: 

Reagent srank ~lion: Cf" 
c6iienifuti-On:. 
Analy5is riine: 

/,o· · - ppm 7~ · · 
I. 7· A __ ._i::>.·_. . - ·.c D . _r_ _ . Rliere<l:';·. . -

. Val~es cit~ i~ the SAMPLl.NGDAT ~ b~k are cons~e~lh ~e (3roundwater ?~pie Log Sheet 

· MulltpHcation as correctfor each Multipf1er table: · ~ . . . · .·· · .• · .··.·~ .. : : •·.. • 

~ 
-·:· .;_ ,: .. 

-- Final calulated concentration is within the appropriate Range Usec/ block:·· .. __ L:I' · · 
Alkalinity Relationship is detennined appropriatly as per manufac~;er (HACH) insttucti,ori~:: - ·· ·. -~. ·· ... 
QA/QC ~pie (e.g .• Std. Additions, etc.) frequency \s appropriate as.pE:ir tile project planning d~me~ts: . 
Nitr~e lnterfer)'fl.Jreatment was used, forNjtrate"te~t if Nitrite Vias det.~ted: . D. N~ 
Title block on~age of fonn is initialiZed. by person .who performed this QA/QC Checklist 

J •... 

~; 
~ . 

··,·.-'.': ., 
.. ~ . 



( IL) Teka T- NUS,.., GROUNDWATER SAMPLE LOG SHEET 

Page_{_ of z.. 

Project Site Name: NSWC CRANE, SWMU16 Sample JD No.: I~ & W r;11 ~-o z_ 
L~ NJWros · Project No.: 

U Domestic Well Data 
···-(XJ Monitoring Well Data 

U Other WellType: 
U QA Sampl~ TyPe: 

: .·.Method: BLAll~L""'-

Monitor Readirig.(ppm): --. . 

.. Well Casing Diafueter & Material 

Type: 2-"~ PVC 
To~I Well Deptt{(TD)~·.41.; z;. ; 

: Static Waterlevet (WL}: 32i.4Z 
One Casing voiU.me(~ 4:8: 
Start Purge (hrs): t.445°"'. 

.endPurge(hr5): . Jc;;i>' 
·•Total Purge Time (min): .~0 

. Volatile$sW~a 82®8 , 

Volatiles sW,~84aao1~0 ·• 
· Expl0sives SW~46 ~o · 

Miceuan:eous Ew!osi\les SW-:846 8330 . 

Tofat Mef<i!s SW846 ®zOIMercu,y 7470A 

SUIJate &. Chk>rlde 

~. E~ &Et!Jene .. 
· Totfu orbarl;c eart>On •. 

Altered Sample Collected Yes() No[] 

/)'ltO SC;CEf~ 1~.sz.., · 

. N9060 CTO 0279 Sample .Location: 
SampledB}" 
c.o.c.No.: 

·.Type of Sample: , 
[XJ low Concentration~ 
U High Concentrati~n .· 

's~ Low Flow.P!Jr9t°! o~ta Sh~tS 

-~-

_;:. . ,· (3))tOffitYruis: · 

4°C (2) L; Gl~ss )\mi>er 

·.: (1Yl,.;l;:IDPE>. 
:{ 

(1) LHD,PE' . 

' 4°C 

?/.BL - -g 2. ?z' - ~-~ Ji o./61: L:)/-1-I o.<.· S-,& '-

~o OuplicatelDNh.: 0~ 

:.•'''· 

. -> ... 

: .· 
···'l 

Yes 
Yes 

Yes 

Yes 

Ye5 

:/· · ........ ,1./0. 
: .· ·- ~ 



("T-l:::}etra Tech NUS, inc. 

PROJECT : NSWC CRANE 
PROJECTNUMBEA: N9060 __,,;-------.---PROJECT SITE NAME: -sw~v /(; 

·, 

" 

. Water Quality Meter (S/N) ·•·· · 
Control Box Type ·(S/N) · .· 

j.~·.·. 

·~ . .., .... ....'· 

.. · ., 

LOW.FLOW PUR.GE·DATA SHEET 

WELL 10.: 16. M..wr oS-oz. 
DATE: 11·-.z..z. -03 

·WEATHER: Rf-4/z. &""""~z·· 40 •If'.·· 
. ; 

. ; .. ~ .. 

. . 

. 

.. , .· :;.·. . ........ _ ,·.; . 

,. ;··x . . ,·:. 

.......... : ... ,,~· ....... 

. Pump; lnt~kE! Deptk:··:· · ~~!i!<s.~~li 
J:: . ~·. ~ .• : .• ~- .• •. ~.· • . . .• : : 

.,· '·' ........ 
. ·.:.\:; 

PA~~ ZoF~· ., - .. -. 



· Project Site Name: 
Project No.: 

0 Domestic WeH Data 
[X] Monitoring Well Data 
0 Other Well Type: . 
0 QA Sample Type: 

. Method: 

Monitor Reading (ppm):. -

: Volatiles SW-846 80158 

· Explosives SW-846 8330 

· Micellaneous ExplO.sives SW-846 '8330 

' Total Metals SW846 6020/Mercu'ry7470A 

Di~. Metcils SWB46 602'0/Meicury 74.7QA 

. Nitr;it~ +Nitrit~ (asN) EPA 353.~& 

su1rate & ChlQ.ride 

Methane, Ethane &Ethane 

: Total Orga,rlic Carbon 

· Filtered Sample Collected Yes[) Nob( · 
~K.~ @1'110 5~,,q 

MS/MSD Duplicate ID No.: ---· 

GROUNDWATER SAMPLE LOG SHEET 

Page_/ of 2 

NSWC CRANE, SWMU16 Sample 10 No.: / 6~W/ O/IJ~ 
Sample Location: /6/1WT(O~ N9060 CTO 0279 

.. S;,tmpled By: £CC.V . 

c.o.c_ No.:. -t8l8 .·? 4.s L'J 
Type of Sample:. ·\ · · · 

[X] Low Concentration 
0 . High Coru;entration 

. see Low Flow.Pur9e Dabt Sheets 

Container Requirements 
,. (3) 40rnl vans. 

4°C/HCI. (3) 4Qrhl,ViUls . ·.:, .. l · .. Ye~. 

(2)'L Glass Amber 

4°C (2) l Glas$ A{nber ·ves 
. 4°C/HN03 (1flHDPE .. Yes 

(1) LHDPE 
J1)LHDPE 

· 4°C (1) LfiDPE 
(2) 4oml Vails· 

(2) 40ml Vails 



("'Fl:Jretta Tech NUS, 1.iic.. LOW FLOW PUFiGE DATA SHEET 

PROJECT SITE NAME: ..;,.;N,_,S..;.;w_c_c,,_R .... A..,,N.-E ___________ _ 
PROJECT NUMBER: · ... N.-90 ... e .... o,i...;c.,..r .... o .... o .... 21 .... 9_· ______ .......... _ 

',. c ...... ~· .• 

. : ... 
··.·. !. ' 

. :.: ... : 

/6fllJTOb. 
Wf:LL 10.: _: ------------
DATEi U-<P-01· 

·~ . 

PAGE~F..:<. 
. ,.,,; ... · .. 



Note: Analyte, method, and/or equipment may oo.deletoofrcimfonn if not ~ing performed. 

f~] FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS: 

Tetra T ecll NUS, Irie. Page1of2. 

NSWC CF.IANE 

Ti~: 1308. 
Method: Pcll/s 

. • ORP:(Eh} {t/- mv) ·. 

· Dissolved Oxygen: 

Equipnient: Chemetric~ffe5tKit • ConcernratiOn: /.L·ppm 

. 0to1 ppm . .. K-7510 Analysis Time: 0 9 /5 
1to12ppm K-7512 If 

.,~tes: 

Alkalinity:· 

· Equipment: Chemetrics Test Kit cOncefittation: · g.;:;::J ~ · : ··ppm.: 

'·· r·. 

RangeUSed: Meth6d Concentration ppm 

· 10 to.·100 ppm K~9.810 Analr,>isTime: . :<:J ?2.3,_ ., . 
50 to 500 ppm · K~9815 zoo 

.1·00 to 1000 ppm K~9820 ·'· ·•· .. I.. a ~,: . 

Notes: 

Carbon Dioxide: ··.··. 

Equipment Chemetrics Test Kit· Concentration: 40 _____ ppm 

·R Range Methcid. Concentration ppm 

10to 10Qppm K~1910 D. Analysis Time: P 7 ;J :>-
100 to 1000 ppm K-1920 

250 to 2500 ppm K-1925 

NOtes: 

Ferrous Iron {Fe2
}: 

Equipment OR-850 ~-Ra~ge: O·- 3,00 mg/L 

Program/Module: 500flm 33 . 

Notes: 

Hydrogen Sulfide (H2S): 

Equipment.~ 
Range: 0 - 5 mglL 

Other: 

Exceeded 5.0 mg/L range on color chart D 
Notes: 

··:. ·, 

·.·, .. 

·-"! 



_{ 

Note: Analyte. method~ -and/or equipment may be deleted fr0m fonn if-not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEQCHEMICAL PARAMETERS 

Je:tra'TechNUS, Inc. Page'l.of2 _ 

sa:mple_Loeation: _ 
ou~r~te: D . · 
Blank: D 

COncentratioo: . _.(J;·(.)7 -ppm . 

Analysis lime: O'J. ~ 6- -- -

: ': ~ 
·'.··: .·.,.,, ... 

.-;,·· 

~tiatitih?':&;.~~'l; .: •. pj>iri­
~ysisTime: ~;zr ., •._..,._,_:,·-·ri·-:-··,.:;_ 

Filtered: LJ _ · 

Results:__,..~-

Notes: 

Manganese (Mn2
}: 

~-·-20·-· 
~tra~~- 3 f3. i 

An'i1J.Y5is lime~ b ~5 9- ppm FiitereCJ:~-'_tJ -- j -
Equipment OR--850 

Prograrrv'Module: 525nl!!_ 

Notes: 

QA/QC Ch~ist: 

. 41 

Ari datafiei<Js have been c0mpleted as necessary: -

cOO-ect meaSl)rement units are cite_d inthe:SAMPUNG DATA block: 

· Va~es cit~ i~ the SAMPLING DAT~ b~ are_(:OOSi~ with:1he Gro~~ter.~ple~Sheet 
Multtprication IS correct for each Multiplier table, CJ : . . -- - -, . 
Final eal~lat~ conceritratiotl ~ Within the appropriate Range Used block:; :: c_ ~ ·- ',,··. 

Alkalinity Relationship is determined appropriatly as per manufacturer (HACH) instr;uctiOns: - l!:r''.;" 
-a..V6c siirrir:>r~ (e.g., Std. Additio~s. etc.) frequ~ncy is ap~ropriafe as pe~ the proj~t 1>raii~i~9 dbcumenfu: -. -- -, : 'd:r' 

_ ._ .. _ TiNitlilriteb1~~~~r1•1t~~tme1:~t\Ya~ u~iti J1~r~itbrate test ifwhN~~ :as' deedtectth"edQ: _,. 'QCDCh_-~~ ~ _ r.:./ __ . _ 
- e ~on . page o 10011 IS m a ·~ - y-pelSOfl o pe orm is ;..,, "'-Nist l:::J .. , , ..... 

_:! .·· 

.. ,·. 



Project Site Name: 
Project No.: 

~: . 

«J. Domestic Well Data 
· :[X] Monitoring Well Data 
D Other Well Twe: 

.,.fl OA Sample Type:-_ 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N9060 CTO 0~79 

Page_lof~ 
. . . 

SamplelDNo.: \!a~Q.~O\ 
Sample location: . \<l;;ij'i~i:"i 6¥ qJJ . 
Sampled By: · T~ ;(, o• .~),, '1-15 
c.o~c. No,: 4.,-'8::,.;33::....:::...; __ __,.. __ 
Type of Sample: 
. [X] Low Concentration 
0 High Coneentration 

-: Oate: /Z -5-o~ . ;voiume s~c. . ,Tefup~:(C) Turbidify 

.· Method: B)llk--<- _' · ··, ;) 
· · Monitor Reading (Wm): ..,... 

Well Casing Diam11ter & Material 

·Type: zu ~ _··. pi/C.. . See_ Low Flow Purge Data· Sheets · · 

. Total Purge Tame (min):"· . 

"Anaiysis .. 

. VolatilesSW-84682608 · 

. Volatiles sW-'846 801se · 4°CIHCI, 

· Exp10sives SW-846 8330 · · ·_4°C 

· Mice!laneQllS Explosive$ SVV-846 8330 · 4°C 

T .. ·Meta!S SW846 6020/Mercury 7470A 

· Dis$; Mefuts SW846 6020/~en.;ury 7470A (1)L.HDPE 

. Nitrate+ Ni~ (asN) EPA.353:2 & . (1) LHDPE··.-.•.. 

· Sulfate & Chli)ride . ._ 4°C ; (1)LHDPE. ;.:. 

Methane, Ethane &Ethane ·· (2) 40inl Vails.·_ •. 

. To~ Orgariic eruoon (2) 40ml Vails. . 

Fllt~redS~pleCollected-YesONo{] \'d.JISjo:;J ~"'-"' ~ 'c.~,~ '--""4,.:~~"<-~ "'- <\. ~. 
Cf7Jlo o WEU- P-<-y .F~r /Z/7 /a 3 •1 
9J-5S / · 

G,os(,Jt3}-=-. 9<6,°i>rJI.__ -:o ~-13L 

MS/MSD Duplicate ID No;: 

__ -'l'el;'_. 



~·: • r.·· 

"·~·.. ~. . '~):i . :<. ·) 

.-· 

["Fb}atra Tech Nus, Inc. LOW FLOW PURGE OATA SHEET 
~ . ' 

PROJECT : NSWC CRANE 
PROJECT NUMBER: .... N-9.;;.;06;.;;0_...._ __ _ 
PROJECT SITE NAME: $W~v )<o 

( 

. .: . . . ··•·· ··: > .. 
W~ter Quality Meter.($/N)~ 
Control Box Type ($/N) · · · 
Tur bi~lt¥ Meter (SIN - ·· · ' 

".I•;,• 

SIGf!J~ TU RE( 
: "" "<·: 

WELL .ID.: \ (Q Y.~-Y <>.:to\ 
DATE: . \'O,-.:S-03. 
WEATHER: 

;....------------------~ 

........ ;· 

..... 

.•: .,_ .. :·.-.· .. 

·. Purip.i_nt~ke.beptb;.'· '; 

;, 

. ~ · .. ..... __ ' . . ·:· .. 

PAGE Z,OF __±--

··-·· 



f 
II 

( I t} Teba Tech"""'"' 

Project Site Name: 
Project No.: 

(j ·Domestic Well Data 
[X] Monitoring Well Data 
0 Other Welt T y.pe: 

.:a QA SampleiTyp:e: 

• Monitor Reading (ppm): ;:.:._ . 

GROUNDWATER SAMPLE LOG SHEET 
..__J' 

Page_}_ of~ 

NSWCCRANE, SWMU16. 
N9060 CTO 0279 

Sample ID No.: \ <.,. (ru_;yo9 o \ 
SampleL(JCa,tion~ ) C>jl loT<> C\. . 
SampletJ By:·· 6o.~=x8 \-
C~O.-C. Noo: 48?4 · 
Type of sample: 

[XJ Low Concentration 
ff High Concentration 

·o"."" 
:· ··' 

· WeH Casing Diam¢ter '& Material · · : . ., • •· 
.--~~---+----~-+-~~---......------....... --~-'-'-.....-.----~-4-~~~_..~~~~~ 

: :rype:. z_ li~. f'~C- ·~·,· i$eti~· .. t~.w:·~···p·iJtg4!t>~ia··Sh~~~-::·· ... 
Total Well Depttl"(To){ 

.·<. 

. Yes.< 
Yes 

Yes 

Y~s 

... Yes 

• Meftlane, Etharit} &~thenEi 
'' ' •.(2) 4Qml ya;IS . · 

. . 

· Altered Sample COll~tedYes{} N~ · 

cl.I~ <a:5 . ~. ·.•· 

I 3 •3d.... -. 

/9,33 (_o .)~?:) = ~- ~'\-~-·~ 1s_.~~~\_ 

~S/MSD Duplicate ID No:: · 



. [T-l::}•tra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET . . . . 

PROJECT: NSWC CRANE · 
PROJECt NUMBER: N9060 -------PROJECT SITE NAME: S.'Y>,)~y \ ~ 

Time Water Level 

·~ ' 

Wi;ter oua!lty. Meter (S/N·):: ..•. 
Control Box Typ~ (SIN) : :· ··. 
Turbidity Meter '(SIN 

SIGN!A TURE ~..:;:::;~~"'-=~==;=:::~~~;;;,=,,:,..;=~ 
····.·,,.:· 

WELL ID.: . \ L2 <z W '\" o· °' 
DATE: ----'\~----Q-a""'"'"'-g____,3._ __ _ 

WEATHER:.(.; ;s• . §C:~ %t < \o: ~ ,v 

ORP Comments 

·:·/· : ~ ~- ·... .. ' ., 

· ·· · • .. :PuJiip)nt~k~ Deptl1 

•,, :.''· .. ··,., .. , ..... 



{ il]T-T~N~.IB> GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[XJ Monitoring Well Data 
D Other Well Type: 
.a OASample:Type: 

Monitc>r Reading (ppm):. ......., 

~: Well Casing Diam~ter;& Material 

·Type: 2" 

.: Anal~ls· 

. . V~tile~ SW-846 8200f3 . 

· V9~~ijles SW-846·801~8 

~ifian1~/F'tfui(le &Ettiene 

.. 

NSWC CRANE, SWMU16 
N9060 CTO 0279 

. ;.-

·,7··-···· 

· 4°C 

4°C 

',· .. ·· 

Fi_;ltered Sam. pl. e Collected Yes{] N~ 
; ~").) s /'i ··.' 

~~-30. 

. ·. ' . ~· ~ 

. -~' 

Sample ID No.: \ (p (z~x '\O o) 
Sample Location'f' \<a ftu., 3: \CJ · 
Sampre<;t By: (3:>4,.,.).: \ 
c:o.-c. No.: . 48.z ·-z;_ ... ~ 4~26 
Type of Sample: ·. 

[XJ low Cohcentratibn · 
El High Cone~ntration . 

':': .. 

. ,(3t4onil Vails/ , 

· , .. (3f 40nil'Vai~ .. 

. <2> ~ Grass Arn~r · 

.::r. 

Yes;; .. 

Yes\-

Yes 

· •.. (2) 1;;,Gla$$ Am~t Yes. 

Yes 

·. (1) L t-JDPE' :. ·. ···: 

. ·. (1JlH[)PE "·' .Yes 

. (1)LHDPE, ,. ·· Yes 
. ~·· .. . ' (2)40ml VailS:.:-'. 

(2f4oltii-Vails· 

'-f,<t>s(9 .. JG.3J-=-:"l°'\°\..5t - cl-°'°'\... 

., MSJM~O Duplicate ID No:: . 



. . 

["'fl:)retra Tech Nt,1$, Inc. LOW FLQW .. PURGE DATA SHEET . ' . . . . 

PRO~ECT : NSWC CRANE 
PROJECT NUMBER: . N9060 . 
PROJECT.SITE NAME: -S.-.-w~ .. -'("'C"\,-. """'·v-~\--!.e-.-

. W!?.LL ID.: · \ le· .<,..y.,.? '\9 \ o 
·oATE: · ... \'\-. ©~·O ?· 
WEATHER:·:~" \;\ 'Y d~'\ ow:~ )'· .· .. §§~ ~ 

Time Water Lev.el 
Comments 

I I 

!/ 

' ;' 

·-.', 

.··. : 

\ .. 

. ... , ... _, ' .,_.. 
'.•.-: .. 

. ··' : .· 

. . . . · . . :· '.. - ·. ~ 
.' ..... 

. ·' •.. i'J ~· . ', . • . ·. ,· . ·: 

~o~~~~:~·i'.~:t(~\f)N): ~~~Ji~ :t ,/?; ~i~j,; . 
.Put:Dp Jnta,keDepth :..P~e'S'-1 ·• '.-.-..... -.. ---------­:::::·.'. 

Turbidity Meter (S/N) •· ·.· · . Q9j'a;<:;1·; .;;~\g.9.·~ ·:_ • .'.:. ~··''·'· . 

s1qNAruRecsq~ ~~,,~~77 .!~£ .. · · · 
•· ...... ·. . ,11;·,.;, •. ,· .. ~·, ... ·.:.: ... ' .... :·: 

, I: 
_;. '. PAGEZ. OF 2-

1 · -·-

......... 



Note: Analyte~ method, and/or equipment may be deleted from form# not b~ing perfonned . 

. FIELD ANALYTICAL LQGSHEET 
GEOCHEMICAL PARAMETERS. 

Tetra Tech NUS, Inc. Pagetof2 

NSWCCRANE 

.· Dissolved ox}rgen: 
• . Equipmel)t. Chemetrics TestKit · · · 

· . RanQe'lJsed: ' ··· ~ · Method Concentration ppm 

.8' oio:1 ppni K-7510 ·. CJ. 5 . 
Ef' · 1to 12 ppm K-7512 .. 

. Alkalinity: 

: Equipment ChemE)trics Test Kit 

· Range Us0d: Rarige Meihoo Concentration ppm 

10to 1oP ppm K-9810. 

50to5oo K-9815 

D 100 to 1o00 PPm K-98:ro 
~·.· . ; . ;._. 

. . . ~-· ·. 

Notes: 

. ; Q~~fl Q~()~j~~: ... 
. Equipment Coometiics Test Kit 

Range Used: flange. Method · eoncentration ppm 

D. 10to100 

.. ' 100 to lOoo ppm K-1920 · .. zgc:> 

D 250to25oPj:>pm K-1925 

• Nott;is: 

Ferrous. _ lr~n Fe
2 

: • · 

Equipment OR-850 . 

· . rogram/Modufe: 

DR-8::__ 

SOOnm 

Range: 0 - 3.00 mg/L 

33 

Hydr0gen Sulfide (H2S): Range: o - 5 mgJL 

SamplelONo.: /6&)0T/~ Ci/. 
Sample L<:>eation: · · / hl'11 W. T / ~ . 

·Duplicate: · D 
Blank: D 

..----,.-'-> 

. Turbidity . DO 

~ceilttati~ 0, 3 ;}'" ppm 

Analysi~ time: / d .J "f 

<;;oncer:itrafi9n: < l O ; · ppm . 

. . . . ' 

· ·Analysis time: .. ·.: 

:;.,· 

Concentration: 2 ao ppm 

Analysis· lime: I o:;-o 

\ . 

Concentration: )3.Jd 
--~--'·ppm 

Analysis lime: / 0 ~ 7 

. ' ~ ._: .. :.;.-

·Riter~: El'· 

.. ·· ... ··r 

Filtered:. D 

Equipment: (§ . Other: 

Exceeded 5.0 mg/L range on color chaft: D 
Concentration: 0. d · ppm 

Ai:ialysis lime: · / I 0 Z. 
Notes: 



Note: Analyte, method, and/orequip_mentmay be deleted from fonn·if not being J>ertormed. 

Tetra Tech NUS; Irie. 

. Progratn/MOdu!e: 610nm 

Notes: · 

Equipment DA.:SSO 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMfCAL-PARAMETERS 

· NSWCCRANE 

~-Range:0--0.70mglL 
93 . 

Page'2.·of 2 > 

Sample IONo.: ·. /6 G.Wr/o:o/ .... 
Sample Location: d'M~lr /.CJ.··.· 

Duplicate.: D 
·Blank: D. 

··. ~~ " 

ConcentratiOn: ··· b_OZ:. -~wm· 

Analysis Time:. I/// · :R1terii<I: .·o . 

~,~.:.~.~ 
Reagent Blank Cortection: [] :: 

ProgranltModUle: ... . ~ ·, 

Standard Soluti;on: . 0 Results: 
-'----- - ....... ·~- .. 

. Notes: 

·.: .: .. ··· . Ma~oese~(Mn2)' ,; '"~ · ,, 

Equipment: . · DR-850 .. ,.~ Range: 0- 20.0 mg/L 

Program/Module: 525n'!!_ ~-

. . . . 

· ~ysiS Time: 

~zz·· ppm 

·/7/.T· .·.·· Fi1tereijz: t:1· 

Notes: 

QA/QC Checklist: 

~· data· r~ids have bee~ completed as necessary: 

Correet measurement unitS are cited iri the SAMPUNG DAT A block: 

, Value$ cited ill the SAMPLING DAT A block are consistent with the Groun~ter Sa~ple. Log-.Stieet . 

. Muiitplication is correct for each Multipiier table: i=r-- . . .. ·. . . ;;. ,;.,;; .. ;., . 

· Roal clilulated,concentratio~-iS wlthin the apptoprlat~ Ra~ge Used block: · ~ ' :. 
Er:. Al!<aiinity Relationship is detennined appropriatly as per manuf<:tciilr~r (HACH) instruction§: ·. 

OA/Oc sample (e.g., Std. AddiuOns, etc.) frequency is appropriate~ per ihe projeet pla~ningC!ocume;;fs: ·' ': \~ 
N~te lnterferTj/, tre.atment \Y<l~ u~~ f~_r Nitrate test if Nitrite was det~~~; ... :E=J-J!.At- .· 
Title block~ page of form is 1nitiabzed by person Who performed this QA/QC. Gheckfist -~· . ,.,,;-,;'~··..,;, .. 

•f: .. 
. . ·~, 

\· 



( tt] TebaTe<hNUS,I~ 
Project Site Name: 
_Project No.: 

0 Domestic Well Data 
· [X] Monitoring WellData 
D Other 'A{ell Typ.e:. 

.. _a OA Sampfe -:i-~: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE, SWMU16 
N9060 CTO 0279 

Page_f_· of~ 

Sample ID No.: l G _"J!W( l (O I 
Sample Location: SWMUTG 
SarnpledBy: S{°T · .. 
G.O.C. NO.:· -4-o-lJ:.,;B.:~3.,...• ----

t}tpe of Srupple: .. 
·· 1:x1 tow Concentration 
Q+iigh COhc,eritratie:>n 

• Well Casing Diam~ter-& Material ; , ,,, 
• Type: :J_ U. We. · · 11'.'--...,---t---t---See-'. - .. -Lo_w_'-Fl-'0,w__,_P_u_rge_c .-D'-a-ta~:S.._hee~ts+,.,"'°: •• -'--+-""----'---+------I 

- One 6ising voii:ime(galll;): ~~¢.~ .~ 
Start _Purge (hrs): ft~J.$ 

. End Purge (hrs): f COoo ' . :::·.· 

. • Total Purge Tirne (min): 4 ..S 
·
1 

· Total Vol; Purged (gat/p):'. 1 ·2.S_. 

: Ana.lysi~ 

Volatiles· SW-846 82608 ' 

· Volatil~ SW-846 8015B . 

· ExpfOsives:SW-846 ~O' · 

·. • Total Metals sw~ 0020/Mercury i47QA 

Piss'. M~~ssw84660201Merct1ry1410A 
·. Nitrate+ Nitrilfi(asN).,EPA.353.2 & . . (1)LHDPE 

4°C (1) LHDPE 

. ~thane; Efharle -&Ethene 
... 

(~) 40m1Vails> 
otal Orgariic Carbon . (2) 4brn1V<l!is - A/cJ 

. MS/MSD . Duplicate ID No'.: . fy ~-



("ft:f etra Tech NUS, Inc. LOWFLOW PURGE DATA SHEET @ ft . 

PROJECT: NSWC CRANE. . . . . . · . WELL 10.: l ~ ln.VJ.r' ( .' . · · 
PROJECT NUMB~R: ..;..N,.;,,,9,....06-.0 ___ ..;.._._ DATE:. f f"/s[o' . 
PROJECT SITE NAME: · , 1!SW."1. . · . WEAT.~ER: ~tr) ,ffiow I"' $,3 6F 

Time 

,,.,.;; 

· ... ·-~--

• '•i .... 

.. · ' .. 
.. r . .. 

·:,. ;. 

·: ... ··:. 

_.,. ·:--·. 

..... · 
·;·;,·. 

···:-:. 

,, ..... ,_ .. · .···· .. 

·; ;:.. 

ORP Comments 

•'.. :-.· .. 

' . . . 
'.: ,--~:, :.>. · .. 

.-:-.:~., ·"·:.< .··· 
·:., .. 

. ... -.·::. 

.. ... ; ... 

PA~E.~OF ~ 
.. 1 "" -.- --. 

··-~ .... ".:' 



[ 1 l) Tetra Toch NUS. me. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data. 
[X] Monitoring Well Data 
0 Other WellType: 
0 QA Sample Type: 

. Monitor Reading (ppm):·' "'."" 

Well ~ng Diameter & Material 

ype: 2 '! p\/ (. 

· Micellarie®s Explosiyes SW-84Q a33o ; 

Filtered Sample Collected YesO Na,( 

~-5-; . 

. . \~ .· 

NSWC CRANE, SWMU% fl.J>.:> 
· N9060 CTO ()279 

4°C· 

. 4°GfHN03 

.;t.\.(o(o ' . 

<a.9\°0~( \c,3)~\ \.)'3 

Page~of ~ 

Sample ID No~: . \ Ca<.,w~ d.O\ 
Sample location: \<a<z=~ \a 
~ampled Byz (ils>~...-4 * 
C.0.C; Nq.: · ;-?8ZL ( 4~2.b 
Type of Sample: .. · · 

.· [X] Low Concentratrori· 
U High <?<>nce.ntration 

.. ·t,~· . 

;$alinljy; ,; · Other, 

(2) L Gl<lSS A'rri~r Yes· 

(2) ·L Glass An11>0r 
·· (1) k HOPE; . Yes 

(1) lHDP6.' 

(1)LHDPE. Yes 



(11:]retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET . . . 

PROJECT : NSWC CRANE · WELL 10.: \ l.o(;. ~ \ ~ · 
PROJECT NUMBER: -N~9,;..06;.;0_____ DATE: '\ \ • a\ - 03 
PROJECT SITE NAME: Sw:s:=> \j '\ b WEATHER: ?o.."" ~\ 1 <,) oy\.; 

Time 
Comments 

,, 

: . ~ ~ ; .. ' : . . ... " .. ~·, 

Pump Intake Depth . 

. <• 

... / •· ·:.,''•·:·'· . 

.. , .'. .. ·· PAGE Z·oF Z. 
l .-.. -. -

. ' •. . 
·-,,..,,,,,.,,../ 



Note: Analyfe, method, and/or equipment maybe del~ted from-fonn if not being pertOITlled. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS .. · 

Page10(2 

NSWCCRANE Sample IONo.: -/~ 6W'T/l;.0/. 
Sample Location: /.&;;. Mlc/T,/Z 
Duplicate~ D . 

· Bl~nk: 0 
~------~ 

DO 

. (mg/I) (%) 

·earomer / Hydrogen 

Dissolved Otj'gen: 
Equipment: Chemetiics Test Kit eoncentration: GJ ... I ppm 

Rall@ ··Meth6d COricentralion wm 
nto 1 ppm. · K-7510 Analysis.Time: · 

to fapi)m 

· Notes: 

'-' .·. 

Alkalinity; 
Equipment: Ghemetrics Test Kit concentration: < ( C> ' . pPm 

Ha MethOd . Concentration ppm 

lOto 100ppm Analysis Time: /4 /f§ 
50 to SQQ.ppm . K~9815 

100to1000 ppm i<-9820 

• ~fbon.Di<>.xi~~= 
· Equipment: Chemetrics Test Kit Concentration: 

.. . . '···· 

.2~0 ____ ppm 

Range. Method Concentration ppm 

10to 100 Analysis Time: / 4Z4 
100to 1000ppm K-1920 

250 to 2500 ppm K~ 1925 

. Notes: 

.. : Ferrousiron{Fe
2
): ~~ 

.. Equipment OR-850 ~ Ra~e: 0-3.00 mg/L 

Program/Module: 500nm 33 

. ~. ' 

. ~ 

. . : ~ . .:. 

Notes'. 

Analysis Time: /??/ 
~11ered: D 

fl?nge: O - 5 mg/L 

Equipment: Other: Concentration: t?,. d . ppm 

Exceeded 5.0 mg/L range <in color chart: . D ·Analysis Tune: /43 $ 
. Notes: 



Note: Analyte, method; and/or equipment may be deleted from fonn if not·being petfonned, 

Tetra Tech N~S. Inc.. 

FIEL.D ANALYTICAL LOG SHEET 
GEOCHEMIC~LPARAMaERS 

N~WCCRANE. 

Page~of2 _ 

.Sample 10 No.: Af 4-/,rV'.r'/ 4 6>/: .. · 
sample Location~ /6Mwr)'e : · 
Duplicate: El; 
Blank: O·- .. , ·· .. · ':. ,: 

. ~tra!iOn:··.: .t:J,:01 >·ppm -
~'­

·.::.,: OR-!!SQ 

IPl1oo·~:·ira··· 1rr··-l/Mc>dute:· ·61 Onm 

~- ffimge: o-o,1orr,i9tl 
93 .. Analysis Time: ,/-f.f) Filtered: IJ -

l'Jote5: .. . ·._,;: . · .. ·. . ·.: . '. -, ;;· . .. ·,:.·. · .. 

. ' ~~ti<ln:• ' 'b~'ab;<i '· 
·Equipment OA--850 Analysis Time: Lt:/-, '3':f 

Pr<>Qraffi/MOOUte: ·::. 

Standard Solution: D Results:_. __ _ Reagent Blank Corr~ti()(l: 0 
Notes: 

Mang~nese (Mn21: ~ange:o-~.o~ 
... ·. ~trati~: ;#-. . ppm .. 

Equipment OR-85o Analysis f!lne: ; 15"0 { 
Program/Module: 525n'!!_ 

Notes: 

41 

QA/QC Checkiist: 

. An data fields have been completed as ~~ry: - r::J 
·• Correct measurement units are cited inthe.SAMPLING DATA block: 

· V~lues cited in ~a.SAMPLING DATA block are consistent with the Groundwater. Samplelog Sheet: ff'_ -
· Muiitplication is correct for each Multipiier table: ~- . . ", . ~. . ' . 

Final calulated concentration'is·withiri the appropdate Range Used bloclC ~. -

Al~inity Relationship is determined appropriatly as per manufacturer (HACH) instructions: . - • .. ,. . . . ' .... - -

. aNQC sample (e.g., Std. Additions, etc.) frequency is appropriate as pedhe project pfannlng d0cuments:' 

. Ni,~ite rnterfe~ treatment ~s used f~~ ~itrate. tes~ if Nitrite was ~e~:~!e~: _ -fj- ,)I A. 
Tltleblock orteacb.j>age·of form, is initialized_ by irerson'Who performed this QNOC Checklist 

__ ,, .. _. 

Filtered: 

'.-·"·· 

........ :<o 
Filtered: , . 

·'" ... ; 

·.·, 



l it)TebaT~NUS."" GROUNDWATER SAMPLE LOG SHEET · 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
{X] Monitoring Well Data 
[] Other Well Type: 

.,[].QA Sample Type: 

Monitor Reading (ppm): · ......, 

NSWC CRANE, SWMUl6 
N9060 CTO 0279 

Volume . pff · 

Sample ID No.: 
Sample Location: 
Sampled By: 
c.o.c. No.: 
Type of Sample: 

Page~of~ 

\<o(rw\ \~bl. 
ltz <rw-Y \ ·3 

lXJ Low Concentration 
U High Concentr~tion 

·-· ... 

. Well Casing Diafueter& Material. 
.-~~---,i--~~t--'---.-"'---~~~~~~--~_,..._,...-t-~~~-+-~_,...-----1 

· Type: z. " '8ee Li:>w flow Purge Data Sheets. · 

AnalV,sis' 

. Volatiles SW-64~ ~608 
·Volatiles S.W-846 80158 

· EXplosNes SW:-646 8330 

. Micpllaneoµs EXplosives SW-646 8330 

Total Metals sw846 6020/Mercury 7470A 

. Diss .. Metals SW846 602QIMercury 7470A 

.. Nitrate ~ Nitrlt~ (asN) EPA ~.2 & 

Sulfate &. ChlOride 

· Methane;E~ &Ettiene 
· Total.Organic Carbon 

Filtered.Sample Collected~~ 
ao,od. 
''-' ,~p. 

. . ~ ~ .. ~- ·. 

4°CIHCI 

4~C .. · 

~ s . .s a(• )<o3)-= .. ~<\<\ 

MS/MSD · Duplicate ID No.: · 
.-----· 

--.· :· 

.··· ... 
i.· 

· · (3.) 40rn.1Vcii1s .. 

(3)40ffil Vail$~ 

<2> L.GlassAmber . 
· <2> L ~lass Amber · 

: (1)L·HDPE 
(0 L:H()PE .• 

.O)LHDPE:.· 

(1JLHDPE. 

(?l 40mt van~· 
. (2) 40tTI1 Vail~ . 

·,!· 

co11~ . 

Yes. 

. Ye.s 

~-·· 
.. Yes 

··< Yes 

0 



[T-l:}etra Tech NUS, Inc. . 

PROJECT : . NSWC CRANE 
PROJECT NUMBER: N9060 --------PROJECT SITE NAME: .$\J,,,,)'<;'t;)'..I \ L 

W~t~r'.Quality Met~r (SIN) .·· 
Control Box Type (SIN) · · · 

' 

· .. r.:. 

LOW.;FLOW PURGE DATA SHEET 

WELL 10.: \<.a <xv...,,3 \ p O\ 
DATE: \~ ~~· ~ e. . · .. . 
WEATHER: .s: 0 ;:J?0:1r 'f\t S,. \\i ... ~ ~· 

·Turb. DO ORP Comments 

·;,··:; :·.::.: ;: i•.: 
,. 

. ··:···· 

' ~· I . •· 

...... 1. ·····. , .. 
PAGE :J.. OF~· 
!, .,.' ·" . 

::.:;·.,,.: .. ·.·· 

'.:,,.'-;.: ·: .. 



.. 
\i~·. 

. ~: 

_,.: 

Note: Analyte; method, and/or eqtiipment may be deleted from form if not b~irig Perfonned. 

Tetra Tech NUS;lnc, 

AEtD ANALYTICAL LOG SHEET 
GEOCHEMICAL f>ARAMETERS 

.NSWC·CRANE 
J-. sample llJ No.: 

Page.1 of2 . 

Sarnple Location; . /6/tlhl T/3 · 
Duplicate: 

·Blank: 
~--~ 

D 
0 

·Date: Saliriity ORP {Eh)_ 
~ TI~: /zoo. (%) (+/-mv) 

·• f.4ethod: . P6'C.ls~A//;c.. u~ .. !~t~t:· 
· · · .. ·. ~-~!l§lll!!MfJli-~-:.~- ;_ ~- -__ :_:_~ 

OAP (Eh} (+/- mv} 

Dissolv~ Oxygen: 
Equipment etiemetric5 Test Kit Concenttati~~: ~-(!,-· __ ppm 

RangeU5e<f: Method COilceilfration ppm 

.•. AnalYsiS ,lime: J 3 Z-0 D oto1ppm· 
.. · .. · .. 

1to12pPfll K-7512. 

Alkalinity: , , 
Equipment: Chemetrics Test Kit -. . < ./o ... ·.· ·' ·ppm c-On&iritration: ·. 

-~~~ 

. Range Used:. Rarige .- Meth6d 

10 to 100 ppm K·9810 

D 50 to 500 ppm K-98.15. 

D- 100 to 1ocio ppm K-9820: ·. 
·:,"'.\, 

. Notes: 
_.\: ,··.· 

'. Carbon OiQxide:_ . ,:, '. . .. , .: ~· 

.· Equipment: Chemetrics Test Kit Concentration: / 4 d ppm 

Mettiod . Concentration ppm 

·' ·[] ·11Ho 100 ppm Ana_lysis lime: / I 0 

Et" 100.to 1000 ppin K-1920 40 
D 250 10 2soo ppm K-1925. 

Notes: 

Range: 0 - 5 mg/l 
(JGJ 

Equipment o.O ppm Other: ·Concentration: 

Exceeded 5.0 mglL range on. color chart D Analysis Time: / 3 2.. r . 
Notes: 



Note: Analyte, method, and/or equipment may be deleted from tonn if not being performed_ 

Tetra Tech NUS. Jnc. 

FIELD ANALYTICAL LOG SHEET 
. GEOCHEMICAL PARAMETERS . 

NSWC,CAANE ·Sample JDJ,lo;: /~ 6~r"/J<J/ 

Sample Location: · · /~;,4{W 7' /3 
Duplicate: 0 
Blank: D -.. 

SUmde(S21: 
. : : Equlpmerit ·. . . ORciJso; · ~.~&n: . •o:·o·.z_· .. ppm . 

Analysis Tinie: /? 0 I . Altered: .·~ · Prilgrarn/MOdute: 610nm 

·• Nitriie(NO ~-N). ::· · "·· .... ,. 2 . 

~4·-:~~ 
-~UAtlcilt''llit?~,ft: · ~·· · · .. . · ·· 
, Analysis lime: / 3 31 Flit~~~ LJ . Equipment DR-85() . 

· ProgratTI/MOdUte: ... 

. · Standard Solution: D 
Notes:. 

Results: .. 
~--

Manganese (Mn21: 
Equipment DA-850 ' ~Range: 0-20.0 .iJgA. 

41 

-~r.tlli!icihC 4-:/> ppm 

Analysil>lli:ii~: /?of· · Fllteroo: ··~ 
Program/Module: 525nm _ 

·Noles: 

·, OAJQC Checklist: 

Alldata fields have beeffcompietecf as necessa,ry: 'Er" 
' Correct measurementunifs are cited in the SAMPLING DATAblock: B"" 
Val~~ cit~ i~ the S~MPLIN. G DAT~ ~~oclc are consist~ with.the G. r~undwater Sam. pie Log Sheet: 

. Muli1phcat1on 1s correct for each Muftipt1er table: . CT · ...... · · . , .. . .. , .. -
. F:"mal ~lulated concentrati@~~ Wilh(n ih~ appropriate Range Used bloCk: · ~ . · ·• '- ' •-··.· 

Alkalinity Reta,iionship is determined appropriatly as per manufacturer (HACH) instructions: · ~· · 
· QNOc ~P~ (e.g., Std. Adcfrtions, etc_) frequency is appropriate as per fue projeCt P,ahiii~~ dociir1l~~~: · 
· ~~rlte lnterfer~treatrn~t wa~ u-~~ f~ N~ate test if ~itrite_ was det~ed: ... ··.-fl,(/~,. 
TIUe bloclc on ~age.of fonn is initialized by person. who performed thlS QNQC Checklist . ' '· '. :: ~ '. · . .,. ' 



.. 

f•t] TwaTochNUS~°" 
Project Site Name: 
Project No.: 

· [] Domestic Well Data 
{X] Monitoring Well Data 
0 Other Well T}'pe: 

_a QA Sample Type: 

. · Volatiles. SW.84& 8260B 

Volatiies SW~68015B 
• ExplOsjves SW-846 833P 
, Micelfa,leQWiExplosive~ SW-846 8336 

.. Total Metals.~WtW> imO/Merdury i470A.. 
. Ois8~ Met8Js Sl,/V846 6020/Mereuiy i 41oA · 

·. SUifate & Chloride . 

Total Orgciriic Carbon 

MS/MSD Duplicate ID No.: 

GROUt.,aDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N9060 CTO 0279 

~-.-. :-;· . . ... 
-.~. " : . 

./.. .. 

Page_l_ot~ 

SamplelONo.: \fu<,..WT\So\ 
Sample L~tion: · \(a <2 \.k.)y\ s 
sampled By; ~ · ~ .\-. · 
c.o~c. No.: 4flitl}aP~ 
T}tpe of Sample: 

[XJ Low Concentration 
0 High Concentration 

. ·. ~· ' . . .. 

(2) LGlaS$. Ambe'( 

: ·' (t)L HOPE 
··.· (1) ~l-IDPE ... · 

' ~~' . -

. ... ; 

. ··. . 
·- -· .. 



("'fl:)r~tra Tech NUS, Inc .. L,OW FLOW PURGE DATA SHEET 
' . 

PROJECT : NSWC CAAN,E 
PROJECT NUMBER: N9.060 ___ ........,._ .......... ____ _ 
PROJECT SITE NAME: Sw'C'"'C"'\-...> · \ to 

Comments 

I/ 
/I 

II 

It 

II 

I ' 

IJ 

/I 

h 
y 

/) 

If ,, 
I/ 

It 

I 1 

. " 
. ·1\ 

.. ,;. 
·.:. '· 

· .• t 
· .. 
1'.' 

. '''r.··;·:.-'·· 



[1Jl:)retra Tech NUS, Inc. ·LOW FLOWPURGEOATA.SHE:ET 

PROJECT : NSWC. CRANE 
PR()JECT NUMBER: N9060 
PROJECT SITE NAME: _Sz,._y_"f")_· --v-·\_4_.._ 

Wl;LL ID:: \ ls;i (:r \.>..J3 \ Sc'\ 
DATE: · \Q.,-:<:. -o? 
WEATHE.R: §..:,=a Q.1So 

t I ~ 

Water Quality Meter _(SiN) . ') 8 F 0 ~~ :4. B ... 
Control Box Type (S/N). : .". ~ 
Turbidity Meter~/<? : b2 l l .• ~ ~ Q ~ ' ····• .. 

SIGNATURE(~u:?:::> ~- . ·' ... 

. Pump Intake Depth _....._. 9' .... ·• .·· .... @ .... ·~ .... · ·-· ---
.. , ... · .. 

·· ... ,. 

.. .. 
·-:·: '·:•• 

. ~~-
fAGE~OF~ 



Note: Analyte, method, and/or equipment may be deleted from fonn if not being performed. 

·FIELD ANALYTICAL LOG SHEET 
. GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc ... Page 1 of2 

Sample JD No.: : \ <6(7 (,,, ;"i · \56 \ 
s~mpieLocation: · ·• \~(J\J .. i~ \$· 
Duplil::ate: ~ . :/lil:@ · 
Blank:· D ,____,, _ __, 

ORP (f:h}{+f-: mv). · 

· Diss0lved Ox}tgen: 
. Equipment Chemetrics Test Kit 

Range Used: ·Ra e . Method Concentration ppin · · 

D·· i>tot ppm .·.·K-75.10 

· · 1 to12ppm :K-7512 

Notes: 

Alkalinity: 
Equipment 'ciiemetrics Test Kit 

10to1PoWm ·K~9810 
:50to500ppm K-9815 ~so . . 
JOO to 1000ppm K-982o 

.··Notes: ·.. . . 

;, Carbon Dioxide: 
· ·· Equipm0nt~tricsTest Ki~-

Range Used: A~ ' Method Cot'lcentration ppm 

· .. ~~-.: 
·(g' ·10to100 ~-1910 <\o < \0. 

... D 100 to 1000 ppni K-1920 

·D 250. to 2500 · ·m K-1925 

Notes: 

. Ferrous Iron (Fe21: 
DR:S _ _ Range: 0 - 3.00 mg/L Equii>ment · 8 

ProgiamlModute: 500r)ffi 33 

Notes:· 

Hydrogen Su~de (~): Range: o -5 mg1L 

Equipment ~) oiher: _· _· ____ _ 

~ 5.0 mg/l range on color chart D 
Notes: 

~4')0ppm 
.. ·. <:: .. 

Analysisi1~:t~l~o/ 1553 
. I 

Filtered:~ 

. Concerlt~~tion: ~ Y&/ <\<> ~ppm .. 
I 

AnaJysis Time:,l$sa/1;s37 . 
. '· .· /.., 

.· :o.cfo ~oo . 
· .. v .. ·· 

Concentration: · .. ~ O , ·ppm 

. AnaJysis Time: \ too 7_ l 1 ~ '~ 

. . O.o'Ojo. OQ 
Concerltration:., ·• : . . .. ppm 

. Analysis T1me: \ (, \ o/ .f ~ C\0 

Filtered:. !B'· · 

"\ 
i 



Note: Analyte. method, and/or equipment may be ~leted'ffum fonn if not being performed. 

TebaT~Nus;~ 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETER$ 

-·:. Page'!,· of 2 . 

Sample ID No.: 
Sample Location: 

Duplicate: · ~ 
·.Blank: D 

. Dfl-8._,-

93 

Range: o - 0.10 m9fL -r 
. ' 

.. -~trati~ O •0
'/ O • Opi 

... A~lysis T1111e: \.{, ~y ic. ~ <\ Flit~;~: 'g 

. .. Nitrite (N02-".N):c · . ' . 

. §~~!= .. ·~ 
. ~109ra~le: · 

. Standard Sotution: · .o· · 
Notes: 

· Mangan~e (Mn2
}: ·. 

E~~t:;·~ 
~ ;~~~ 525~~ •• 

Notes: f 

QA/QC Checklist: 

oR-s -'~:o-o:35omg(L 

62 

·Results: __ _ 

OR-8 

41.-··· 
·f} 

Range: O - 20.0 mgll 

.:.,_. 

:\_,,:._,.,_::, __ .. _ .... ·.' .. ·."- ... :: 

~tion:-0 •O Q "'J 

~~!s liine: \ ~'"\\· ·1/ JS<O ~ 
. " I : ;~ ~- : '~:· . ., . . 

Rea~nt Blank Correction': LI ' 

- ; ___ .. ·,;'._:·:.: .. 

~lt~red:'. er .. ,.. . 
- :~<'. -:-· ., .. 

:;· 

. \ .. ··.:·z,-;·. . .. · . 
. ...... _, ... _,,._._, ... '!. 

'. 
··~ 
LJ All data fields ha~e been completed as.necessary:•. 

~ 
=~~~z:r;:r~~~=~:~~~!;-'~:;e~~~=~;oonmvater5amp~ Lbg ·s~~e~ .· ... _ .. : .. ~~~>· 
Moitti>r~~n -~·~;~tfor ~ach Multiptiec tab~:' if' -·. · ~ j; 
Finat calulated concentration is within the appropriate Range Used block: l::::r '.. 
Alkitunity Retauonsh;p is cleteimin~ appropriat1y as per nj~utadoter (HACH) instructions: ~ · 
ONOC sample. <~-9~. Sta~ Addnlo~$. etc~) freCjuenC.y is a,;~rrat~ as per ttiepr9ject planning dotuments:. 

~·- · · '. ~~~-f-~~eif~~??tttreatme~t was used for ~itrate test if~~t; ~detected: • ·•. . [3-. N' ~-
, · · · Titkt::b~ qrr eaetrpage of fQnn is initiafized by person WhqJ1ettormed .this QA/QC Checklist 

.·.·:· 

-~ '' .. : 



( IL) TetraTochMJS,lnc. GROUNDWATER SAMPLE~ LOG SHEET 

Page . l .of_!_ -

Project Site Name: NSWC CRANE; SWMU16 ·$ample ID No.: 
Project No.: N9060 CTO 0279 Sample Location: 

Sampled By: 
C.O.C. No.: 
Type ofS_ample: 

4824. U Domestic Well Data 
[XJ .Monitoring Well Data 
U OtherWell Type: ~ 
0 QA Sample Type: 

[X) Low Concentration 
n· High Concentration 

· · Monitor Reading (ppm): -: 

··Well Casing Oiam~ter &"Material · .· .. -~-........ ------..~-__.~ __ __..,.._ ___________ -•'•+•'·-···.._· .. _· .. _,.._., .. __ .,._ 
. Type: z.. tt ~ PV C. ~ Low Flow Purge Data Sheets 

lfotaJ Well Depth (TD): 'S!'=Z , 

. W9fatlles SW-846 82608 

. Volatiles SW-846 80158 

· ExplOsives SW-846 8330 

• rv'licellaneous Explosives SW-846 8330 

. , total Metals SW846 0020/Mercury 7 470A 

. Pms- Metals SW846 6020/Me*'ry 7470A ·. · 

. Nitrate+ NitritE!' (asN) EPA 353.2 & 

· Sulfate & Chloride 

. Methane, Ethane &Ethene 

· Total Organic carbon 

Filtered Sainple Collected Yest No[] 

4°C 
·· 4°C 

40C1H003. 

4°CIHNO:J: ' ',: · .. ·· ... (t).L HOPE . 
· _ (1) LHOPE 

(1) LHOPE 
(2) 40ml Vails . 

· (2) 40ml Vails 

l ~tJ' ~ J/3 :: o,z· 1 "K/ o.f: /L J£Z-33-"'/Z- ~ •T )f ""o / 

W.LLI.. · P.cy A;Cr£-< / p--,/<'/.N'le 

MS/MSO Duplicate: ID No.: 

) 



[IL] TebaTechNUS.I~ GROUNDWATER SAMPLE LOG.SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X} Monitoring Well Data 
. D Other Well Type: . 
D QA Sample Type: 

. Method: 

NSWC CRANE, SWMU16 
N9060 CTO 0279 

Pagelof'O-

Sample io No.: . \;<oG-u...::>\ \r o \ 
Sample Location: · \le<±uy) \'7 
Sampled By:; ~.: .. ~.·~_.a-"'¢.. ~. c.o:t. No.: :zilSZ: i 
Type of Sample: 

[X] Low Concentration 
D High Coneer:itration 

.......... ~ L~w Flow P~rge. oa,ta Sheets 

.\ 

~ • Totat Me~s sws46 6020/f.1er'cury 7470A · 

. DiSs'. Me~s:SW846 6020/Me~rY 7470A · 

· -- N"itrate + Nitrite (asN) EPA35:32 & 

st.iffate & Chlodde · 

Me~, Ethane &Ethene 

Toial organic~ · 

· Fittered Sample Collected Yesa ~ 
. a'6.oct. . 

. \S.~/ - . 

4°C/HNO:i · 

4°CIHN03 

. ·4°~o. 
· 4°G 

\o ./s(:)G.3.)::: :\.IS¥-:: l, .l,~ L 

~~iCatik--:;_ 

MS/MSD ---

(1)LHDPE . -

(1) LHQPE 
(J) LHOPE i ·' ·· .. 
(t) LHDPE: 

. "(2)4offil Valls,: 

. ~. -

; 
- t. 

\ 
\ 



( f.l::t•tra Tech NVS, Inc. LOW FLO.W PURGE DATA SHEET . . . . . . . 

PROJECT : . NSWC CRANE WELL ID;: ---:\ .... !o~<.,..=-~ ........... """\_\ .... i...._o .... _,\ __ _ 
PROJECT NUMBER: N9060. -------PROJECT SITE NAllJIE: i<W~ u 

DATE: \ d..-S - o~ 
WEATHER: ... _)\d......a...,·:..,., ""'---....._...4_5C_0 _. -~ ...... - ·---

Comments 

.. .i ·· .. ' . ·: .·· : ·.-; . 

Pump lnta~e Depth·.,....· .. ·.,....;,;.-;,_· .... 'rZ .... ( .......... · .... ---... ...... """'<-· 

:.· ·\;.=~ •.::: ' .. . PAGEkOF ;?_ 

· ........ _....-

. ' . 



( It] TobaT~NUS, I~ 

Project Site Name: 
Project No.: 

fi. Domestic We11 Data 
(X] Monitoring Well Data 
[] Other Well TyPe: 
[] QA Sample T~: 

Monitor Reading (pPin): \ -\. 

Well Casing Diameter & Nolaterial 

Type: 2."" 

Start Purge (hrs): 

End Purge (hrs): 

Total Purge llrrie (min): 

. Total Vol. Purged (ga 

Volatiles SW"-846 8?608 't 
Volatiles SW~84!) 8Q15B ; 

· Explo8ives SW-846l~o ': 

Total Metals $w'!t41? 6020/Mercury 7470A 

· Diss. r¥futais swrtui 6o2o!Merbu . 747oA. ' ' '" "' .,. ' " ' ry ' 
·. Nitrate .f;'.Nitfiie (asN)EPA'.353.2 &: 
Sulfat&,;~ Chlqdde . : ' 

; ' 

Filtered Sample Collected V:esO No(] 

GROUNDWATER·SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N9060 CTO 0279 

:Page~of 2. 

Sample ID No.: · /d c:;Jv7 /BO/ 
Sample Loeation:. · /<i!Mwr/B 
Sampled By: ~ 1oJ4;Jf. 
C.O.C. No.:· ·~9 -- F--S-
Type of Sampie: 

[XJ Low Concentratiotj 
[] High Conc~ntration .· 

' s~ Low Flow pµrge' Data ~hEiets 

·.··· ... · 

~~~~~~~~~~:Si~hature(s): 
MSJMSD OupiieatelD No.: - · · · ·_.._.- /-:7. ;.c7 

/0~?fo~-

\ 

.-=~-·.~:~~ 



l. 
. l 

· (1 Lf erra Tech lll?S, Inc. • ·, · ··• ·· · • '" L:O"!ll?Lt>W PURGE DATASHEEf' . 
PROJECT : · Nswcre.eAN~'.· ·· . "' .. '. T · ·· . wEi;.~ 10.: _ ..... 14"""' ,.;:::4"'"'\:S.,,..t.....,r_....../_..,s._· ------
PROJECT NUMBER: N9Q~Q''. · '··· ' .. DATE-: j .~ 44 · c 4 
PROJECT SITE NAME: ·•··St£MV'·· /t$ 'WEATHER: __ ,...M_.. ...... s .... t'-'/+7 __..S:""'·v ..... ·;,_.,,,..:z_. · ..... z.<:;_· _·_·" ..... =>_ . r . .. , 

Comments 

::'"~· 

\J . . ·. . ·~ 

~i . _::. 
•· . . •... ~ ·-:~ : 

: :':'. 

, -~ 
, .. ,' 

Wafer,[auality:Meter (~{N)i . · 
C@ntt~J Box Type (S/Nf '; ·'· ........,.......,~ ....... ;.,--..,.,..,,.,.,,,,,,~ ................ ~. 

TurqfdttY Met~r (S/N) ·· 
;·.-.·.".:.'' .--· 

.. :~-~-t;~~- ·.·i . 

; s1:~N~TURE(S): "-·' _;;...E.:e::Z~~~:t=::..:_~1 • ··• 

-·.:.".'· 

PAGE ZoF Z . ;,''' 

... -:. . , ~," . -... . :, 
:: . ; . ·: 

~:··. 

. .. ,~:._'., .::._: · .. :·. , ... 

----···· 



Note: Analyte, met!lod, and/or equipment may be deleted from form if not being performed. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc.·. 

Project Site Name: NSWC CRANE 

.... S~ldAnalyst: //( 
. Field Form Check~as p~r aAloc _Chec~list {l~itiats): 

Page 1 of2 
· . . .crP \to . I 
Sample ID No.: "O{GW 7'/ 8 d · 

r------. 

Duplicate: CJ 
81~nk:. . LJ 

_:;.. -:: ~ --~-- -~:~:=-- ·:-~:.:~: .. : -:.- __ :_.:-:- -.:.;;..--=--=_.. --:::~~=~:-::_; ;:.~ --~----=~~ . 
. Date: . /-Z S--04J Color pH S.C. Temp. . -, . Tuibidity DO Salinity ·· ORP (Eh} 

Tii:ne: . CJ 8 S" ..3 (Visual) . · (S.U.) (mS/cm) (°C) (NTU) (mg/I) (%) (-tfo. mv) 

Method:_ 8_/Ade/e.A. 4 tf/-~<--'/ 7-Z.l O.bS'O 19./~ 7 t ooo -~. o 7 _,,... - ~J, 
·. ~~~~iSi!•~---WiPLt~le=:··M:~~\~~~::',.;_;;::~-::'.~:-=:-:·f:'::~z.~:::._~-0~~~~---::.:

0

:;~;::~ ::.:::::~;;~_:;i'..~i 

ORP·(Eh) (+/"" inv)' · :'-(' ·· · Ere<;irode Make & Model: . Y $'~ · · ·• 

· · Re_fere~ Electrode (circle-one(Silver·Silver Chlorid~Calomel / lj~rogen 
Dissolved Oxygen: .. 

·_. Equipment Chemetric:S T~t Kit· 

·Range 'Used! · Range ··,,Method Concentration.ppm .. 

-~ ·Oto-lppm- Kc7510 

·E::f'· 

• Alkalinity: 
· Equipment: Chemetrics Test Kit 

· Meth-ad ' ~ncenti:atio~ ppri, . 

_10 to 100 ppm K-9810 
-,:,~ 50 tci.500ppm K-9815 -

100 to 1ooo·ppm K-9$20 

: Notes: 

. Equipment Chemetrics Test Kii., <>·: · 

Ramie VsEid: Range Method · Concentration ppm 

10to 100pprri ·K-1910 /' :!!! 

I VI 100 to 1000 pP'fn K-1920 

D · 250 to 2Soo ppm . K-1925 

Notes: 

Ferrous ~on (F~ 
Equipment~ DR-850 .. . DR-8 

_ - Program/Modi.lie: 500nm 

Range: 0 - 3.00 mg/L 

33 

. Notes: 

Hydrogen Sulfide (H2 S): Range: 0 - 5 mg/L 

Equipment: HS-C Other: 

·Notes: 

Exceeded 5.0 mg/L range on color chart: . 
( 

;,w// d'y - c!ou// N":/ 

Concentration: ¢- '.·ppm 

Analysis Time: 0 7 :?'?- .. 

concentration'. "£Cl 0 . ppm 

AnalySjs Tim~: . -· / {) ti/ 

Fil~ered: D ·, 

Concentration: -----pp in 

AnalySis Time: 

Concentratiqn: a,~ Z- ppm 

AnalY.Sis :'rime: /cf /fJ 
Filtered:-~ 

Concentration: _____ ppm 

AnalySis Time: -----



:·r 

: ' - : '~·'ft: .. 

Note: Analyte~ method, arid/or equipment may be deleted from form ifnot being performed. 

t=IELD ANALYTICAL LOG.SHEET 

GEOCHEMICAL PARAMETERS 
Tetia Tech Ni.JS, inc. Page 1-of2 .·· 

Equipment . oR...asQ 

Program/Module: 6.10r: 

. :: :: .. _,. :· -~ ,. .. 

.. N9~~--- ...... 

: Nitnte (No:;~-:·) 
/~ Equipment .·,.~ ·. 

· Prograin/Module: 

· Standard Soluticm: D · · 
Note$: · 

·. Mailganese (Mn2]:' 

Equipment:. . DR-850. 

NSWC¢RANE 

DR-8 

93 

Rang~ o -o:fo mg!L 

-J-

DR"8 . Hang~: 0 - 0.35Q mg/L 

62 

Results:: 
~---

DR-8 Range: O - 20.0 mQ/L 

· PrograJTl/ModuJe: 525n'!!_ 41 · 

Not~:.· 

··.· :: QA/'Q(i' '.(ifiecklist: 

·. Ali dat~'.fieJdShave ooen.COmpl~ted as nece5$Clry: 
. - ·, ~ 

: cOrrect measuremer;t units are cited in the SAMPLING DAT A block: 

-·:,_ 

Sample Ldqation: 
Duplicate: · · D 
Blank: ._. 0 

. Coneeritralion: .·. o~rJ~ .. ppm . 

Analysis li~e: _· / d J {" 

Reagent Blank Correc,tiop_:,.D .- . 

.. -··· 
Concentr<1tiori: , 

Analysis.Jjme: · 

' Val~e~ cit~ i~ the SAMPLl~G-DAT~ b~ock are c. onsist~ith reGroun~terSfi[11:1~·t,o~Sheet: 
Muhtpllcation is correctfor eac~.Multipl1er tat>I~: EJ . · ; ·· .· .· .. ; · 
Fina.I calulated concentratic>il is within the appropriate Ranpe Usedblock: .~ .. 

.. · .. : ... ,.~--

. - .;;,_·· 

.. \" 

· AIKalinitY_ Refati_onship is' determined appropriatly a· orJHACH) instriictjops: .. ··~··· 
. ···~··•::. · QA/QC $ample (e.g., Std. Additions, etc.) frequency ,.,, a~. .-· ""'"' -~$ per-the w:oject planning documents: 

,-, Nitrite Interference treatment was used for Nitrate t~tif.Nib,'ite wa~ det!"lel~d: · El . . . 
. Title block on each page oMol'!ll is initialized by person who performed this QA/QC Checklist 

.. ~ -

·, 



APPENDIX CA.3 
. . .· .. SWMU.1.6· . . . 

GROUND WATER SAMPLE LOG SHEETS 
ROUND3 

1.: . 



[IL} TebaTochNUS.loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

ll Domestic Well Data 
[X] Monitoring Well Data 
ll Other Well type: 
ll QA Sample Type: 

Monitor Reading (ppm): 

. NSWC CRANE; SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Pagel_ot ~ 

16GW Q\03 

\.,..) t::. \ '\ <:> \ '( 3 
(2'> JI.A~· 

do87 

[XI Low Concentration 
ll High Concentration . 

Well Casing Oiatrieter & Materiil' 
"'\)•· ov<.: 

Type: <::?'.~ \". :·.. . .. .• see L~w Flow Pur~ Data Stieets 

.. ' Volatiles~W·846}8015Bj 
Explosiv~s sw-846 13330 

. NitroafQft!<itics and Nitramines 4<>C 

T,9tal Me~ais:SW-'346~6020/Mercury 7 470A 4°CIHN03 

Riterecl Sample Coll~cted YesO ~: · . 16GW __ ~~-·F 

Pump intake @ .· ~ 3:>' · 

MS/MSD 
~ 

Duplicate ID No.: 

container R~t,1irements 
(3) 40ml Vials 

(3) 40m1Vials 

(2) L Glass Amber 

(1) L HOPE 

(1) l HOPE 

2:>3.10 
~•O\ 

Yes@ 

Ye 

ci_\.6C\(7.\b3)~~.5</ ~ 
-::..\~~\ ~ 



·.· .. · ... 

["fl:]retra Teoh NUS, lno. LOW FLOW PU~qE DATA SHEl:T 

PROJECT SITE NAME: NSWC CRANE . · WELL ID.: . ~ 'E. ~ \ ~ • q , - 1$ ?:, 
PROJECT NUMBER: . 4 1..11..)' .. DATE: --=-..-,)S-... """a __ <_o ____ O_'-\........,..._.~. ---

Time Water Level Flow rate ORP 

PAGe..a.oF _a 



;." •.· ~ 

[IL) TewT~NUS,loc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: ·· 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Monitor Reading.(pPin): , -:-

Well Casing:rnam~~er & ~teriat 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No,: 
Sample Location: 
Sampled By: 
t.o.c. No.: . 
Type of Sample: 

Page _.2_ ~f ,_a_ 

16GW 00..()'-\ 

[XJ .Low Concentration· 
0 . High Concentration ·. 

Type: d..''· See Low Flow Purge Data Sh~tS 

Alta1ts1~. 
Volatikls S,W~6 ~608 ''. 
vo1ati1es .sw-1846 001 ~s 
Ext>losives SW-846 s33o 
NitrOOioi:ria'tics ancJ Nitrafl)ines 

otcii Metals SW-846 6020/Mercurv 7470A 

4°C 
• 4°CiHN03 

Diss. Metals SW~6 6020/t.1ercury 7470A . 

Altered Sample Collected YesU N~ 16GW _____ ·F 

Pump intake@ · \~ - . 

{iim-~~~~~~~~~~~itt;.~iiI¥!lf1gfii~{f~;w..;:~~trr:2HiI:1\~~1'~1~~ 

MS/MSD Duplicate ID No.: ----· ...___,/ 

' ,_._ .. 

(3> 4oin1 Viaf~ 

(2) t Glass Amber 

O)LHOPE 

(1) i.: HOPE 

.'.· ... 

d~·''I 
n,.9s . -· 
I I· 7<J( (t,3)-:· \ · °\ d. ~~··~ 

:: /.'\ \_ 

· .. ,. 



["fl:] Tetra Tech NUS, Inc. LOW FLOW PU;~.~,E bA IA SHEET 
'• . 

. PRQ.JECT SITE NAME: NSWC CRANE . - WELL ID.: ~~..:..-'.)i...:'E--.;S. __ ._\.:...~...:-....;0=-.,;~=-~~3---
PROJECT NUMBER: I L.f 't $ .·. . · • DATE: 5$' - ~S • t> j 

"' _ ___,\.:.,..~ ..... ·-:...· .·-.,..,;;.···-· __ ;.......; ____ _ 
PAGE~OF_a 

,·.··'-:•!<,-, ...... ·. '.::·,, ... 

. .._..,; ... 
..... · .. · 



( IL) Teha TochNU<CI~ GROUNDWATER SAMPLE LOG SHEET 

Page_}_ of . ·cl; 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16GW o 2> 03 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

N7 448 CTO 0343 Sainple Location: ~W4.:;. \'\o3.. 
Sampled By: <'i'D<L. ....ca\-
c.o.c. No.: qo 80 . 
Type of Sarriple: 

[X] Low Concentration 
U High Concentration 

Well Casing Diameter & Material .·. 
.--~~~-t-~~--_,_~_._~_,__,___. ___ _,_~_;..___,_~__,;.;;;"-f-'----.---~-1--,--,--,-~-1 

d. '\.': V,<.... See Low Flow:J~urgeData SheetS ·· ';, 

·~at}tsis·· 

Volatiles $W--846~82aos 

·. Explosiv~s SIJV-,846 833Q · 
Nitro<lromati6s and Nitramines • 

· Total Pvfetals SW-846: 6020/Mercurj 7470A 

Dis$. Metals SW~846 6o2o!Mereury U~OA 

Filtered Sample Collected Yes[] N~ 

Pump intake@ .. & Y / · 

MS/MSO ____.,. Duplicate ID No.: 

·.·-:,·" 

·'. :~ 
. ~ 

4°C . 

4°CIHN03 

16GW_· ____ -F 

· ·· (3) ,foml.\lia!sY ,;,i · .. 
, (3) 4om1 \tiats ·= • '.·· .. 

(2fL_Gla5s Amber .· 

·(1)LHDPE 

(1).LHOPE 

·;"·\ 

tj :· ,.., sci( 
\o. SC) ,__ 



·.· ·'· ,· 

t"lt:::Jretra Tech NVS, Inc.. · ~OW FLOW PIJRGE D)\l;JI. SHeET 

PROJECT SITE NAME: . NSWC CRANE . 
PROJECT NUMBER: ....__....,,r-j-4--~-----------

WELL ID.: W'IE° s. \ '-\ ~ ~ 3 - "8-3 
DATE! °ii - ~ Y ~o~ 

Time 

· (.Pump Jntake .. 

..::; ... · .... 

. . . . •: 
:-;; 

PAGE_aOF_d. 



f 1 l] TebaT~NUS.~ 
Project Site Name: 
Projeet No.: 

0 Domestic Well Data 
[X) Monitoring Well Data 
0 Other Weil Type: -
0 QA Sample TyP.e: 

Monitor Reading (ppln): ~ 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Pagej_ of :1--

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

008$' 

[X) Low Concentration_ 
0 High Concentration . 

/-

Well C~ing Dkunet~r &: Matena:1 .-
1-----1----""'---~-~---'----"-''----...:;._.~------'"'-----~ 

-Type: Z ~· ~ ;; PY~ , : ~ Low Flow Purge Data Sheets 

Total Weli D~ptti (TO): 42./6 -
StaticWaterLevel (WL):ZJ,44 _ .. ;• ·. 

...... 

__ Start Pu.:~-(hr~)~ > "'O/':$ : 
-- : !=ndPurge (hrs}:\ _ /1/8 , . .. -~-- .. 

-. Total Purge lim~ (min)?K~5." 
·----• ( -. TotaivOI. P~rged (~~ -Y.3.: 

-- VolahlessW-846 826oa 
- Volables SW-846 ao1sa. 
Explos~es SW-846 8330 

Nitr~rotnatics aJld Nit~i~es 
total' M~tals SW~46 6020/Mercury 7470A 

Diss~ Metals SW:846 6o20IM!=!rcury 7 470A 

Filtered Sample Collected Y esO Nol 

Pump intake @ _ _.J,__8 _____ _ 

(3) 4omi Vi~s -~ I 

_ (3) 4orrl1 Vials· 

4
6
c ··-- (2)i GlassAm~r 

4°C/HN03 - (1)LHDPE 

· 4°CtHNO:J • (t)LHDPE 

16GW ___ ~_-F 

/ J. 7Z 'x o./6 J ~ 7. 2 /"/ .,"" / Z, Z L 

MSJMSD 
_,,,,..;--'--

Duplicate ID No.: 

~. ;· 



[T-b)retra Tech NU$, Inc, i..OW FLOW P~GE DATA SHEET. 

PROJECT SITE NAME: NSWC CRANE . ·WELL ·10.: / ~ , ,Y.I WO~ 
~~-.,...--~~~~~~~~~~ 

PROJECT NUMBER: 74!4 B DATE: tf1/.t:f;/o 4 

Water QualltY Meter (SN)· 
Control Box type- ('SN) · 
TurbiditfMeter (SN) · . 

·::··'.···:;.; ... ' 

----~ ....... ~---------,....... 
SIGNATURE(S): __ ._· ·--~~-.. '''"'""'::~:;;";~,,.':',.di_ 

~'. ... 

. _,,·.· .' . •·' 

'·•' ·:. 

PAGES2_0F .J2_ 



.. ····\ 

[ 1 l) Teka Teoh NUS, I~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[XJ Monitoring Well Data 

. 0 Other Well Type: 
0 . QA Sample Typ~: 

. Well Casing Diameter & Mate.rial 
. Type: ~~\ 

Volatiles ~W~846'J3~60B ·• . 

Ei<plosiv~ SW-846 8330 
. . '!"' ... ~ ~ • -~· t . . ; ' 
Njtr.Oatpffiaties anH Nitr~l}lines , 

Filtered Sample ~lected YesO N'N 

PJi:np intake @ . "-3 <js 1 · 

·MSIMSD 

.. ~ 

Duplicate ID No.: -

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

4"C/Hct 
.4"CIHCI 

16GW ___ ~_-F 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_l_ot_a 

16GWOS03 
W 'ES \"-'\- S-~3 

Go~&:h. 
0097 

[XJ Low Concentration 
0 High Concentration 

,(1) L HOPE 

'{1) L HOPE 

.... 
~ . ! . 

5~;60 ss. ~·~ ' ; 
\ I · lo '6 (.1l3) - ::2· 9 'b a£. 

:::: \o .-:-i \_.. ·.·· 



['JI::) Tetra Tech NUS, Inc. 

PROJECT SITE NAME: . N$WC ·CRANE . . . ------~_,_.._ ...... ___________ ..,._ __ 
PROJECT NUMBER: _______ 7--.Y~·~.)~:3~---------...__._~ 

·WELL ID.: _W~;;;..~.,,;;-.... ~--·-\ .... """\_.._··...,S--~~=-3.=----
DATE: <§'. - c?.5 - o ;f. 

Time Water Level 
Comments 

·. '\.~' 

PAGE_aOF~ 

• .... ~ . . . . 



( I L]TebaTochNUS.loc 

Project Site Name: 
Project No.:. 

D Do.mestic We.II Data 
[X] Monitoring WeU_Oata 
D Other Well Type: . 
0 QA Sampl~ Type: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No": 
Sample Location: 
Sampled By: 
c.o.C.No.: 
Type of Sample: 

Page_L_of d_ 

16GW"""t"c\ 63 
'\ <a "("<""\ \.J..J :t 0 \ 

[X] Low Conc;entration 
[] High Concentration 

~ . . $v(: ;, . ·: ";.: .<·~ 

i. 
.. ;... .. <'·. 

ell Casing Dl~eter &;Mate~· · 
. ·. .··.- .. , . . l--'"'------J----1---_._ ____ -'-...... --~ .. ~-'--;...._--'--.j.;--'-...... ~~i-'0-------.... 

·. Type: .·. ~- ' ' See i..Qw Flow Purge Pata stte.e~ . 
TQtal Well De~th (To): 

Volatiles sw~846;a2$)Ei'· 
. :J-

Explosive~ SW-846 8330 
N"rtroarorfiatiCs an\:! Nitrafujnes · ': · :: · 

TOtal ·Metals SW -8'4i:f6o20/Mertury 7 470A 

Filtered Sample Collected Y esU Noll . 

Pump intake@ _,ct=· =3=-'-·---

4°C/HNO~ 

. r 

1oow_· --'--~-·· -i= 

.· .. (3) 40!til Vtii!s 

.c2> L Glass Am~r 

a<... l,~ 
)¢.So. 

(1fl HOPE 
(1:)LHDPE 

13. u;·"(_. \<..~:::_a .. '~ ~~ 

~ '·"" \_ 

Rr=~i~~t~JK~~ff"~~i:"ilt~~~~~~~~Ll'.ir~~r~~1f%t~f~~.S~ Sign 

· MS/MSD Oupli~te ID No.: .···• .... ··~· .. ··. 

' ,....... . -



["fl:] Tetra Teoh NUS, Inc. LOW FLOW PURGE.PA!~:SHEE'r 
PROJECT SITE NAME: _N_S_W_,C_C_R_A_N_..E,.,...-.. _ ...... _,.....,.. __ ...,.._....__ 
PROJECT NUMBER: J 4 Lf -& · .· ·.• 1 :. 

. WELL IQ.: _. --.J)~4~·...:'\"'<""'\-~. ""-'=-':.-::.:0:...\.__ ___ _ 
DATE: a - as· -0 y. 

Water Level 

... ·.· .~-:--·--' ··.· .·· 



.. ~ : . 

. ·, 

[ I L) Tet<a Teill NUS. loc. GROUNDWATER SAMPLE LOG SHEET 

Projeet Site Name: 
Project No.: 

[] . Domestic Well Data 
[X] Monitoring Well Data 
[] Other Weli Type: 
[] QA Sample Type:. 

Volatiles'SW-a4&";ao1ss i 

EXplosives S.W-846 8336 
Nitroarornati1<5 arid Nitrainines · 

Total fl.'letals $W-846 0020/Meii::ury 7 470A 

NSWC CRANE,- SWMU16 
N7 448 CTO 0343 

Diss. Metals sw~846 60ZOJMercury 7 4.70A 

Filtered Sampfe Collected Yes[! Nol 

Pwnp intake @ , /6 
-'-----~ 

16GW~--~--F 

9, f2 .I< d. /~ ~~ /.5"/_,/'t1~ . ~ 8 

----Duplicate ID.No.: · MSIMSD 

Sample ID No.: 
Sample· Location: 
Sampled By: 
CD:C. No.: 
Type of Sample: 

Page_L·ot~ 
T 

16GW<JZC13 

[X] low Concentrati6n 
[] High. <;:;oncentratfoA · 

;·"" 

. . . . . . .. ;' ,;·'..;/ 
:./ _; ~·:.;.-:· , ·. _;t •. ·.~:· 

'(2) L Glas8 Amber 

(1) LH[)PE. 

. (1) LHOf>E 

I..__. 



["Jl:)retra Tech NUS, Inc. . LOW FLOW P~~9E DJl.T A SHEET 

PROJE.CT SITE NAME: NSWC CRANE . ··. ·· · · ·WELL ID.: /6 ~{,t(/ ro ~ 
PROJEC.T NUMBER: _ __.Z:,__'4._4..._...e.._· ----------- DATE: . &/'-'91/04 

Time 

1 l :roe> 

.. \ .. 

Water C}uality Meter (SN) . 
. ., 

-r~r:• .. :.1.ti .. 'tK ~r~~.;·ir~·.f 
~}- ~:; .... i: . 

:'. .~ " . . . 

·:I 

PAGE~OF~ 



..... 

[ IL) TebaTechNUS.~ 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample type: . 

EXp!Osives .SW-846 8330 

. Nitrokoril~t@ ruld Nitrainines i 

Total MefursisW-846~0/Mertury 7470A 

Diss. Mefuls,SW-846 0020/Mercury 7470~ 
,. ·.·· 

Filtered Sample Cotlected Y esU Nox 
Pump intake @· . .2:..5-1 

· 

GROUNDWATER SAMPLE LOG SHEET 

. _Page~of a_ 

NSWC CRANE, SWMU16 Sample ID No.: 16GW. \ 6 ~ o 3. 
N7 448 CTO 0343 Sample location: _\~(p-~~-UJ~-~>~· ~0~3~-

Sampled By: ··0o~~-

C.O:C. No.: . 008'6. 
Type of Sample: 

[X) Low Concentration 
0 · High Concentration 

See Lpw·Ffow Purge Data Sheets 

,.· :!ii.'?CJHa 

1.6GW_··--~~-F. ·6'fs.O/ 
ci<\.<\ 3 

(1)l HOPE 

(1).LHDPE . 

.·' ··:. 

~-\~(_.\\a~::\~ 3~ -°"<:>~ 
-= ~-<\ \;_ 

~~1fLAfm!~!~~~~§'~t~1i':'~~~~}}iil:~i~flt}.t~iti~f;tit¥1Th'Rfl¥ii¥F~jN . Sign;;lltffl~s): . 

:__6~· .MSIMSD Duplicate_ ID No.: 

,• 

" 



i"; 

('A;} Tetra T6ch NUS .• Inc. • .. LOW FLOW PUl'l~E 0,4.T A SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL ID.:. __ \"""ti;;io...,:=..._..-..:'-="""--X .... ·. -·=o_.3...._...._.....__ 
PROjECT NUMBER: ) 441 f . , ". DATE: ~&.!s'; o 'S 

Time Water Level 

Water a·uality Meter (SN). 
Control Box type.(SN). . ~~i...;:· ~ .. ~~.;.e~~ 
Turbidity Meter (SN) ··. ·· · · .. ·.• :./ . ' . · . · ;\:\.~~? : ·~: .·· 

·SIGNAT~RE(S):g~·4 .. cd::~.~···:".';'-~'.;~~·,;,.\., 

ORP 

'·\:;>tPuinp 'ifitake'.. · .. ·· _ ...... ¢ .... -.. '...,S .... '...,·· .'-----~-------

Jf l~t~;~~~~ PAGE~OF~ 



[ I L] Tetra Ted> NUS, loc 

Project Site Name: 
Project No.: 

D Domestic Well Data 
(X] ·Monitoring Well Data· 
D OQierWell Type: 
D QA Sample Type: 

Monitor Reading (ppm): ;.. ; ~ 

EXp10sives sw-8468330 > . 
Nmoa{o~~~·a&:i Ni~ines: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
. N7448 CTO 0343 

· P.r~ative .: .. 

Page_!_ of _I 

T 
Sample ID No.: 16GW o<J o 3 
Sample Location: •. 1<o NW r" 4 

Sampled By: -r,"/(...JA H~ 
C.O.C. No.: .• O o 7 Z. . 
Type of Sample: , 

(X] Low Concentration 
0 .High Concentration 

(2)'L ~lass Amber . 
t otalMetaJ$ SW~846. 0020/Mercury 7 470ft.. ·. -4~C/HNOa (1) L HOPE 

Diss. ~talssw'L846 60'20/Meil::u 7470A . ; 4°C/HN0a (t)L'HDPE. 
-~-

·: . . · 

: .. ·' 

, Filtered Sample Collected Yes{) Neill 16GW.,._·-~~--F 

PumP intake.@_.-----+~--

. MS/MSD Duplicate .ID No;: --
-t; 



('fl::)retra Tech NUS, Inc. ·LOW FLOW PURGE DATA SHEET·. 

PROJECT SITE NAME: _N_s_w_c_c_R_A_N_E_· ________ .......... ...__ __ 

PROJECT NUMBER: _...,.7_..4...,4........,8....,. -------------
· WELL II).: /~ M ltJL.TO ¢ 
DATE: ___ e ... -7.,....·~--S--/...,.cd-4--.. -----

' . 

. ··.· .··. 
·:. 

_{. .' 

·:; 
PAGE...foF_f_ 



GROUNDWATER SAMPLE LOG SHEET 

Page_l_ of ct 

Project Site Name: NSWC CRANE, SWMU16 Sample ID No.: 16GW\oSo3 
Project No.: N7 448 CTO 0343 Sample Location: \ ~ "<""". v.j :t 0 .s . . 

Sampled By: 
0 Domestic Well Data C.O.C.No.: ooe7 

T}'pe of Sample: [X] Monitoring Well Data · 
0 Othed/Vell Type: . . 
0 QA Sample Type: --------.,.--..~---

[X] . Low Concentration 
a High Concentration, 

Monitor Reading (ppm)~ ;-,.. 

Well Casing'oialneter,&tkterial ; , ., ' ,;_ 
·.Type: .Q)~' ..•• \)v;c-, ,< 1t----.-.-.. 't--... - .. -, ---1;-----.., .. -See-...... -L-·o .... w-F-l-o-w_,P_:u ..... r9_e_Da ..... __ ta_,..S._~ ..... eets"'".· .• ~.-:-: --t"'-.-.. .,.,,~--+----.-... --

. Total Well o~tf1 (TD): U.. \. 'fS 

EXjJlqSiV~s SW-846 iJ33o j , 
Nltr~li;;sarld Mtranii~es} •. •· 

·. fotal.Mefals. sw43'46. 6020!Merq..ir}r7470A 

Diss; Metals sw.'.'a466020/Mercu_ry1410A 
··-; 

Filtered Sample Collected YesU No}( 

~.· ~·. P:urnP intake @ _ __,,.~ ......... ~-"""---,--

4°CJHNO ., . 3 

16GW ___ ~~-F 

'... (3) 40mPiiais · · · 

-. ~(2) L GlaSs Amber. 

'-\'. ;~ d.', 
3~. °ti 

(1}LHDPE · 

{t)LHDPE 

.~·~s(;J'-SJ ~ '-~'-) ···~J{ 
. . 

-=- S-8~ \.... 

Y.ff!!fgi!fN.ml~~~"i~lf~l~~:i:~~~f~~~~~i~~Zili~lt~~P-£ sign 

MSIMSO Duplicate ID No.:. . . 



. ~·, . 

["'A:)retra l"ech NUS, Inc. . LOW FLOW PlJ~9E,DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
PROJECT NUMBER: ...;.;..;..;.;...;.....-..j.........,y-.j.-.· --~--------------

·.: t• •• 

.·~ :,. 

Water O\Jality Meter (SN) : 
Control 69X type (SN). _· ---''...;.~~~~~~~¥.e~ 
Turbi~IWMeter· (SN) .. 

:".~ ;- :' 

):~}~::_,;~· SIGNATURE(S).: ~~~~L;:::~~~§:t:;~ 

... <· 

'.,·1 .• ·, •;\[~l~hf,;•;;,,1-:··.·.···: ..• 

,_,,:~1~Lt1!0iW!:?i·--~.:·, · ·.: "· .. · · .. · .... 

WELL ID.: _--.:'\...;<'o~""'--..;.~__;._\ __ o_.s....,.-___ _ 
DAT,E: $ .. 8)..(g ~ 0 'j 

·. . . .< :: ~ 

. . ,.•··. : ~ :.: 

.; .... 
'·· • .. 

; .. " 

. .... ~; ... 
, ... _. .... 

·-., .. 



[ IL) T•traTochNUS,loc GROUNDWATER SAMPLE LOG SHEET 

Page_l_ot6 

Project Site Name: NSWC CRANE, SWMU:16 Sample ID No.: 
Project No.: 

0 Domestic Well D~ta 
[X] Monitoring Well Data 
0 Other Well Type: 
U QA_ Sample Type: 

Monitor Reading (ppm): 

. Well Casing Diameter & Material 

· TYPt;i: 2 ""}J/. JOI/.::. 

.. Static Water levE)I (Wl); /l-/~.: 

Coe ~ingVolume(gru(OJ.. ~-? 
start ~uige (hrsk )z ~5 ; . 

Expl~ives SW-846 8330 
Nitiuaromalies aricJ Nitrainines 

Total Metals S\V~840 6020/Mercufy 7470A. 

. Diss. Metals SW-846 6020tMel"()Ury 7470A · 

N7 448 CTO 0343 Sample Location: J~/o-tWTo~ 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

(X] Low Concentration 
0 High ConceritratJoh 

,. :., ~\-

. . 

'. :.;;.· .. • . ~ L,ow FIC:>v! P,urge Data SheetS 

(3) 40ml .Yials 

• (3} 40ml Vials ·• 

·. :· ... (2) l Glass Arri.bar 

(1) l HOPE 

(1) l,HDPE 

--,· 

Fiitered Sample Collected YesO Not 16GW ___ ~~-F 

PUo:li> intake @ -~2~~~--·-·--,.-

·MSfMSO Duplicate 10 NO~: 

~ 



f 'ii; J Tetra Tech NUS, Inc. i..OW FLOW PURG!f .DATA SHEET. 

PROJECT SITE NAME: NSWC CRANE WELL ID.: I~ MW r o i;: 
PROJECT NUMBER: 74.P8 DATE: --r;...,g/--.-., .... -fl.-..V-.,,o-..:f-. -------

Water Level 

-
Water· Owallty Meter (.SN)· 
Control 6qx type (SN) 
Turbidity Meter (SN) .· ~ oj~ .. 'id:t 

. SIGNATQRE(S):_ .... -.14-... ' ....... ;y..: .... ; ...._,........=-........ --.-.............. 

·-~~-·· 

)•1 
i 

:.: .. ·• .. ·. 

PAGE z OF-= .. 



';•., 

(it) TobaTochNUS.~. 
Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
fl QA Sample Type: 

Monitor Reading (ppm): -

GROUNDWATERSAIVIPLE LOG SHEET 

NSWC CRANE,SWMU16 
NJ 448 CTO 0343 

Page_l_ of·.· Z:. 

Sample ID No.: 
.T 

16GW -' 8 di:. 

Sample Location: ;6µ.wy oa 
Sampled By: 
C.O.C. No.: N4 
Type of Sample: 
· [X] Low Concentration 
. fl High Concentratjpri . 

-:.:. .Well Casing Diameter & Material ·. ~ · ·• 
~---+--~-+---_,..~_-------,_""---'---'-~-~-+~...,..,.,~-1--~-~--1 

Type: Z'' · · '"'' · iSee Low FIOw P~rge Data Sheets 

. To~ Well.Oeplh {TD): 

- Volatiles SW-84§·e260B 

Volatiles sw-84~;ao1i:;s 
eXptoSivEJ.5 SW-846 8330 
~itroarcimatics and Nitrarriines 

Total Metals•SW-846 6020/Mercury 7470A 

. Ojs$, ~tals SW-846 60~rcury 7470A 

Altered Sampie Collected Y esO Nog 

Pump intak(;l @ --'-~-·-~-~-

,·MS/MSD Duplicate ID No.: 

(3) 40mt Vials 
. 1c/i'1-3cou..1 

.:_/ 
~ 4°C .-. ' ~., (2)l Glas~ Amber 

4°C/HN03 (1) L HOPE 

· 4°C/HN~ (1) L HOPE . . ~o 

16GW __ ~~-F · · 9,,,,-1" -% r /,,.....;....,..- @ I /J<J 

w,,,fE< @ /z~:r 
),/.,r~ = <?v //~er- 3c>oft.,t 10//t:; 

o /tJ//7 L.£:>r ,<-4,,,,.., 50-/ :.v 
. . I 

~ Wc.L...:. ,e..rccv,,r~fo <c'.2 / 
~ kt/,f/ &d W.&// D,,.. 

·.:·_ · .. 



. . <'.'/~Q~;,~ . <1;-

(-n::J retra Tech NUS, Inc.. LOW FLOW PURGE))Jl<'i'A SHEEi'' 

PROJECT SITE NAME: NSWC.CRANE 
~~~,___,____,_..._~~,___~~,___---....., 

PROJECT NUMBER: ~-Z-4~4._...e.__~~~~,--~---~~-

Time Water Level 

(Hrs.) · (Ft. below TOC) .. 
/20$" ~,;, 81 
12 '2<.:J ~ ~7 7,19 ~. (} '2 
J ·2_ ~ "') .:f.I '7 7.Lli a .. 33 o t:: /.'! 8 
1250 ~ s; 7-3"} ·0~/Q 4 ~~:r 
I .'~o.;- * 3oc ~.'7 7.47 c:t '~/t; 4.oe. 
/.~Zo *' 350 ~3 7,sa "· ~ .,, ~.., <S' 4 4-5" 

I 13 a * /<1//6 /oa 
J.35 0 

//40 -· 
/'2.4-D 

/ 

·1 .. , 

· WELL ID.: · / 6 Jl/f/'r C') 8 
DATE: /e1/;s-/t14 

/1.5" 7 
/C.Cj3 

'"· 37 '/Od !1 · 
10. oz 

~2.9 

.z..c;. '7 
3Z, T 
3z., v 
3~·.2 

, 

. ::· 

. " 

~A,..f ,,,.,.;;tit ,-,,,,,.1 t; @ // .J Cl' 

Comments 
(Volume & Color) 

'N I ;.tzc : ... 1 
. , 

:~_... . . . ;· .. ·' 

. PAGeZ.oF ~ 



GROUNDWATERSAMPLE LOG SHEET 

Page_I_ of!_ 

Project Site Name: NSWC CRANE, SWMl.!16 Sample ID No.: 16GWTC>S<>2 

Project No.: 

U Domestic Well Data 
[XJ Monitoring Well Data 
U Other Well Type: 
U QA Sample TyPe: 

Method: 

Monitor Reading (ppm): 

Welf Casing Diameter & Material 

Type: 

TotalWell. Depth (TD): 

Static Water Level (WL): · 

One Casing Vol~rrie(gal/L):, 

Nit.,;aromatics and Nitramines 

· , . Total Metais .SW-846 6020JMercury 7470A 

Diss. M~tals SW~M6 6020/Mereliry 74,?0A 

Filtered Sample Collected YesU Nol 

Pump intake @ N 4 

. (3> 1~-trl 9 '" OF' JN~ f~ .-C. 

~ liVAIQ-c. ,;.,., /.J~//.:#C 

· MS/MSD Duplicate ID No.: 

N7 448 CTO 0343 Sample Location: 
Sampled By: 
C.O.C. No.: 0/33 
Type of Sample: 

· [XJ Low Concentration 
U High Concentration 

_ See Low Flow Pur:ge Data Sheets ;, ........ 

16GW 

4°CIHCt 

4°C 

4°C1Hf'-403 · · 

·4°C/HN63 

Nlf . -F 

I 

(3)40nil Vials 1 

l Glass Amber 

(1)LHDPE 

(1)LHOPE' 

.':;. .. : -: ... : ._: .·. 



( I L}reo.r.mNus,100 GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

. NSWC CRANE, SWMU16 
.. N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.0.C. No.: 
Type of Sample: 

Page_l_ot ~ 

16GW""t ~Od.. 

\lo~"'-'' o~ 
Gsxt..--<~'r 

[X) Low Concentration. 
0 High Concentration 

Volume, · ··. ·pH . .$.C~ ,·Temp. {C) Turbidity oo Salinity .· Other: '. 

Monitor Reading'{ppm): 

Well Gal>ing Diameter & Material 

Type: d" 9 v <,... .. See Low Flow Purge Data Sheets 

. · Volajil~s SW~G 82608 

Volaiiles sW~t!46 ao1s0 

Explosives.SW-846 8330 

NitroaJoma~ and Nitrcmiines 

Tof,al Metals.SW-846 6040/Mercury 74loA 

Diss. ~etals .S.W'"846 6020/Mercury 7 470A 

': .. :.. ··:_.·; 

.. 4°C/HCI .. 

Filtered Sample Collected Yes{) No-A. . 16GW -F 

........ \ 
Pump i11take @ -~~~d'-__ _ 

~~~.._~»..__ ~'\<>-~~ ?v~\-> 

MS!MSO Duplicate ID No.: 

. :·. ::.- ·>:J~ri.tainer Requirement$ ' 
(3) 4om1 Vials . 

(3) 40ml Vials 

. (2) l Glass Amber 

(1) LHDPE 

(1) LHDPE 

a.>.10 
'\S .'\~ 

\~~S, (_ .. /-<=>3) -i ~~O'i °Oc.&, 
- }.5 L 

· .... ·· 

: .. •' 

: \ ... · 



t 1~Tetra Tech NUS, Inc. · ·LOW FLOW PliRGE DATA SHEET . 

. PROJECT SITE NAME: ._N_sw_ ... _C_C_R ..... AN_E ...... ..._.,. ______ ..-.,_ ..... · ... _. :._··· . ____ 

PROJECT NUMBER: ____ 7_~_1~ ........ ~.......,~----.--------~-

:, ... 

. water Q.uality Meter (SN) 
Contrql~ox type (SN) 

~: 

:~=~~i~:~:~:~~"" .• ~.~~·. '.''l"~;t~;~~j 

WELL ID.: J (o '\'<'\\..)..;) \ • 0 ~ 
DATE: ~-)] -c'-1 

II 

II ,., 
.\\ 

\\ 

\\ 

" \\ 
. \ \ ,, 

\\ 

... ~· : .. 

PAGE~OF_a 

. ~ :, 



[ IL) Tetra Toch NUS. loc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Mo}litoring Well Data 
0 Other W_ell Type:· 
0 QA Sample Type: 

MQOitor Reading (ppm): -

. Well Casing ·Diameter & Material 

Nltroaromatics and Nitramines 

. Total Me~als SWJl46 6020!Mercury7470A 

NSWC CRANE, SWMU16 
. N7 448 CTO 0343 

4°C 

· Diss. Metals SW-846 6020/Men;i.uy.7470A. 4°C/HN03 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_l_ of -a_ 

16GWI )Q oa.. 
\ {p '\""\ \.1-.. .:YT \ o 
6s><t..~~\-, 

ooa'z..·· 
(X] low Concentration 
[] High Concentration · 

(3) 40mt Vials · 

(3f40ml Vicits .. 

. ;(2) L Glass Amt>er 

(1)L HOPE 

(1)LHDPE 

':·· 
1-_,..--._,..~~~~~~~~~~--+'--~~~~_,..f--~-'-_,.._,.._,..-'--_,..-,-,-'--'-_,..~_,..~_,..-t-:,.--.,..~.~,_--ct I 

Ritered Sample Collected Y esO N~ 16GW -F 

. Pump intake @ d...:S \ 

~<t...4\~~~ 'D"'\u.&_~ ~---~~ 

d.../.\S 
d. ~. d.:\ 

3 ·°-"-'' l-\ 620~ . ~'"' ~ 
-== a.o"'ls.'-

t=:========================~~-~~-------...,;,.-------t· '• §!~RliY~~f!~~~~I~~~~~;;;~~~ii~~~~~1¥~J~~~'fi~~ Signa=t__,.-,... 

MS/MSD 

/ 
Duplicate ID No.~ 

} 

: ........... 



.... ::,:. 

t 1~Tetra Tech NUS, Inc. i..OW FLOW,P~~fE DA!ASHEEi 

PROJECT SITE NAME: NSWC CRANE,;. WELL ID.: \ ~ \"""\w \ \ o 
PROJECT NUMBER: l·U."\ 1' .: DATE: ---. )(...--.--,-J---c-"'\------

··:: .. 

Water Quality Meter (SN) 
ControlJ3ox type (SN) 

. . .: 

. ·.:-

.. , '•::.>' < 

Turbidity;Meter (SNr . ··. . . . . _ . . . . , 

SIGNA{~RE{S}9_· .. ->· .·~·~cf;tSt/I,:,.:J·:,:~J~fj,~~\(f~1i1,,,,,,. 
: > -,::;; ;;:3·:·;trt'.V'}i}; 
. . . . . ~-· -.-~;.,f'<%":.Xi~t:;.:·~bY .. 

. ···,: .. ''; <: ~· .. 

.. ·II. 

II 

\l . 

'\ 

II 
II 

,, 
JI 

·d.S'. 

PAGE &oF~ 



f I L) Teba rem NUS, loc 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
(X] Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: . 

Monitor,Re~ding.(ppm): -

Well casing Diameter & Material 

Type: 2" lJl · 

Nitrooromatics and Nitramines 

Total Metals SW-846 602o!M~rcury 7470A 

Dis:s- Metals sw~846 6020/Mercury 7470A 

Altered Sample Collected Yes{) Nql 

. ') 7' 
Pump intake @ ------

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Page_J_ot 2 
Sample ID No.: 16GW7" //dZ 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X] Low ConcentratiOn 
n High Concentration 

See Low Flow Purge Data Sheets 

,• · .. -· 

,. : Container {lequirements, ; · 

(3) 40ml Vlais 
40C/HC1 (3) 40ml Vl~ls 

4°C · . (2) t, Glass Amber 
.. 4°C/HN03 (1) L HOPE 

(1)LHDPE. 

16GW __ ---,~_-F 

;¥ H~c> L•vL4. PrP l.s- <7~ ~/ d.& .$k.#. 'Zf'.d,.f.R..&£~ /4"'~/ 

MS/MSD Duplicate ID No.: -
.:y 

"-- . 



·. : ... (· .. 

l •tlTetra Tech NUS, Inc'.. LOW t=LOWPU.~GE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE .. . · · WELL ID.: . I~ MWr// 
PROJECT. NUMBER: '7£48 , . DATE: · Q/z"f/o£ 

. , .. .' ' .· ·: . ~ 
. '·} 

Water Quality Meter (.SN) 
· Control Box type (SN). 

Turbidity Meter (SN) ' 

SIGNATURE(S): -L~~~~:::::::::.__:...;;,..;_;~ 

··.• . 

.:.-

·~. : .. . . ·;r. 
;; 

; .'' 

·. 27 '. 

PAGE ZoF Z. 



. [ 1 l) T•ba Tech NUS.~. 

· Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 

. [] Other WeUType: 
0 · QASample Type: 

Monitor REiading (ppffi): 

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16 
N7 448 GTO 0343 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 

. Type of Sample: 

Page _1_ of .cl._ 

16GW\ ) cl b'd 
) .(,, t'J \.v3" \ ~ 

Go<Cx-~k 
·od9:5 

. [X] low Concentration 
[] High Concentration 

Well Casing Diameter & Matericit . · 
~:- ~~' ' .. . ~---~-~~~-.-~~.~.-~~w~F-~-~~P~u-r-~-~-~-.-S~h~~-~-.. -~-~-~~---~~. 

Total Well PEiJ>th .. (TD): 

(3) 40ffil Vials' .;,_ .•.····· 

4°C/HCI (3)ilOml Vials · 

Explosives SW-846 8330 
f.:.N~· itroarom::=.:::~'::::a:::.;tics:::..:arid:.:;::.:..:N::::itiam.:;:.:.:.:i:.:.:n.::.:es;_;_• __:.__;.,..;...;.._..:..--1,..,..._-.-::<t;...

0
.;:;C __ 4 __:._-'-__ .i;::(2:!..) ::.L.:::G:::la::::ss=-·.:..:Am=b.::.:er_. __ ....:.,.~--1~._......,:::;_-:1. . ·.;,;: 

Total Mt;!tals SW-846 6020/Mercury 74iOA 4°C/HNO;i .. (1) L HOPE 

Altered Sample Collected YeSO No)( 

:"'_<. • Pump intake @ .;_· _,g,,.,...._ ... ">. '-----

16GW ___ ~_-F · . d.15.S/ 
~\.SS 

).t)d_(_.)<o~~ '\.\'-.:\ ~fi)__ 
~ '-\. ci.3 \._ 



l -t:J Tetra Tech NUS, Inc. LOW FLOW P\JRGC ClATA S!-fl:ET 

PROJECT SITE NAME: . NSWC CRANE . WELL ID.: __ \ .... to--.'\"\_. ---~---~---\. .... ti.,... ----

PROJECT NUMBER: · . · "]') ~\$ DATE: .. <6'" - a~ ~ c '=\ 

Water Level 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

SIG NAT.U RE(S): -=.,.._-'-""""__.........__..,.~--..;:;.;;;:;o._,..,_...,.. 

.. :.< 

:--'" 

' : ··.::: 

11 

\\ 

\I 

'I.\ 

,, 
\I 

.PAGE~OF~ 



(IL} TehaTochNUS.~ GROUNDWATER SAMPLE LOG SHEET g· 

. Page_l_ ofii~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 OtherWellType: 
n QA Sample Type: 

. Monitor Reading (ppm): -

Well Casing Diameter & Material 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No,: 16GWT I 3 o Z. 
Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[X] Low Concentration 
0 High .Concentration . 

. Type: ~~ .. c See Low FIQw Purge. · Data Sheets· 

..-.--'--~-....... ""'"""=------t-----t----t---i---T..-----'--,.--=---..--.....-.---t-~---f'-----t ., .. , .... , . 
. Total Well Dei:>th (TD): z,o,.gz· . 

. Static Water Levei (WL): Ji 7 'J 
One Casing Volume(ga . ¢' 
Start Purge (hrs}:: ... <.·· _.·}" 

Nitroa(omatics arn;I Nltrarnines .·· · 

To~ Metals ·sw-~·m 6020/Mereury 7470A. 

Diss. Metals SW-~46 6020/Mercury 7470A 

Altered Sample Collected YesU Nol 

/'7~ 
Pump.intake @ -----"~----

MS/MSD Dupllcate ID No.: ---

· •·. 4°ClHCI 

4°C/HCI 

4°C/HN03 

40CJHNOa 

16GW ___ ~_-F 

·. :"' 

(3) 40ml Vials · 

(2) L Glass Amber 

(1).i_ HOPE . \ 

(1}(HDPE Yes/No 

Signature(s): 

~~/ 

j 



t .~Tetra Tech NUS, Inc. LOW FLOV\f.,.~l!~~E DAT JI. .~f:IEET 
·.f l;· :'. ·: 

PRO.JECT SITE NAME: NSWC CRANE . . . ,;~:f {. 
PROJECT NUMBER: '74?!J •· · .. ·• :<,J 

·WELL ID.: /~/v!WT /.3 
DATE: ~-8~1~.-/~7-/~~-~-------------~ 

Time Water Level 

PAGE_OF_._ 

. ; :··:.·· 



.,.: .. · 

[ I t] Toba Tooh NUS, m~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

vo1atiies sw-846 82608' 

. Volatile$ SW-846 80158 ·.· .. ' " 

~l~ives SW-846 8330 · 

Nitroaromatics and Nitramines 

Total MetalS SW-846 6020/MercUry.7470A 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

· .. _. 
:_;. 

·4°0 

4°CIHNO;i · 

· Diss. Metals SW-846 0020/Mercuri 747.0A . 

Fiitered Sample Collected Y esU No{) 

..4"0 I 
Pump intake @ A 6 

--~---

MS/MSD Duplicate ID No:: 

::.-: .. 

16GW ___ ~_-F 

P~ge_L of 2- . 

Sc:tmple ID No.: 16GWT1'5'0~ 
Sample Location: 1G::.GWTl5 
Sampled By: ~;.. b<.bo.J 
_c.o.c. No.: · -<:::> o ez:.. 
Type of Sample: 
[X] Low Concentration 
· a . Hi~h Concentration 

.-' .:· -·,.-:·~-:-s~-

. · (2) ~ Glas~ Miller 
(1) U~DPE 
(1) LHDPE ·,.;. 

' . : :. ~ . 

.. · .•... ' 

) 
i 



...... · ... ··· 

[' 1-bl Tetra Tech NUS, ln.c. ·. L()W FLOW PUl'l~E OJI. TJI. SHEET 

PROJECT SITE NAME: NSWC CRANE.~ . . . . 
PROJECT NUMBER: . /\?9@a . 4-772 t;?2-79 .. 

WELL ID.: /~Gwns-
·oA'rE: . oa)f:zu?J 

. ··~; 

. : .-;._ 

·.;., ....... 

PAGE :2.oF :2. - -. 



GROUNDWATER SAMPLE LOG SHEET f IL] TetraTochNUS.~o 
Page_I __ of d. 

Proj~ct Site Name: 
.Project No.: 

0 Domestic Well Data 
(X] Monitoring Well Data 
0 Other Well Type: 
0 OA'SampleType: 

MOnitor Rea~ng {ppm): .. -. 

NSWC CRANE; SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C.No.: _-.,:,0086 
Type of Sample: 

[X] Low Concentration 
U High Concentration 

)IOQO · 

Well Casing Oiaflleter &;Material.: .' .... · -'-'----+--=---.,;..if----...._-..,...---'--~-'--(..-.....-,---'----t...._ ......... --+----_..;,,;.-1 
Type: z, "-~ ~VG i . ~.;;,, .;, ''-~ Low Flotf{ f:>urge Da.;Sheets : . 
Total Well.D~plh(TD): ·. 3$".~ll:: 

Explosives SW-846 8330 

. Nltroaromaties and Nitramines,.L ,;'. 

Total Metals SW..:S46 6020/Merfury 7 470A 

Ois5.Me~sSW~846 6020~er~rY 7470A .· 

Fdlei'ed Sample Collected Yes(J Nolt 

/ 
Pump intake @ --=~~-~=-"-~"-fJ-'----

16GW ___ ~_-F 

1. 12 x o,f6 3 .;; 0,3,?~I ;r /,/ L 

. '!. ·. i 

~iL·\~!1e~~~~~~~~~~~~~¥:._~ -~ignature(s): .. 

MS/MSD Duplicate ID No.: 
~ 

.:"':: 

\ 

I".. 

!.-.... 

,......____, 



( I L] Tooa Treh NUS. loc GROUNDWATER SAMPLE LOG SHEET 

Page2_ot d.. 

Project Site Name: NSWC CRANE,SWMU16 Sample ID No.: 16GWj Y1{) d,, 
Project No.: 

. [] Domestic Well Data 
P<J Monitoring Well Data 
[] Other Well Type: 
0 QA Sample Type: 

Method:~,"' S>.._. 

Monitor Reading (ppm): -

Well Casing Diameter & M~terial 

'' I""\.,, , Type: ot 

·Anaiysis 

Volatiles SW-846:62608 

Volatiles SW-846 8Q1SB 

Explosives SW"846 8330 

Nitrc>ai-omatics and Nitramines 

Total Metal::; SV!f-846 6020/Mercury 7470A 

Diss, Metals SW-846 6020/Mereur)' 7470A 

Rltered Sample Collected YesO No/( 
Pump intake @ __ , ~@~\-~ __ 

N7 448 CTO 0343 Sample Location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

\ta~"'-.>,~ \I 
, Gs;w;x¢\= 
0087 

(X] Low Concentration 
ll, High Concentration 

See Low ff9w·P"'rge OataSheetS , 

4;°C/HCI 

,4°C 

4°C/HN03 

16GW ___ ~_-F 

(J) 40ml Vials ',:. 

(3) 40ml Vlclls < 

,(2) L Glass Amber 
(t)L HOPE 

(1)LHDPE 

cl..to.Od­
\ :s. <\S 

\O •, 0/ (_.'\Co~) 2 ) • (o'\ %~ 
~ · e:,_y \.. 

~£!!~i'iii~~i~:~i1.4'i'i1\~~{~i~it~i~~~4~Rt~~Yi~i~R'!E1fl~~~~ 
MS/MSD Duplicate ID No.: 

~· 

.. · ...• : .t·:,. ... ·--~! . 



.• [ll::Jretra Tech NUS, Inc. LOW !=LOW PUA~kpltASHEET 
PROJECT. SITE NAME: NSWC CRANE .. 
PROJECT NUMBER: ---,-~-~-:S-----. ,-. --..... WELLID.:. ')<.o G:rY=?\ \} PATE: _ __,_=f$~.~-~""'-"'..s"""· --~-o__...'t ____ _ 

Time 

II 

. \ 

,, ··: . .... ,., . 

Water Quality Meter (SN) 
. ,, 

....... ;,. ~.;.. . . q,:\', 

. PAQE~OF~ 



[It) Te""T~NUS,loc 
Project Site Name: 
Project No.: 

O . Domestic Wen Data 
[X] Monitoring Well Data 
0 OtherWellType: 
0 QA Sample Type: 

Nitroarom~iics and Nitramines 

Total Metals SW-846 6020/Mercury 7470A 

DiSs. Metals SW-846 6020/Mereury 7470A 

Altered Sample Collected Yiisa.N~ 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE, SWMU16 
N7 448 CTO 0343 

Sample ID No.: 
Sample location: 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

. Page_\_ of~ 

16GW\ \ ~Oci, 

) Ip~ '=Ni \ Js 
(-,-o.t<._....-\A-
0087 

[X] low Concentration 
0 High Concentration 

See Low Flo~ Purge Da~ Sheets 

4°C 

4°CIHN03 

16GW ___ ~_-F 

< · (3) 40ml Vials 

•· .. · (3)40mlViajs 

(2) L Glass Amber 

(1) LHOPE 

(1) LHDPE 

..... O~-°SO 
O\S. Cob 

·-· .. · :·-

?; . <6 '-I (-1 c.~-=- \ ·'-\'-'\ ·~ ' 
-=' s .'-\ ·\_ 

_\ 



....... -· .. ' ; .. :.: 

("ft:) Tetra Tech NUS, tnc. LOW FLOW PlJRGi:[D:A_tA SHEET 

PROJECT SITE NAME: NSWC CRANE '- . , ... :: . ·WELL 10.: . '\ "° ~-.>...> ""i '\ "8' 
PROJECT NUMBER: J ~~is.·. ·• DATE: ---;,*~---Q--,---. _o_Y _____ _.._ 

Time 

Water Quality Meter (SN) 
CcmtroL.Sox type (SN}; 
Turbh;Hty Meter (SN). 

.·. SIGNATURE(S): 1...,..LJ.~:L~~~=:;:=:z~ 
' ;· . . . 

ORP 

...... \O'-\' ·. 

PAG,E d.OF _a 



[ I L] Tetra Toch NUS, I~ 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[X] Monitoring Well Data 
0 Oth~r Well Type: 
0 QA Sample Type: 

M6nitor Reading (ppm): . -

GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16. 
N7448 CTO 0343 

Sample ID No.: 
Sampie Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_l of _cl. . 

\ <Q'(""r\w 113 
(::;rt'> R--.£ <'.\.\: 
008~ 

[X] low Goncentrati9n 
0 High Concentration 

Well casing D~eter & Mateiial . · 
1-~---~-1-~~+-~-"-......... ~~~....__,..~~...._~~~-t-------~-t-~~~--1 

Type: 

Nitroaroniaiies a00 Nimunines 
Total Metals SW-846 6029/Mer'cury7470A 

· Diss; fl(1etats SW"846 6020/MercUiy 7470A 

Filter0d Sample Collected YesU N~ 

Pump intake @ ) 6' 

MS/MSD Oupticate ID No.: 

' 'See Low: FloW~ P~rge Data Sheets ' ·,- .'. 

t6GW ___ ~_-F 

(2) L Glass Amber 

\"") .<\<o 
3·~· .. ~· 

(1)l HOPE 

) '-\ _13 (_. \ G3') ~ cl_·'-\ °()c,j)__ 

:: 15 . °'> \;_ 

v---- \l:. FD o~ °'°" o '-\ o \ 

. . ~'· 



:-·· .. 

[T-l::)retral'eCli NUS, Inc. LOW FLOW PURGE DATA SHEET 

· . PROJECT SITE NAME: NSWC C·RANE . . WELL ID .• : \ l.,'£'<:) w ~ \ °' 
PROJECT NUMBER: 4 "-\~ 'i·. DATE: --~=----=d. ..... -<;__.__ .... o""''i__,_ ___ _.__ __ _ 

Time Water Level ORP 
Comments 

: ·. ; .. 

~r.•.r.1~.:.;.f'~]f 
; .. -~·'\ . 

··\,5'··· 
.,, ... · .. -. 

·: .. : 

. ·:;~.:: .. ~:_;_ 



[IL] TebaT.WNUS.loc GROUNDWATER SAMPLE LOG SHEET 

· Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[] . Other Well Type: 
[] Q,A. Sample Type: 

Exptdsiv~s SW-846 8339 , . 
Nitro~~ ai¥i Nitra\nines · 

NSWC CRANE, SWMU16 
N7 448 CTO 0343 

tota1M~tats SW-:846 s020!MefC1.HY 7470A 

16GW ___ ..,-._-F 

Pump intake'@------'-

/5. Bf' 1 ,/ dr/b$~ 2,3/~/ 

Page_)_ of d.-.. 

Sample ID No.: 16GWTZoO/ 
Sample Location: 
Sampled By: 
C.Q.C.No.: 008.b 
Type of Sample: 

[X] Low Concentrat!on 
· [] High CoiJCentration . 

., ;.·:y 

.(2) :L'Gi~ ~g~;· 
(1) i_ HOPE.· 
(1)LHDPE 

.. · 
. '. 

- ~ ~ . " . 



. . "·:·: .......... . · .. - . : 

["R;]retra Tech NUS, Inc. LOW FLOW .P.ORGE,DATA SHEET 
. ~" .: :~· . . 

PROJECT SITE NAME: NSWC CRANE . 
PROJECT NUMBER: ---..7 .... 4"""''Si...,.....,S ..... -. -----------

Water 01Jality Meter (SN) ..• 
Control Box type (SN) 
TurbiditY:Meter (SN) 

SIGNATIJRE(S): --~_..,...-..._._.....,_-....._,,..... 
. ·~" ..... 

··WELLID.: /6MW7'"Z<J DATE: _........,B_/._,,z_?._;3..,,.0_4 ______ _ 
• 

. ,. 
/.3. 

.... '. 

".· ., ...... . "., .. · 

1; ... f 
. .t 
.. 

. ~ ... :' •fi")' 
··, ... . 



[I L]TebaTochNUS,I= 

Project Site Name: 
Project No.: 

.a Domestic Well Data 
-lXJ Monitoring W etl Data 
U Other Well Type: 
0 QA Sample Type: 

GROUNDWATER SAMPLE LOG SHEET 

Page_{of, ~ 

NSWC CRANE, SWMUl6 Sample ID No.: 16GWTZiO/ 
- N7 448 CTO 0343 Sample Location: - IE> M w T z..' 

Sampled By: 
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
0- High_ Concenfratioq 

_ · . 7 _,JO /'6. d4 J 

Method: 

Monitor Reading (ppm): _,_·, 

Well Casing riianieter & Material 

-Type:· 2.1' PYC 

vo1ati1~·sw-a4s.\8260B• 
-vo1ab1es·sw-S46:ao158 '· -·. 

ExploSives SW-846 8330 
Niiroaromati~aJ:iNJ~in~~ 
Total Metals'SW~6 6020/Mercury 7470A 

. : ·.:::~ ·. . . ':.~ .... ~ .. · .. 

·. ;·.-.· -- See. Low Flow ~urge'Data Sheets 

.• ' 
:'.·4~c · -- , · (2)l.Gtass Am~r 

(1)L J-fDP.E 

Oiss. 'Mefuts SW-846 60?0/Me~ry 7470A - (1)Ll;tDPE 

Altered Sample Collected Y esa Nof 

Pump intake@ 9Z.S-

-- MS/MSi:> Duplicate ID No.: ----

·: .. ;; . 

16GW ___ ~_-F 

other 
NA 



("ft] Tetra Tech NUS, Inc. LOW FLOW P~~g, 
' : . . :~.'. ~ l' '~ ... ... : 

PROJECT SITE NAME: Nswc CRANE·. . " .. 
PROJECT NUMBER: __ __.7_4_4 __ B_._. --~~~~--~~ 

Time Water Level 

·.Water Quality Meter (SN) 
. ·Control B9x type .(SN) · 

·' /''.. 

WELL ID.: I w f77 JI'/ 2 ·I 
DATE: --... "'"1.-o'"""J""'z..-.:z..__ ...... / ... ()--.4......-------

• 

' ..... . :;·l~~~- .. •. 

2 ., 
PAGE OF '-
·. - .. -· 

, ___ ,,, .. 



APPENDJX C.5.1 . 
SWMU 16. 

CHAIN .. OFGU$TODY RECORDS 
ROUND 1 



·.~·. 
A TECH NU!t INC, . CHAIN OF CUSTOPY MB·ER · Q::9:.f-0 · 

4 T°O ·t 0 Z '7 !J · · · ' . 
,.. •. i·. • •' • - •• 

PAae_f_o·F L 

--r,4 ~ .. 
77,,~ ·· .. ·.· ... 
/.?'f·~· .. 

. ,,/:#; ;.·:· ... ·.··.·. . . . ... ·· 
ST:A.NO.)AR. 0 TAT NJ 
RU$'H.TA)0 T" " 
n 24 hr. t1 48 hr ... n 72 hr. n 7:day 0 14 day .··. 

-... ···. 

w er 
~·~.: 
Q >- TIME SAMf)L.E 10 

....... 

-~<····- ·.a' z 2 z I. z. 
3 z Z: z / z :z. z.. 
.3 z. z· z I z 

~;4:1"'~'. :··· .· 
~· .. '.· 

. '·. 
·'· :: .... 

..·:· 

. •,:' .. 
~--+~~-+-~~~~~~;.._~--4~---~~-i-.--.-1,__._ .......... .....;..,.._,__._-l-__ -4-;.._-+-__;·~··~-1-~-+-~-+--"-+---.+-.-~......,....-.......=~·~~ .. -~~ 

' . 
... -~-

. ·/·.· .· ...... :;·".:: .... : .. 

1. REL.INOUISHED SY~ ~,,._b· 

2. REL.INOUISHED SY ./ / . ·CATE :·.'11'JME .·. ·. 2;R~iYt:01:Y.,:. · .. 
.... · .. , ... : . ··' '·· ::< .. '•.. ... . . . '.'• '·-.:.... . . ·.: 

3. REL.INQ.urSHED SY ·~~:ra;: ·· · .. TIME' "· 3~ RJ:C~lVEO B~ < ··. 
.•.• ~ . ·• .;J: .. ' ·. . • • • .: :. • ' ~ ·: " ' •• ..,1 t 

COMMENTS i,··;. 

' .. ··. .·. ,"• 

.. D.ISTRJSU.TION: . . WHITE (AC~OM?.ANIES.SAMP.L.E). ·. 
~.. ··~ :~ .· ... :: ::·~ -,~ '>··.: ·.. . ,• .~ . 

' . . .. .. 
. : . \,";j' . ..... -; -~· 

.. 

' ) ' 

. ' ~ , 
.... ·-. .'·· 

~ . : 1·' ' • ~· . • 

DAT~ ·TIME 

·. ·DATE ' . TIME 

I ;• .,. ; . '• . ··~: 

4102R · 
··FORtyi NO. ·.TlNUS·001 



I 

CHA~~· OF CU~TOPY. 

·g· 
14 da d 

(/) 

~ 
i=' .'t 
!::.· ·lh 

o· 
~ 

::c: 
I- _ljj 

9 Q. 

~· '· ::c: LU 
.... :z I- Q 
~I ) Q. c. :E 

.... 
1-.- w 0 

)(' 
LU a: .. < Q 

~ -~"':' I- < g c. <w 0 .o <u: 
Q >- TIME SAMPL.E ID ... ..J I- al :.&~ 

- c 
2 so 

' ~. z .so 
~ so 

C> z. so 
" z .so 

s 
... , -. !>. 

~~. .o z 

2. RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENT$ 

DISTRIBUTIO.N: · 

........ ~ 

.Q 
0 ti) 
::c: a: I-. w w. z 
:E < ·Z"· .. ~ 0 
·~ ..... ~ 8 (,,)C,, (,,) 
·w .......... 

~ ..J ·C. c. 
5·~~ ·o 
(,)~(,,) . z· 

. 'Z ... 

·6 7 I 
., s .. 3. 
~" 7 .3 .. .· Z ·I. 

.. <$ 5 3 

.6 " 
6. 3 :z.. 

. .. 6·· 7 3 . 2.. 
·-6" ·. , . . ., ). 

•" 

'>< '><. 
)( >< 
>< x 

·x 

x .· 
-· 
X .~ . ·I 

~- .. 

'. 
··'' 

·I 

1 

'·. 

. • "·;;•·· ..• =.· ·· ... 

:.)( x x. 

·,·· 

CATE. 

.. • , . 

. 
~ ·~·. 

... 

:·TIME 

. 4/02R 
fQRf.1.:NO. Tt~1 ' ·~ 001 



,t ltJ · 'A TECH Nus, 1Nc. 
0

. · CHAIN oF.cu·s,.(:fov \\" · . ':Me·eR J~:.:.9.-,6,,Q .1 . PAGE: . I oF · / · 
cr.a.4 oz7~· . . · ... · .\·.~·. . .. . . . · - -

PROJECTNv; 0~0 / 0 I FACILITY:. ..,.. P~GJECTMANAGER ..... , .,,.· PHONENUMBER . L.ABORATORYNAMEANDCONTACT: 
~=-::-:~~~"~"'=-=----·N_. ..... s_·_W...,.'t!:' .... ·· ..._, =a"""l.f.-..'A_M.,...' "-· ..... :+-. ~R;;.,i~A.L.:;.i.P~..c.~'~~· · ·~·.s 41N'-... ~·SK.:.,;:.,;..,'/_.,:· -i..r.,.r,.,;..: 4-1~:;.iD:.;...· 9.:;,;;··z::.· ...... ""~A-.·.·~ ~c::;.,:e~>-=~::...-A..;.;.v;...;· <=~"<.;..:' .s..:.· ~/._.;..;~..:;;v;;_c. ___ -¥_;.~_~,;..;~_N'_. .....;?" .;;_e;;;;..;4;.... .. ...;..;·.;....· _ _,\ 

SAMPL.ERS (SIGNATURE) FIEL.O'OPERATION~ L.EAOER PH?NE:NUM!ER ..,, · AOORES.S . '. 

72:~~.,, R-o~A:~;;..; · C4tZY:9'zt~ 88.57. · 940 saurH #A~N~Y, sr. 

STANDARD TAT;JB 
RUSH TAT 0 
D 24 hr. 11 48 hr. D 72 hr. D 7 dav D 14 dav 

·~c=-=A-=R=-:Rl==eAAV~.A,.,..:Y'="er~L.l....,.N~U~MB:.-:E=R--'---.-.-.. -.. ------+. -=c=1r""'"Y,~s=TA""'T"""E ---------------1 (< 

· ,:t;D E;.·;r:r B3/& 73,Z? .7~36· · Si~·7'·-r.t.,r, .WA . '7$/08 

~A7 J41S )!;;.. SS/"- oooz. /~II. o · z S(J. ·6 . 7· · · 3 · ·Z. ·I >< ·X · .\ 

1. RELINQUl'S.HED BY~ ~ /~. 

2. RELIN~YISH,EO BY / /' . •(' 

O:Au .. · . : "· TtM.;. : · , 2 .. RECEJVED..BY. ,-. / ·.· " · ·. . ··· ·: : .. , 
: ':{,' f.' '' ' I : ' ... ; -~' : •: •o ' • ~·, ·~·"·',: ·.·:: ... :~~'} ,~', : • < ' ; :•, ' : • 'f ,.,. '·::·.:,• ',"' 

3.'RELINQl,JISHEO BY 

!~. ·.'.;/. 

l 

p.~.-·"i .. 
. /1' ·<_c· I ·7 .GCJ CJ Z. ·. 

OAT!;, · · .. ·.TIME 
. ~./t7/a.~ · · /9 o q 
DATE. > TIM!: 

. ·'.'::~.·,.~ .. 
OATE · TIME 

4102R. 
·. FOR~ NO. rn-ius.0.01 . 



CHAIN :OF CIJSTODY ·. .0:9.7.2 .. . I .i PAGE I OF. I 
~ -· 

~~~oT~~DOAT'~ . 

0 24hr.· a 48 hr. 0. 72.hr.· 0 7 dav n 14 div . 

.;3.h.I< ~93:~ . 1~.s s:zsoo;o Z.. .. ,;:~ .. ""1:>.~·,~ ·o z .. .s.o·. <:;: .... 7 .. :J;~>;>.z'..: ... : <,t·:,, :'.~.: ... ~.,:x :· ... ·L · .· · .. ~·: ... :;·,, ... ... · .. ·: .. ,,.;·.:.:.; .. -~.,, · · 
1. RELINQUISHED BY ~ .. ~· ./.··:.-. ·. -~Va;1':/k~:·,.::}~1'.! ~: .t.:R:.~G}~~:~~:~y: ')f·;if~~A~ :·: ~x)P,,/.-&i .r '.' ·: D~!::J:eeh.' ~ T+M;;a 3 0 .. 
2 .. RELINQUISHED ~y . ' ._,, · .D~T.E .... ,.::_'··. : :; ··TIM.;~~'."; · 2. R,ECl;IMEO. BY·· · ... DA1E' · . " . TIME . 

'~~ .. ~.,:·: - ···-'~. ~ :.·. ·~;·_:~:i:·:.\:~~·.; .. ~ .. ~~-,' ............ ~: .:·.~ -: \; .''.. •, ,... ' ' . . . 
3. RE:LINQUl'SHED BY .. DATE .. TIME 

: .:,. ... >·'.·: .. . : . :: 

' · · . 4!02R 
FoRM N.O .. Tt~' 11 



l itJ . A TECH NUS, INC. CHAINOFCUSTObY... MB.ER ·':{)i·9':$.l ·PAGEJ_OF._!_ 
.i:7Cl:, ·0279 .· · ,·~· 

STANOAROTA. T~ 
RUSH TAT 0 r -

·n24hr. tl 48hr. n 72hr: .n 7dav n 14dav' 

l3_hg //00 Id> SS 2.1 ocoz. · l':S8ZJ .· o 2. $0 ,G f9 !;} . (b : Z X Z .. 
3.b~ 1/20 )6 SS 2 70<:>02 l~l.i . o ·z SO G. 7 3 2 . I ><. X . J . 

Ol.STR.l.~UTION: WHJT~:(ACC9Mf.A.N!~S'SAMP.~E)" . ':" .. : :~ '::: Y.E~l;.OW:(Fl~LO:OOPY:}'.'·"· .. ; . : :. . . .. '.Pl.N~·(F.l~E:CC>,PY) . 
.:.. . :·· . '. ,• . ' '· . . ':···· ·.·~.· ._::·,:··· ..... : ...... " •' ·:~. ':· .. ::~-:·_ --~·-~-· ·.:·: , . 

. ::::: ., 

>< "X. 

. po MS/~-YL 

\ 
\ . 

OAT5 I TIME 
""'( 

OME · · 

· ..... ·,. •., : 

TIME 

4/02R 
.FORM N'O; TtNUS·OOj 



•,Y ' 

·cHAiN OF CUSTOOY". 

COMME.NTS 

CJSTR.IBIJ.TIQN: 
.. · '·,· 

y·'. .. ..;· -.~· ~ : .•. " ... 
. : ,,. 

· l" 
. l 

I 
\ 
{ 

-\ 

',,'. 

· .. ' .··· 

. ·: ·~ . 

~. ' . ' 

;• .: , ,··: .. t' '~' " I ;,~. ' ', ( •.•: ' 

TIME 

4!02R 
. FO~M NO.· T.tN' ... '?1 



(~Jr • TECH NUS,.'INC. . . CHAiN OF CUSTODY .IBER · .. ~Q.19.-62 1 . 
tt!1'0 :. ().' z 7 9. . . . . . . : ... 
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· MONITORING WELL INSPECTION SHEET 

Well ID: "'/£ 5 ., 14 - CJL .. 63 

Time: 1.34~ Date.: _·1)1!f;/~ 

Inspection Item Types of Problems 

. Well Tag Is ii in•place, legible 

Well security .. Condition protective casei·Cap, l.ock 

. Wellpad Concrete· or gravel & condition 

·we11 seal 
.. 

Condition of ... 

·Ar.ea rmmedlately around . ·Record any evidence of/or standing 
well pad water in are'a of well . 

,. · Dedicated sampling . Conditlc>'n of .. , :. 
equipment 

PVC Riser condition ot rlse.r & survey reference .· 
point 

.. ···.·. 

\.. 

Comments: [3) ll .J.tA'11cS td J;i.//:fr dl;. o;.( 

Note: S= Satisfactory, L.f= 'unsatisfactory 
Check one, If unsatisfactory explain 

: .. 

Status 

s.- u 

;..J ,f- Nit 

AJA )Jk 

v 

? 

v 
IJA #4 

·v 
,. 

lnspectcfr1s Name: 

Observation 

AL~ WA"L.t.. 7~4. k/ttirttr .IO w //'-t.-~r ,,, 
#1 ""'Le .._ 

PIV~ /' J/t::.. :$/,;.:./C _,,,.-

. 1~ ' . . · . w/ '$''1: / Ar,;v .J .,,( J.r.t ../" ~ ' ct"1-f.-"# ~ /· 

-
. . · 

/l7ifr I~ d" ;/ "lt.rnr,,e,,,r-vc. <r" 

, .. 

/"'""'""'',... 

NSWC Crane 
·Field Form 
Revision: 1 

January: 1999 



MONITORING WELL INSPECTION SHEET 

Well ID: ti/ES - I <f ·a L ... g 3 

Time: i 710 

Inspection Item 

·Well Tag 

Well security 

we11 pad 

Well sear 

Area Immediately around 
well pad 

Dedicated sampling 
equipment .. 

Date: 

Types.of Problems 

Is it in·place, legible 

Condition protective case, cap, lock 

. Concrete or gravel & condition· 

Conditlon:of ..• · 

Record any evidence of/or standing 
· water in area of well 

Condition of.:. · 

' 

Status 

s l) 

v··· 

·PVC Riser .· Condition .of rise:r &sur.iey reference ·· i/ ·· · 
point · .. · 

Note: S= Satisfactory, u: Unsatisfactory 
Check one, If unsatisfactory explain 

.. /. 

Inspector's Name: 

Observation 

t . 

~.,,,.,. i.;(./ ., )>"+; J 
.· 

· ··· SJgnaMe(s) · ~~ 

NSWC Crane 
Field Form· 
Revision: 1 

Jan' . 1999 



MONITORING ·wE·LL 1.NSPECTION SHEET 

Date: 

Inspection Item Types of Problems Status 

s ··.··u 
Well Tag Is it in-place, legible - . -· 
Well security Condition protective case, cap, lock - ·v '• 

Well pad C.oncrete or gravel & cohditiorr v 

Well seal· Condition of ... V" 
" .. .. . 

..... :' .. ;,;' 

Area Immediately around 
well pad · ... 

:~.Record any'.eVielenbe of/or.starrding 
. water in area of well .•· . ,., ,, ·''· .(/ '· 

'Dedicated sampling · Coriditien;of : .. ·N:k···· #A-· equipment · · 

... PVCRiser Condition of ds·eh& sufveyfeference ··;/ '" , .. poinr . · · ·· · ···· 

Comments: (3J !CL ../-~It ,;1c'j' 
. ..I 

~ ,/f'6~4;!~{,P he/Ci 
7 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, if unsatisfactory explain 

... 

/'~of&&-rf>vu //o 
........... 

. :=>~-/os 

.:· ........ '"· . 

(!A- s,: .-J'j 

lnspect9r'.s,Name: .. 

Observation 

)./ i> waL...'- 7-'f'C- . 

':. 

./C~"'"".rl.CJ;' ' 
C'fii'P ......._. -

,., .. 

' 

', 

"' 

'
-------.. ~. :z_ . ~~ Signature(~)._ ..... /"~~~~~~=------

NSWC Crane 
-Field Form 
Revision: 1 

January: 1999 
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MONITORING WELL INSPECTION SHEET· 

Time: /J&J a Date: -ffa.A..3 

Inspection Jt~m Types of Problems ·-. '·. . 

Well Tag IS it in-place, legible 

Well security Condition proteotive case, cap, lock 
-. 

'. 

well pad Concrete or·graVel&.coi'iditioi'l ·· · 

Well seal Conditlonof ... 

Area. Immediately around Record any eVit;lence of/or standing 
wel.1 p~d . water in area of well . . 

D.edicated sampling Condition of. .. 
equipment 

PVC Riser Condition' of riser & survey reference 
point · - · · 

, ' 

Comments: 
R.,f{ • ._ +n-4t-5J /.( .. 1~uf~;f,.'o1 .I C~s1~,) 

-. .';-_·.:'. 

Ne v.1 
\_ . .-· .. · . ' .···. 

Note: S= Satlsta~tory, U= Uh$atlsfactory . 
Check one, if unsatisfactory explain 

r 

Status Observation 

s u 
/Vo IN'aL t.. T"."16'; - -

. 

·V ,(£;/lit:~ 8 r•/(~,./ J .. /Lv6 

· 81t.ol(f1-1 1 ~Iii/ ~$/If//(. 

·\/· 
\;· 

' v 
v ;.;~ fl.f.-1.l,.iJ.) .~->; c: ,,.lo.,,,..,.,/ fu~r 

·- - N'A 

v 
' 

. ·.· ..... · NSWC Crane 
Field Form 
Revision: 1 

Jani· 1999 



· MONITOR.iNG WELL. INSPECTl'ON SHEET 

.Time: /6"a 7 Date: :'f/</'/fJ. 

Inspection Item Types of Problems 

Well Tag Is it in~place, legible 

w.ell security Co.ndition protective case, cap, lock 

Well pad Concrete or gravel & condition 
.. . 

Well seal Condition of ... 

·.Area Immediately around Record any evidence of/or standing . 
well pad water in area of well 

Dedicated sampling · Condition of ... 
equipment 

PVC Riser Co1,1dition of riser & survey reference · 
point 

Note: S= Satisfactory, U= Unsatisfactory 
Check one, If unsatisfactory explain 

Inspector's Name: ~ ~.J&/I_..) 

·status Ob~ervation 

s tJ L 

l{f. )I/I 
17,,,./µ•f §/;) 

v 
t/ c:; l'l!V'<-1 

v 

v 

NI+ µIf 

t/ 

Signature(s) .. · ~ 

NSWC Crane 
Field Form . 
Revision: 1. 

January: 19.99 
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f lb) Tetra Tech NUS, inc, 

, . EXlSTING 
MONl·TORING WEL.:L DEVELO.PMENT BECORD . . . . . Page _t_ of _'1 _ 

Well: WES-11- 0/ - 8 3 Depth to Botto.m (ft.): .htE*/. . 5'"4>n' Responsible Personnel: T .. f9JA 1:.v..I 
Site: swMu \ fc · · · Static Water Level Before (ft.): · · :3J. 3~ Drilling Company: SF.£ 41(',.,...;.r 
Date Installed: .-! 2.!J, · Static Water Level After (ft.): UY Project Name: NSWC CRANE 
Date Developed: · 4Ui/P3 Screen Length.(ft.): 4. 67 ProjectNumber: N9060 CTO 0279 
Dev, Method: Surged & Pumped One 'Nell VOiume (gal/L): · 3.S 1:1./wL<. sv~ PID Readings: Bore Hole_!2_ppm 

· Pump Type: _M._.'/.l.""''A'""'t.:..;;';:...c-_· ____ Casing .ID (In.): 2 inch PVC p t.J.Mp 2. '~r-P b~ti""""" ai-> Plb Readings: Breathing Zone_Q_ppm 
. ~'->'""1-1' 

Cumulative 
Water Level Specific 

Time 
Water Flow Rate 

Readings 
Temperature 

pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
Volume (mUmin.) 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

(Gal.) 

IZ..4' c.) , ..... , !/I"' "j./, ,) - - - -\- \QOC ~;,;~ .... . -1- /'1,1;"1 / /6>'t) 
J Z..5"'3 8<1~ I - - t:),, 2/'} 6.15' l 7t:J"1 .~/() ~L,(.)t/~ y 
12.')") 10 9-+- I .- n,;::_y __, - - 'D-<:::.V -
f 34'0 I - ~ - - - - fr' £tC..tf/1-<-Ci e.;r 

l)t15 ~ - ~ - - - - I 
L :J/o }Ot;.A-f 1 ' - -"'k - - - - -
l'.315 I ~7.4o ( I,.:' W<>,...,t;".u.> I ..,. ,,.., ,I (,/.<. J_ - r<J i.1~j "'"",..,,,... - --- /'.v~ 17/ No • ..,--x ,,.., .., c: ft.> <:.A e .:..~ '-' .J/e,,- Lo::: . 

.L17,zo 
~ 

1133~ - . I'( £?.y' ,f ,e ~· ..-!'" ~"' ,..f';,/o .. ..,, 

J.?35 i"' 47, 07 
.... 

f.u (i~ 
+l.Jbl""-7 - r . . . t=;· L I 

i3 4 () /() 9,,,.1 46. ,5 - ,4.Nj y.1J',tj ;,,v.t-f.C-r .:,; '-1'1 1-vc I 1, - .. 

.. 
' 



. ( l L) Tetra Tech.NUS, Inc. 

Well: WES-- 14· az. - 83 
Site: SWMU \fo · 
Date Installed: . . ~98 3 . 
Date Developed:·. 4/ff/a 3 
Dev. Method: su;xd & Pun;ed 
Pump Type: /, .4. if!MI'. 

Cumulative 

Time Water Flow Rate 
Volume (mUmin.) 
(Gal.) 

lb 2.~ C) -
/~z.8 11 -
/~33 I -
I~ J 8 ., -
;643 S' -
1~48 14 ·-
Jt;~~ .J, -
/70~ I 4. . ...-

Pr/!'. 2.0 ·""' 

EXIST-ING·· 

MONITORING WELL DEVELQ,PMENT RECORD Page_!_of ~ 

Depth to Bottom (ft.): · l.8, 74 
Statip Water Level Before· (ft.): · · l!2. 'l.I 

· Static Water Level After (ft.): < · ?£ll ... 
Screen Length (ft.): 9, tJ 4' · : 
One' Weil Volume (gal/L): ·~· Z. .z 
Casing ID (in.): 2 inch PVC 

Water Level Specific 
Readings Temperature pH Conductance 

(Ft. below TOC) (Degrees C) (Units __ ) 

/.tf,1b - - -
b.<t./ l~f9· ~.2.Z.. 2.,08 7 

/(J.°J7 - - -
/.ff. 9 () - - -
15· '(j - - .._ 

1Jt'l y 13.4.:3 .G.t; <? O• 7 Z "?... 

I HI .3 - - .-
/6. 0 z. - - -
t')I(. ... ( 1Z. . I q $ ,.,() . 0, ;g-z._ 

. ' ... ,., ... 'c ·-· 

Responsible Personnel: "7: ;f'i:J r/ ~//' N 
Drilling Company: · C.heG,/( ll?°"'/..i . 
ProjectName: NSWC CRANE .. 
Project Number: N9060 CTO 0279 . 
PID Readings: Bore Hole~ppm . 
PID Reading~: Breathing Zon~~ppm 

Turbidity (NTU) Remarks ·(odor, color, etc,) 

- f /;,-;e."" /~,et:[~ 

.+l"J ~ LT' $,e/I {Jxy) 
-.... /IL~/,,/~ d"' 

-
..... V' ' 

+ /'1dc) { ,:PA:..'/ ) LT. 6',<# 
- ' ,lf,,sc,;/4~4&r 

- ~ 
.r /<J.,"' (n4.·f) lf 6;c_, , 

I 

, 



1-iLl EXISTING 
(~J Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD 

){; s·f~,.; '-" · )? ~ 4 
Well: vi/£ .S - 14- f_;i ,. 8,1 Depth to Bottom (ft.): 11-1£ !f-f •. 3 B · Z '°· Responsible Personnel: ___ ?-:_· <'<.._o_...J....,.,,....._k:_,~_..,.._ __ _ 
Site: SWMU \\... Static Water Level Before (ft.): 11~.SS l:z:~c. ~·c)Drilling Company: i!/#.et:1w,,J . 
Date Installed: ___.ij._.f.J"-"-9 ...... 3_,_ ___ Static Water Level After (ft.); · P~ 1 Project Name: NSWC CRANE . 
Date Developed: M~Z(.13__ Screen Length (ft.):. . 1; //, . Project Number: N9060 cto 0279 
Dev. Method: Surged & Pumped .One yYell Volume (gal/L): ~ .. "J}1A-/ . PID Readings: Bore Hole-=-ppm · 
Pump Type: w'HAW · Casln'g ID (In.): 2 Inch PVC PID Readings: Breathing zone-=._ppm 

Page _f_ of _{__ 

Cumulative 
Water Level Specific Water Flow Rate Temperature Time 

Volume (mUmin.) 
Readings 

(Degrees C) 
pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Gal.) (Ft. below TOC) (Units __ ) 

/f/4 C) - tS.58 - - - - 6MY .f~r;-# 

)4-'Z z. J,. - - 11 ... 71 ;-,,, /), 7£.~ - " 
fr 

I 42") . <... 5 - "blC.'/ - - - /$d J).Gy $/ C'/r.;c.,.c/.., 

14-40 t1i> ., .... 2S.'8 - / 
. ::> - - - - -

141- z. )_ - - /¢,79 ~ .. 71 . C;( 977 ZI ,4 LE ,,f ,,<. 

144 '? ~,d ·- '!)~...; - - - - 'Z/...c v 
t 2,8';..tp:!)/ -

/f .r .:.#tt-<a ¥: 1"--J. 3 - -
i4 _')fj 8.o 2~:9, -· -··- r /,,r:c,11°A~~--. 

/4 4)'1 J, ·- ·- l?)B f,/,t. ;,a(:JJ 3 z, CL.£ 1 .<.. 

;f.:J/ /d~ 0 p~y "'-. 1J/CY -

' ... -. 



( l l:) Tetra Tech NUS, Inc 

Well: . WE 5' · /4-()4 · 8·l 
Site: SWMU \iO · . 
Date Installed: /JI BJ 
Date Developed: 4,/11/ (,) ~ 
Dev. Method: Surged & Pumped 
Pump Type: . W#4i.U .. 

Cumulative 

Time Water Flow Rate 
Volume (ml/min.) 
(Gal.) 

iZZ4 0 -
/1 z ~ /~I. J ()IJ,..,./ 

12 3i' - -
iL '37 8 91i I 3t.01<1 I 

1247 \Co u .. ..1__ -
;z.51- v - -
I :Z. '?~, .... 2.4J.+ i 

E;XISTING 

MONITORING WELL DEVELOPMENT RECORD Page !__ of_!_ 
. r 

/f.-;f..,,...h ~ 4 j, 0 
: . . . ·~r 4~ ~- 4;:-7£,,<. /4/:t,f~ . . 

Depth to Bottom (ft.): /Jtl'tfA;· = 41. 6f7 (roe) 6'c-/t11le1sponsible Personnel: 7':"~.;.,,,,,..,,,,,./ 
Static Water Level Before (ft.): . Z. '7 f 7 · .. · Drilling Company: ~//..;..;N.;.;;... ~..:.;.H'~4-IM.-~1..___....._ ___ _ 

Static Water Level After (ft.): 27. 2 3 @. /.?&J I Project Name: NSWC CRANE 
. Screen Length (ft.): 9. e1' · · · · . Project Number: N9060 CTO 0279 
One Well Volume (gal/L): ;;>. 7t1" I PID Readings: Bore Hole_-_ppm 
Casing ID (in.): 2 inch f'VC · · " PIO Readings: Breathing Zone_-~ _ppm 

Water Level Specific 
Readings Temperature 

pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
(Ft. below TOC) (Degrees C) 

(Units~) 

z. 7.4 7 - - - - A i/t'J - ;.;., 83 4.f4 Q, 7~ !; jJ.(A(,/I', ;f.:tttJ.Qd~ c::_1,.uup y /#-:'/',/'v w A,.,;;, .r,, .u./. 
. 

J ( (1/vll h 
, 

·z. 7. ga - -· - . 141' 
;..7.9o /a.47 4,/0 74 l. -(CJ t!~tfl'f"'-

Z.'1'.'1 z \U.. \.\.J_ '\ .1. c.\ ').g~ \\ (!4.L-fA. 

·- l 4. 4c> 1-:f, 76 78>" e CiEA/C.. 
~-

~r/.-/' /'<M&> ~,. 



( IL] Tetra Tech NUS, Inc. 

EXISTING 

· M:ONITORING WELL DEVELOPMENT RECORD Page _l_ of _. _I_ 

...#~d~ -~ 3 ' 0 t:>~' 
Well: -.wl.0"'"'.'E;;..·""""f,.....~ .... .1'""".?-"'71·;,,...S-_ .. 8_., ______ Depth to Bottom (ft.): Ai'1:£.,..."' ·tr~ .. 4 J 
Site: SWMU \b Static Water Level Befor~ (ft.):_ ..... ):"':')~.'(;)--· ..,.a-.-__ _ 
Date Installed: / 9 e J Static W~ter Level After (ft.): __ .*'-· -------
Date De.veloped: · · a(/,..~/ti' Screen Length (ft.): ,, z:J . 

Responsible Personnel: _-:r_._·.<:_·_# .1_A_.w_;..1 _____ _ 

Drilling Company: #N<.tN:c1 i-1# 

Project Name: NSWC CRANE 
Project Number: N9060 CTO 0279 

Dev. Method: Surged & Pumped One Well Volume (gal/L):. __ ~--~_ ... _4 ____ _ 
Pl,lmp Type: W'#A.t./. Casing ID (in.): 2 inch PVC 

PID Readings: Bore Hoie_ppm 
PIO Readings: Breathing Zone_'._ppm 

Cumulative 
'1'< Water Level Specific 

Time Water Flow Rate 
Readings Temperature 

pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) Volume (ml/min.) 
(Ft. below TOC) . (Degrees C) (Units __ ) 

(Gal.) 

ISZJ ·o ..-. - - - - bl(.:-.i - ·-
/§ '- 8 ~ /¢~~£ 6.2../ 0.8/tf' ' - ·- 1° (<lOO ~ .. ,.... #,<;</ 

J:f' 3 I e - - - ~ - - -
/5'3 '.3 i .. - - )4.a' 6.11 C), 79 7 +1. ~de:) ;r,,, ,y" _$,c..d 

/;) J~ /4 - - - - - - -
;.;-4c; 19 - - 14./6 ~-~B tJ .. (.~o:) ;:r'c> 0 /,.,,<;. .. ,, 

; 54'1 /.4 - - 14.0; .tj. 9' o.7a8 ZJO ~/. ~..V 

if 4 8 2. '7 ·- ·- I /J: IB . f.}O 0' 78C. 700· &J'("::Jf1 f'l."M /' I.. t:'/' w&.t.' ,a-c1,,..7<. 

iS 58 
~ 

t<~J;./.r<.-r-z :J - - - - - - ~ ,, -,;,,;,c.t::[4" 

'6 0 ·z.. I. 34 
._ - l~.:?d 51-'-' {), ·1() 6 IZ ddl'f/!.. 

' 
OP' 



{ I i:) Tetra Tech NUS, Inc .. 

Well: lb~ff//C) 1 · 
Site: SWMU \.~ . · 

Date Installed: . ~68 (£3 
Date Developed: .. 7 S-~.3 

. Dev. Method: ~ed &Pumoed 
Pump Type: · . . #&A""'...e1.-1 

Cumulative 

Time 
. Water Flow Rate 
Volume (mUmin.) 
(Gal.) 

I'S l i 0 -
J ') 2.1 I j"" r -
15; 7... -· 
,,. 37 ~1 -
JS 42. I f<I-+- I -I 

l54'7.. /, Z.b' -
1553 ·.J,. -
l~03 f. z:: -
u:~<J s I .-r() .. -

.... 

' ' .~~ 

MONITORING WELL OEVELO.PMENT RE.COifRG··~· Page _L of ._L_ 

Depth to Bottom (ft.): 2 ~, '° -5 Responsible Personnel: 1":" )f'o.JA#';<../ 
Static Water Level Before (ft): · z z. 7Z 
Static Water Level After (ft.): · · 2$> 2-f 

Drilling Company: _ Bowser-Merner 
Project Name: NSWC CRANE ' 

Sere.en Length (ft.): ____ 10' Project Number: N9060 CTO 0279 
One Well Volume (gal/L): · · ""' 7 PID Readings: Bore.HolE!~ppm 
Casing ID (In.): 2 Inch. PVC PID Readings: Breathing Zone...Q..:...ppm 

Water Level Specific 
Readings 

Temperature 
pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Ft. below TOC) (Degrees C) (Units __ ) 

2.2-7'1.. - - - - _5~,.,/ .....--~,.,_,, r::: 

2~.~' I 9. 10 ~.3D o.3sz + \Oc.~ 1:)..-y . ( l;.,.,e.,.. 7/,11-... k ) 
, ~ 

2 S"·4C> - - - - /,r~,J,I' ALl!f.'d" 

z:r: 3 :s - - - - \ 
2~.31 - - ... ·~ -
ZS, 98 17.~d ~,/7 C), ~39 ' + (00':0 .,, .... ""f r~~·.-c~) , ....... -Z:f. 87 - - - - If ~GH-1-<'< U-

25. ~1 - - .- - -.l, . 
. 9-G:' ..9~ / 9, Zc> 6.q7 0. ~·0 3 + /000 ( ~ ,(d"~) ) ('])~7) 

,, 



( ( L] Tetra Tech NUS, Inc. 

Well:_\bMWTc.>Z. 
Site: SWMU \O 
Date Installed: .· 1/~ 3 
Date Developed: . ~1·2/"3 
Dev. Method: Surgi(& Pumped 
Pump Type: Wffl.rMiA 

Cumulative 

Time Water Flow Rate 
Volume (mUmin.) 
(Gal.) 

6 ~z j 0 -
Olj31 2,,-t.A./ -
091r; . I I -
094 I ~ -
094<,;, 2 , 5 r;,., I -

I 

<.)<)48 ) . :;; -
O'} ~8 l ·-
/Oo'f~ '3. 5 .,Q- I -
I 0 l 0 4.-J~11r I -

·' 

MONITORING WELL QIVEL0PMENT RECORD 
. ··~~'· 

Page _.!_ of _· ._I _ 

Responsible Personnel: _/_. _~_,_r1.f._H._·. -~-'/ -----
. Drilling Company: • Bowser~Morner 
Project Name: NSWC QRANE . 

Depth to Bottom (ft.): Z./,.08 
· Static Water Level Before (ft.): _. _.1.,,..z_z._e ___ _ 

Static Water Level After (ft.): ~a ·Z> . . 
Project Number: N9060 CTO 0279 
PID.Reac;iings: ·Bore Hole~ppm 
PIO Readings:· Breathing Zqne~ppm 

Screen Length (ft.): ____ 1 O' 
. One Well Volume (gal/L): ·. 1: ~ C'Jd I 
Casir;Jg ID (in.): 2 inchPVC . " 

Water Level Specific 
Readings 

Temperature 
pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 

(Ft. below TOC) 
(Degrees C) (Units __ ) 

1 /.2,fj - - - - s-1-,,,..!( f ,P<!/<<:rd' 

I ~.o~ II. J4- .£.03 ct, 3~·7 +iooc { 1)1(, "/ ) (RI:,/../) 

/ 1. z1 - - - R,ac;#,.11~e;tf - ' 
I~. 71 - ~ - -
/6.1~ - - - - , .. 
J 9. 80 12.,)4 ~.:13 o.:JS~ ...j. 1aoci o.c. '( ') (F<e.r<') 

.._ ·~ 

18.J~ - - - - ..f'.&""<:¥.-f-<G.4.1" 

17.4 I - - - J, -
2<:.>, Z.-::) /2 ... b4 ~.ii" <:) .. 34L +1 .. .::.•.;i {D..<.'1 ( 8R.t-J J 



[ I L}retraTech N~S, l~c. . MONITORING WELL DEVELOPMENT RECORD. . . . . . ' . ' 
· Page _l of_/_ 

Well: _J:i)yw To.3 . Oepth to Bottom (ft.):--· ----l'-. 8:..•;_"_1 ______ _,___ . Responsible Personnel: ~~.1-f'N/J 
Site: SWMU · · · \ fC ·· · · Static Water Level Before (ft.}:_. ___ z.._7 ............... ,.._. t.;=· .. _· _____ · ·Drilling Company:. Bowser~Morner 
Date Installed: --=-.-...~~;.J.;..-- Static Water Level After (ft.): __ 3_,,,.,.· ...... .,_.£ ..... ·-·-· _....,..,...,-- . Project Name: NSWC CRANE 
Date Developed; · · Screen-Length (ft.): · · · · .101 Project Num.ber: N9060 CTC 0279. 
Dev. Method: Sur e d · One Well V()lume (gal/L): · i' 6 ,r,.t I. . -, PIO Readfngs: . Bore Hole~ppm 
Pump>Type: ··'·Casing ID (In.): 2 inch PVC · · PID:Readings: Breathlng.Zone~ppm 

... 

Cumulative • I 

Water Flow Rate Water. Level 
Temperature Specific 

Time ·Readings pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) Volume (mUmln.) 
(Ft. helo't.'. TOC) 

(Degt.ees C) 
(l)nit~ __ ) 

(Gal.) 
. ' •' 

lo 2.i o. ·- z1~9z - -- ·.- ....... $'1,,,,<?"' /~.<"~~ 
/() 'J J -s·,,.. ' • b - 37.·/e> /6. ()) .. ~.17 t). (I_ ()2. . + /t/J"" ~-~~y) C: b..-e/) 

I~ 35' - ;J~ •. 1>5 - - - - ~Cd/J4Jt.<·~ 
/01-<J 35". () $ - : 

'-,., - ,. - ~ 
. 

/a .:J.:; 3,·.-s- '$4, sz. .. 
1 lr - - - - -

1.0~7 5,r) - J7•''JO /O' .. 7tfl-. ~.1 'J,' ti. 9-~4 + /U> ~ (_ J)"- 'I) ('ti:,,-G"'J ') 

;057 .I. - :< .5". CJ .:s ' ·:-- - - - IC°£"~<¥A~~P: 
II c> 7 .~rJ ~A. ·-'·7 - ...... ..... -· l -· 

(0.0 -/4 
.. 

(J)~i. ') ( ~ .... ~.'1) J J 0 9 - ,3,. 14. 4-3 6'-8) I C), 6 Z7 . c + 111.c.cf 

... 
. . 

.. .... ,,,;; . ' . . 
,,,.,.· .. · , .. : .; . ' ,:,,:/':: ' .. ·.·· ·' ··' .. ; 

. ~ .•.. .:· 



· f lb) Tetra Tech NUS, Inc 

Well:· /~J,,fwro4 · 
. Site: SWMU \b 
Date· Installed: .·· ~3 · . 

Date Developed: . ~ija.l · 
Dev. Method: 'Su.rqed & Pumped 
Pump Type:. klA-#..f'..t:&td · 

Cumulative 
Water Flow Rate Time 

Volume (ml/min.) 
(Gal.) 

14Z~,,.. 0 -
IL'JZ7 3-~1 -
14 ~ z. I I -
/4 3 7 , .. -
14 4 z ~ -
/4-45'° (P -
1'15' 

"' 
-

/5oS ~ -
1?~8 ' -

MONITORING WELL.... DEVELOPMENT RECORD Page .!_ of _I_ 

. Depth to Bottom (ft.): _____ z....,7 ... ~..,,,,·11...,,,a ..... · ·· __ _ 

·Static Water LevelB'efore (ft.): __ l_z_.3_Z_·._. ·_. ·-----
. StaticWater Level After (ft.):_·.._. _ ..... u....._..~ ..... '.: ..... 3·.··-· __ _ 

Screen ~~ngth (ft.):. · · 1 O' 
On·e W~UVolume (gal/L):_· .. __ ....... '2=·_.1_.,f'-. .,..'--1_ .. __ 

. Casing ID (In.): 2 inch PVC 

Water Level Specific Temperature 
Reaqings 

(Degrees C) 
pH Conductance 

(Ft. below TOC) (Units_._) 

/2. .. -; t... -· - -
i)L'-/ )~, () [!; 550 a~;r;< 

I'~ 9Z ..... - ..... 

!'7.41 - - .. 
JO. 4Z. - - -
26.-:r"J iJ.fb f',6·5 ,., . .,,-// C! 

22,c>CJ - - -
J1 'J( - _.. -
z~.6J /.~~(,/ "'L .M O·]tJ/3,J 

. 

. ' 

· Responsib.le Personnel: 1"': !(t:J.J.-t?H ;1.J 

Drilling Company: • Bowser-Merrier 
Project Name: NSWC CRANE 
Project N~mber: N9060 eta. 0279 
P.iD Readings: Bore Hole_g_ppm 
PIO Readings: . Breathing Zone C ppm 
. .J 

Turbidity (NTU) Remarks (odor, color, etc.) 

- .1''7'~,-tj- ........ '-" .... / ~ 

+ /c~ <.) ( '/)~>') 8/tN 
..... ' If -!'GJ{ l1f .CGd'' 

-
.... 

·~ 
+./<.>CJ c;J . ( zxy) ~II(;,<./ 

- /f£G,l-/,,,,,,(4 af 

- 4' 
~ /r;jC)Q !'o~v ) 8.ed 

-7 

t...:. · .. •. 



[ IL] Tetra TeCh NUS, Inc MONITORING ·WELL D·EVELOPMENT RECORD ·Page J_ of__/_ 

Well: .. I' M.wro-!" Depth to Bottom (ft.): ________ 4-'-'-'/..._a;;...;~-=--· _.._ 
Site: SWMU \IQ Static Water Level Before (ft.): ---~-o .......... 5_~--
Date Installed: 4/ 2/0 3 Static Water Level Afte((ft.): _......__"D-=· -..·1t...;.;.._,_'f __ _ 

Date Developed: ¢_;;/c:13 Screen Length (ft.): . · ® .. 
Dev; Method: Surged & Pumped One Well Volume (gal/L):_· --"""° ..... Y-..·~=..<""1,,,.._I __ _ 
Pump Type:_· ::.;...;l#'"""".#.""'"'4"'"'W-..··-----· Casing JD (in.): 2 Inch PVC ' 

Cumulative 
Water Level. Specific Water Flow Rate Temperature ~. ~ 

Time 
Volume (mUmin:) Readings 

(Degrees C) pH ·conductance 

(Gal.) (Ft. below TOC) (Units~) 

\').\-1.'=i ~~"'\ 1 \, Aor~ · .• ;~ 

\ ').t;:;;Q 
II I 

'?iC!.:'t 0 l.~,~4 5.6>~ l.o t:;' (") .. ~~ - -\f \"lb~ >..,I~~ - ~'( 
" 

\~c~ - - ~I \1 
\~\"'.:'.! - - ~~-~~ 
\"~ \'::, s~· ·d.-\..1~ -'- \1.r"> \ '-\.:\ ~ (,..,)'{ 

~id.a 
. I . bct .(oo - ·- -" 

\'\)o ~\SJ . ~\ .. ~/'~ L\\k; \i _Cr\ 4,i;., ~'t\ 
\~l1 ' 'I I \:"Qy. \Coc......:.O -
\l~ ·-\J Jl.l.\i. 
\~~\ ~ - ~ ~ .v:; 
, ... ,,:1 S·\.A.ri...\ - \.i"""t,\.I.~ u. ,).6 ·1nt 

t~ 5i -· . ~\~,,\ ;,.....;., ~~ '} '· ... 
•.;.; ·. " \· " '• '.:. ·~ •, :; :.: ..... ~. : ·.: .·,:·'·. 

. . 

'),.\l:',...J - i 

\JQ'< ~ '\t()i 
.... 

. . 

Responsible Personnel: a~ BAl.Xt.Vd<:.. 
Drilling Cornp~r;w: • Bowser-Morner · 
F>roject N.~~.NSWC CRANE 
Project .JN'iµr:tiber: N90.60 CTO 0279 
PID i!~~d:lngs: · Bore Hole~ppm 
PIDffi;~ings: Breathing Zone~ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

"i'\~tt l..<f:I \ ~o ~ \~""" ~\( 

't 'M~O 

~~~o C..l.. ''ii.A,(\ I{ . ~\( 

'7 ~()..("), 1~oJQ I J.:"{) \,;. 'i'•Ll v.J i ,),,A'~'l\"l. 

. '\\ I\ ;'l. \:t L-NJ.. '< 

'l. ;L-')(~ 0 

-



'[ lb)retra Tech NUS, inc: 

Well: 14Mwro~ 
Site: SWMU \Y.i · · 
Date Installed: ~ ~Z:!J/ o ~ · · 
Date Developed: 22M~ 3 
Dev. Method: Surged & Ppmped 
Pump Type:. w;,; ,.,i,,(44/4 .·. 

Cumulative 
Water Flow Rate Time 

Volume (mUmin.) 
(Gal.) 

/7od 0 -
/"7u i1 I ti 9,,_ I -
I 7 I "-3 1 ' -
/7/8 ~ -
172 J "/t> ~f I -
17.Z.5 IZ Y4-I -
(735 ,;; -
I 74:) /Z.;A-/ -
1746" J J.5'.,.., I -, 

MONITORING WELL. DEVELOPM.ENT RECORD · Page _!___ of __!_ 

Depth to Bottom (ft.): £.B,.2.8. 
Static Water Level Before-(ft): · .· lZ.9 c;- · 
Static Water Level After (ft.): -:p-<:..i .. . , 
Screen Length (ft.):· ___ . __ 1 O' . 
One Well Volume (gal/L): . · z;t:/1-( .·. 
Caslrig ID (ih.): 2 inch PVC 

Water Level Specific Temperature 
Readings 

,0Degrees C) 
pH Conductance 

(Ft. below TOC) (Units __ ) 

/J.~a ·- - -
"Prv /¢. .... z., , .) . . 7.¢Z... C) ... Z~ o 

zC:z3 - _,. -
25' .. 7..! -- -
zs. 50 - --
p,< y' /4, 87 17.&b 0 ~ --?' . / 

2C... 7G - - - . 

2~.(f;O - - -
']) ,,e "-/ J?./8 ?,,. 8i o. 3~a 

Responsible Personnel: -r; -ew+ft'......,. 
Drilling Company: • Bowser-Morner 
Project Name: NSWC CRANE. . 
Project Number: N9060 CTO 0279 ·. 
PID Readings: _Bote Hole..:::_ppm 
PID Readings: Breathing Zone......=_ppm ·. 

. ' 

Turbidity (NTU) Remarks (odor, color, etc.) 

- f~,/ P&v· 
T /() o<> P.#v i~~ - y 

._ 1 / 

~S::-..... d-4,(6 £ 
...,.. 

- 1r 
t- I' .. _.,, <:) 1J ,,.<.-/ ~ .... 1--y' ,, - ,p .F£#-?~t:;"J"" 

- ~ 
°+-- /<H•d 'f/....Cy ,,..-; ~'-? 

/ 



APPENDIX C.7.2 
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MONITOR.ING WELL DEVELOPMENT RECORDS 
ROUND2 



MONITORING''WELL 01E'VEL'OPMENT,RECORD. Page _I_ .of_(_ 

Well: /¢,A1~/T0 f [)epth tq Bottom (ft.}: . · .. Z.:7.. 8 3 .· ResponsiblePersonnel: ·~~ 7?&..ti¥A/. 

Site: 3'W?1 ~ /6 . Static Water Level Before (ft.): D;::..y _[?rilling Co.: 8ows<iZ&&~<f""- .. 
Date Installed: . //////0 3 · .·. Static Water Level After (ft.): .. o'rL-9 Project Name: /./S-Wc. c:..<,,f#4"'° 
Date Developed:· ' ' .. .. ·Screen Length (ft.): · · /o ' · ProjectNt.imber: ·'/</!d 6° · 
Dev. Method:_. ----.... ......... --One Well Volume: 0 .. . PID Readings: Borehole~ ppm 
Pump Type: · · - · Casing ID (in.): Z ."' · . P!Q Reac:li11g.s: Breathing Zona~ ppm · 

Time Cumulative .· . Flow Rate··· : ·Water Level · ·. Temperature 
Water (ml/min.) Readings . (Degrees C) 

Vofume (Ft. below TOC) 
(Gal.) ·· . 

... ,, .. ,. 

,_. .... "'. 

. : '· ! ~- :: . 

~ : . 

· .. .;.·· 

: ~ .. · ·' 

" ...... 
. · • ; ~ 1 , . .: i 

:·:'.-!.':.: 

pH· Specific 

. .... 

· Conductance 
... (Units-.-) 

<·. 

Turbidity. 
(NTU). 

.".-:.:;-

·j,····. 

Remarks· 
(odor, color, etc.) 



-~-·: ~ . ..,, ....... ,. .. ,, ·;_·:;. :.-).• .. 

MONITORlNGWEIL··oeVELOPMENT RECQRQ . Page_!_ of L . 
.. ....... ,~ ... . 

Well: h/M W7'c;B PeR1h to Bottom (ft.): 27. ~ J. Responsible Personnel:. ?;-1% .r ""H cl . /At. u<:.1" ...-d ..J 
Site: ;!WM 4 iZ ···· · Static Water Leve.I Before (ft.): 2.'<>~3:> ·Drilling C,o.:.· Po w.t;.r.-c ..e?aet.-vc:l .. · 
DatelnstalJed:· 11->2q-a3 --··static·waterLevelAfter(tt:): · biS[ ····Project Name: /l(r)vc <ri<rf-vef 
·Date Developed:. w::"..~ 3 ... screen Length {ft.): -- < 7?2' Project Number: 1'.b~ o . .. . . 
Dev. Method: M :;,(/!/ "f · .01'.'le W§IJ Volume: 12 •. 2'7 9<1-I . PIO Readings: , Borehole--=:::::_ ppm 

· Pump Type: · · · · · ·it · · · ·· ·· ·· Casing ID (in.): Z ~;A ·' PIO Re~c!i.ng_s: . .. Breathing Zone. - ppm 

Time, 

J~.Z6 ·.····· 

, .. : 

Cumulative 
w,ater 

Volume 
. ··· (Gat) 

... , ...... . -
I~~;, I , 

. '.,: 

....... 

-.:·, 

Flow Rate·· · WaterLevel 
(r'Jll/min.) .. . .Readings 

. (Ft.. bel<?W TOC) 

-

Temperature 
(Degrees C) · 

·.;5&>z 

'"' ..... 
. . · ... · .. 

·pH Specific · Turbidity 
Conductance · (NTU) · · 

.. (9nits_) 

. 0./~ 'Z-

' .. 
1:. ~-:,.= ... " . 

!:'::·. 

·. /. ' 

· .. :,.-.:-: ' ; ... ' . -~.. .; ·~' · .. .: <i· . 
.. \" . 

. , ... :< .. .'·'· 

~-~? _ ....... ,; .. (.' 
,. .... 

. • :' • !; . ,. ~- . • • . 

, ..... ·. 

Remarks 
(odor, color, etc.) 



-:. .. : 

·:MONITORING WELL DEVELOPMENT RECORD Page _l of _I_ 

Well: Depth to Bottom (ft.): ___ ...... 2 ..... 7._._~_0_ Responsible Personnel:_·-?"':_·_. _A"c_o_..J_A_H_-N _______ _ 
Site: Static Water Level Before (ft.): /ef". 73 Drilling Co.: · · lJo;r('Se-<. ~~::c.. 
Date Installed: I CJ3 Static Water Level After (ft;): P·A!Y Project Name: tYtwc c::/A;V~ 
Date Developed: /. . 0.$ Screen Length (ft:): /o' Project Number: ..._. ..........---.::.-¥.~9:....a....;:IG::;._;_0 ________ _ 

Dev. Method: .'2¢<44 £ t"d;!d'° One Well Volume: '1.. ~ z.,,..1 . PID Readings: .; Bore.hole__,__._ ppm 

Pump Type: k?/(.il~.d- bis"ing ID (in.): · Z '' · PIO Readings: Breathing Zone-=- ppm 

15~.t; -1540 S°c;~4f. 
Time Cumulative Flow.Rate Water Level Temperature ' pH Specific Turbidity 

Water (ml/min.) . Readings (Degrees.C) Conductance (NTU) Remarks 
Volume (Ft. below TOC) (Units __ ) (odor, color, etc.) 
(Gal.) 

/")@ 0 - J;::;-·, 73 .. - -· -·· ,,.;.,,..-1,f 

l?!"Z '7 o.1f'~,..1 ( /)/(y ) 
·. 

,,..,.;_,.._ ~/J# - - - - ~,.-(/ 

1602 ~ - z4,dO - - -· - R.ac.44",c. 4 ~ 

)6.12. ·~ 22.65-:'. ~ - -· - ' I 
/.£.f /,.,/I ~ ...... ""' -

1615 I Z. - - 14,91 4-, 9 z.. 0 .. 3 2.. 1 >l'-'00 8£/.v 
/ ~17 I .tL - ( /'),<\{) - -· - --: bv 

lbZ.7 L4 
~ 

/(' €<::.-¥~-< .:;- <!'" - ?c 4, 2.,,t:) ·- - _.. -
/(p',7 14 -- z·3., o ' ' -· - - - t1 /"/[.§,{ h- t ~A--" 
I ~t/.S· /4 ~ ·.:z.-Z.';40 .. ....... ~· · ... ··~· ~ - t( '> 
/6qt> i7 - ·. •. ;;!IJ/t~··· / .t:;. 7<! 4:.f / · ··.&1 i,;.7z.. )/~00 01.:v .. 

'· 
r.·: 

. 
:· 

.·, 
\ 

': ;., ·.· . ··,> .•.,"·J .. 

. · ;;.~·' . ·, ~;_, :: ·,: .. • . .;,, /:J;,, ... ~ ... :: _:"· ·. ~: . ... .;:.: ' 
. ., .. · .... ::. 

·., ~ • ..i .,·., . i· ·.::·;·:,.:·.,. ~· : 

. , .. :: >·-~'·'. 
. ·~ .. . .. ~ ••" •.•.•r•·• 



[I L]1t /t(,JT 10 

Well: 1<6;:¥{o<µ'1 !@ 
Site: .SW~ v t 6 

· Date Installed: ti · . ? - o s 
· Date Developed: Jl-t1-o:;:, 

Dev. Method:· ftJMP+ S1.1M-1; 
Pump Type: Af-..,e' fJUt.:rtc. 

Time Cumulative Flow Rate 
Water (ml/min.) 

Volume 
(Gal.) 

MONITORING·WELL DEVELOPMENT.RECORD Pag.e _/ of _l _ 

Depth to Bottom (ft.): :;;2.6. &.:<. Responsible Personnel: ['WU .0 'Kw/' v lJ 
·.·Static Water ·Level Before (ft.): 0..3/d ··. Drilling Co.: !3'ow~;e MC?eNG:::-R 

$tatic Water Level After (ft.): · · Project Name: Al S WC /.}A' 4-N'E° 
· Screen.Length (ft.): I 0 · Project Number: ----'-""--=-9_CJ_;6;_0 _________ _ 

·One Well Volume: '<:>, 591 / PID Readings: Borehole· :::::::-ppm 

Casing ID (in.): .a ~-· 1 
PIO Read.ings: Breathing Zone..:=::-ppm 

Water Level Temperature pH Specific Turbidity 
Readings (DegreesC) Conductance (NTU). Remarks 

(Ft. below TOC) (Units~) . (odor, color, etc.) 

lo/d.0 Q .:2.. 3..6. B· ~ 
_ .. 

-· - ... - SVR&.e HJR s /1f,.U. 

/L/.2.S J. - -· -· fv/"/ P1J.1C- n/t-RK c1<e'7 
/tf os· B· oz0,1s-? --.. ·- - - CltJuJ/y 

lots '7 - - /lj., 86 3. 8¥ '~:;.. () 3 /()t() 

/~ 30 /(} - - 14. 79 3,7t I i3 g ~0'8 
1:l~o J:2 9.f( £.A/rJ 

v '· 

•" 



MONITORIN'G WELL DEVELOPMENt RECORD Pag.e _!_ of -. _I_. 

Well: iC..Mw-r L 1 . bepth to Bottom (ft.): 28.r '1G". Responsible Personnel: _,,-:".:;._;.~~d%~.)::<."*""d-""_/ _______ _ 
.Site: · S'wMydt~ StaticWaterleve[Before(ft.): 83.o;? DrillingCo.: &'4;14.15~4 /Ho;e.N',~A 
Date lnstalied: I l •· (l - o 3 ·· Static Water Level After (ft.):· !li. -5" · · Project Name: N5'W< <;-:e_;11..,,..r.r . 
Date Developed: . L.L ":' l. l.:" t.13 . . . $,creen Length (ft.):: · /<.J ' . project Number:.,_.: _..:::9;..;:·t:J~~=o:;__ ___________ _ 

Dev. Method: Si.t..-t< £ eq.-t;.:,. Orie .. Well Volume: j:p4 .. PIO Readings: ,;,· Bore~ole~ppm 
Pump Type: "8Ail;~ · · ·· ' ,Casing ID (In.): ~ ... . , PIDRead,ings: Breathing zon~---=--- ppm 

Time .. Cumulative · Flow Rate,. 
Water · i. (mVrnin.) 

·vofome 
····,~:t• 

.. : ... ·. 

Water Level ... Temper!iture 
Readings .) (Degrees .C) 

(Ft. belQW 1'0C) 
·. 

H P .. 

: ... \~ .... 

Specific • Tutbidity 
·. Conductance · (NTU) 
: (Units·-. _) 

Remarks 
(odor, color, etc.) 

1o.•..::o;;.1s~·-·s,='-··..;.·7 .... ._· .... :_i_:,._1;....a_•·'·:....·L_·-+-----~......;;· .. _·--·· _. ·;...__...i-_./~·;;z.~·..j;·¢;..::f:s:;::;·._. ~....;7._.7_ .... _z.~·· _..;a;...::....·'-· ~;... ..... ~_··-~·->_1 ... c:1_0CJ_-1-.=G ..... ;.....;;:<"-.,.,__.....____. _____ -i1 .. 

0·$1(',)' ·.•· · :: za '- I - · 1:1.. 2}i.. _9;3 cj ei. t ~ J >'""cl. 

,-

'.:· . . 

.. ~·' .. ·. ··~-

.-:./ 
. ·~·-~·~ 

.. •" 

.. ~ ,. 

·; ,. ··~· . . . '. 

~ ':! ; : . 

: ... 
· .. ;:: ..... i··: 

·'': "i·· . 

\"."·. . ........ ,.. .. ·:'.:: . 

. . '' .. j:·: .. ):~· . 

.. .... 
··~~ .. 

·,·_' :.: 

' ... _ . 

(( 

-· 

··). 



. ·:•·.<.· 

''MONITORlfjJG WELL DEVELOPMENT RECORD Page _j_ of _L 
' • •t v~• ·"'.•''• 

. . ... ~.-·· . . . : . ·.· .. 

. . .... . . . . ,. ···~·· . 

i Well: ·,~ MW-rl'Z. Qepth t~ Bottom_'(ft.): .... '.~:-, ?_l,i~ Responsible Personnel:--=7:~-~8~0=-;,'-'-'"";..;;H...;.'_.,_· ...... '--------
'Site: s·wivi~ l.{p · StaticWaterLev$1Before(ft,}: .i.Z·('3. Drilling Co.: B~ws.i.!'.-c. ~51.v4.:C 
Date Installed: /I J ii o;3 .~ ''Statid Water Level After (ft.)': ' 'ze:·{i?" 'Project Name: ' NS' WC C£ANL!:'° 

Date Developed: i/A 2 Lo .3 J Screen length (ft~):· /o ' · · Project Number.: · N 2.· CJ 6 u 
I , , ' I --'---"'--=-----------

Dev. Meth.od: .Zrttac.ir e ev-cc.c .O.n~ .W.~1,1 Vo.fume: '!'I?,~ .·. • PIO Readings: , Borehole~ ppm 

. Pump Type: FAti•~,cf')~4.-J-;!,/1.ic.Casing ID (in.): : ?.''., . . "~. . flD Readin~~: · 
. < 'i' " .. . .. <;t/;(Ge'. /";.¢'> -/J-s'"<:J ,4/.-eJ 

Time.', Cumulative ··Flow-Rate:·· WaterLevel ~,. ·remperatUrEf pH Specific Turbidity 
Water . (ml/min.).. . .. .R.el!dings (Degrees C) . Conductance (NTU) · 

Volume····· · (Ft. b~lowrbo): · .:.,,,,.~~··" .(Units __ ) · 
;. . . fPaP.I '- ' 

/4.:3o ·1tc. Z5~ .... 
. /' ;, ..,. ,,,,...-: . ,,.,,., ':.i!;!°"''-0 . c-r ~ . ~ I 7: .... /;JJ. ·'-!"' '· 

I I .. ' . . t 4 ;.JS' 

ff .z.,1. za 
·. '· /?. 3 c:) ·•· ••. 4.i5--

lf '27,<£5 .· 

1t>4 

~48 
603· 

58J 
~~s 

~'1:>" 
)6, 

.;51coo 
> lO.:.Q 

· .. ') 1 ooc> 

.., ( fJ(ICJ ' 

3/S-
91. z.' 
333 

) f,0,.(;) a 

'.zr,1 

Breathing Zone-=- ppm . 

Remarks 
(odor, color, etc.) 

' ' 

'/);fd~ A# ..... 4/,,.<k 

V"' ~/(, Bl'f.IY. - <.;,' ey 

DA-ti< 8,(/l( 
J 

-G,..c...,.. 
I 

1' ~I(.\<... BR/\/ - r.;,,,,r-.J , 
~,..C..'1''/'~ 

L~ 4,<:.y?.'# 

UI"( y I$' /7. 

<;,.-c:. y 
' e/.:,,.....c.. £/\/() t/£°V. 

"·--- :""':--· 
~- -· ~("C/.,/efA'C, ef ( //. 4 C).iJ) 

.~ ... ' . ' ·:.; , 

; ~ .. :· 

·. ":.: . ~-.... ,.· ' 

... ~ _:.< '• :0.1, :: " .·' '°."' • 
.. 

. :.:···'\ "· 
. "··'·'-'·; .. :/"' ·· .. : ... ' . ;·· 

.:':..· .. ··"' 

@ //rJltll'ht!S : ZZ.7 L 
/ ... _ ..... 

··-~:·· 



(~J ···.MONITORING WELL~DE:VELOPMENT RECORD Page_!_ of j__ 

Well: · l (4 M 'tJ I I~ Depth to Bottom (ft.): ~('::) .\ ·Responsible Pl9'rsonnel: __,_M...:..:...· '-=-""='-=-..i.~ . .ic..~1""-'--------
Slte: ~ w~u IGa Static Water Level Before (ft.): \Q. ~ z... Drilling Co.: B~WS'frA- M.oJC..N*·~ 
Date Installed: f / - ll. - 0 .3 . Static Water Level After (ft.): . · Ti> A'{ Project Name:··· ~\$",•WC 'ctt:.IJ.NE 
Date Developed: 11 ··Z.' "Q! Screen Length (ft.}: to' . Project Nu~ber: __ ·9"--0...;.<0_0_--'-'...;.__...;....;....;. _____ _ 

· Dev. Method: v/..c6a ·Ii. &~~ · One Well Volume: 6 '- · PID Readings: . Bor.ehole~ ppm 
Pump Type: 'Su~c.<·~ ~LQC. '' f · ''Ca§lrig ID {in.): . . · z. '1 'lQ PIO Readings: ' - ·sreathlng Zone-=- ppm 

?1J r.... fl ·~ E~!S mrn'c. · 

Time 

I (p 10 

'· /,·,.:. 

Cumulative 
Water 

Volume 
.~L 

-
·a L 

'-\ I 

Flow Rate 
(ml/min.) 

-
Bao 
f/OC; 

~oo 

Ejdd 

5<co· 

9i~ 
'. 

', 

Water Level· . Temperature 
Readings (Degrees C) 

' (Ft. below TOC) ' . ' ' . 

/o~zz -, 

12.z.o . ·.,Z6'> .6.3 
/b .. S-:7 ./$.7<&· 

./ f{ ::s /S. 78 
·J)/C''/ 

__,.. 

ll:a5'S' ·I 5• fu l,., 

., ~.~.s;-: IS·~-; 

. , ;· 

··.-.· 
: .• : , ' ;..; ~ .i 

.......... . .... 

. pH Specific 

.-... 

tft..as.. 

568 
.s. S:J 

-
$.&JI' 

~-; (p .s 

Conductance 
'(Units~) 

-
·t;J.41& 

a,39~ 

Q.'t~b 
-

. t../7b 

i 49 c, 

'.~ .: : .. : .. ''4- ~~: .::' .. ·• ·,.:.,· • . .'.•·,7 .:< ,, :· •• • "· 'i . .:.·. '.!· .'.,' ... ·· ... ,. '.•. ·' ·.· ·'' · .• ·.·.' ." 
,:· '' ........ '·-.···· ' ,' .•" ,,, 'l',<, •• ,. ••·... : • 

Turbidity 
(NTU} 

...... ..........:;. 

//ooa 
)/Ood 

')1oee;, 

-
....... 

·-
'' ....... 

Remarks . 
(odor, color, etc.) 

s/,,,.A..r /4"~<:;d 

g,cN 

. B/l# 

/JIVV 
Pv~~c. };R.') P w1.,o of:'t:"' 

fjHJMf c:),J 

fJ \J~G r.t (.:; . (J A.. y 

~ VfV\{:;. 01\..) 

··. f:JvP..~l'f'(:) ·oA 'I 



[~l MONITORING WELL DEVELOPMENT RECORD Page_!_ot~ 

Well: //.JAW 7" 14 Depth t6 Bottom (ft.): ·Q, '-1.:?tJ Responsible Personnel: F 4/UIJKw ye If 
.Site: .S Witt/ t b .Static Water Level _Before (ft.): · Ot<.y Drilling Co;: Bow.St::.( 11QfA/~~ 
Date In.stall.ad.:. I/-7-: () 7 Static Water Level After (ft.): N4 Project Name: N 9 o ~ c Ge'1J..vc 
Date Developed: JJ4 ~creen Length (ft.): t O Project Number: N 2 o b o 
Dev. Method: Pvl!P I $vRf& iCf2ne\Nell Volume:: ·· /..IA PID Readings: Borehole-=- ppm 
Pump Type: JJ .0.- · ·casing ID (in.):_.---"-;);.-· ______ PID Readings: Breathing Zone_-_ ppm 

Time 

09ao 

. v ··v 

. ~ ,. . : 

Cumulative 
Water 

Volume 
(Gal.) 

Flow Rate 
(ml/min.) 

•. . 

Water Level 
Readings 

(Ft. below TOC) 

.·. ~- 0111 lf-7-Q] . 

Temperature 
· (Degrees C) 

, .•.... ·. 
·,:,..· ... : ... [: 

pH 

. ··:.•·. 

Specific Turbidity 
Conductance . . (NTU) 
(Units~) 

:"···· 
':'· 

. ,., .. ;,.,::·· 

· .. ·t ·· rv . 

. ,. ,.,.! < : • •• ,f'·'{~·i.! '/ .. ~~' ,,:·· .·: :. , ..... '• -~ ·-r·:,:: ..... : . . :·. ~~···· : .. . :~ .. :,'l.j .;:·:··:' ;: . :,,,.,, "' . 
··'.' ':: ·; •· ... ·::-··.·· • ... . ,{-:'..·.,:·• ·:--: f '"·.:' ;, ~. ·• ; :· .. K1. . •. ··: 

Remarks 
·(odor, color, etc.) 



'. ~·. . 
' 

Page _t_ of_/_. 

Well: I to M. w'T & 5" . Depth to Bottom (ft:): ;r~. " . .Responsible Personnel: M. C.pG.H< A....J ,/s G / 7~ . 
Site: · $°J&M4 t '- Static Waterlevel Before {ft.): Sl 7 O Drilling Co.: · 6eiw u;f.. £. /??cu.NL..-<. 
Date Installed: tt.-,9 -.03 StaticWaterLevelAfter(ft.): r>~'/ f'.'rojecrName:. · · N swc.: C..C~""r 
Date Developeci: · ll ·Z...l -o 3 Screen Length (ft.): Lo 

1 
.ProjectNumber: __ ~J_ci...:~=-<>----------.._,. 

Dev. Method: 5+f'MC i e'"'""~q tOneWell Volume: 7f1J/ PJO Readings: :.aorehole~ppm 
Pump Type: C-1~e.·~ i V tr&.. ~t' · · .,~'Casing -lb (in.): · · Z. 1• i? PIO Readings: Breathing zone,.:,...,...::_ ppm 

W;,.tf&~~~ 

Time Cumulative 
Water 

Volume 
(Gal.) 

. /720 ' a~c "'. 

' . 

. :./ 
. '·,}' ' 

. Flow Rate 
(ml/min.) 

-

Water Level 
Readings .... 

(Ft. below TOC) 

. ''· 

' . 

Temperature 
.. (Degrees C) 

pH 

_ .... 
-.... ,·~·,''8 3 -.·l7;~·0 

Speciffc 
Conductance 
(Units __ ) 

. 

··Turbidity 
(NTU) 

-
I . 

I • 

Remarks 
(odor., color, etc.) 

I I 

·'. 



MONITORING WELL DEVELOPMENT Fn:coRD Page .!_ of _l_ 

Well: D~pth to Bottom (tt.): 3tf:£ 
Slte: Static Water Level Before (ft.): 43, J 
Date Installed: · · · static Water Level After (ft~): · D'F!Y 

· Date Deveioped: .. / ./I .. o .. Screen Length (ft.): ., /s · 7 
.· · . 

Dev. Method: .. s &'!-,?:~ f ~419 e:on~ Well Volume: · ,,..,, Z J... · 
Pump Type: Wh'ALc Casing ID (in.): z -~ -

Time Cumulative 
Water 

Volume 
(Gal.) 

14~5' 0 

1445'• .,,.,3 t.·•. 

.. ·, .. ·. 

'Flow Rate 
(ml/min.) 

· Water Level 
. Readings 

(Ft. below TOC) 

· .. , :3.:5:~ 

Temperature 
(Degrees C) 

.,., '} ~ 34.;, 7 -

.,",! .···.-· . 

pH 

.. · ResponsiblePersonnel: .....:-...c:'2;..;.~ ...... .a:6...s· ~1Ao.-..:.<1=H'._-______ _ 

Drilling Co.: Bo W'S"..;,.,,· $·.a;..yc.::c:. 
Projecit Narhe: · · · Ns'v.c.::: · c.<ANE 

·· Project Number: · · 2 06 o 
. PID Readings: Borehole_.::_·ppm 
PID Readings: f!reathing Zone_ ... _ ppm 

Specific 
Conductance 
(Units__J 

_ __,, 

--

. 

,,;' ..... _ 

Turbidity 
(NTU) 

·-

... 

Remarks 
(odor, colo_r, etc.) 

i:>AJ/ < /~/ .. "-/ (8£A/~: ,.p#!y) 
a~ d ,.if/~<!::'" 

II 

·. 

. ;: 
.•. 1: .· ·. ~· , "n .... , ;·: .._ 

~ . '· · . 

.h~"'· ..... ' , . 



._.,. .. ,._,. 

Well: l'Mllf{Z .17 
Site: 5wM q /4 
Date Installed: 11-8 - 03 --

-Date Developed: I/ -2 z .. a.s -
Dev. Metho9: ~q.c64 .f.,4~;-/_ 
PumpTyp~: ·-- Pha.J.-/~'c. • · 

MONITORING WELL DEVELOeMENI ~ECORD 
.. ·~ •. •• . . • •• ~ . • . • ' • !., • ' : • . • • • . . 

I I -Page_of __ 

. Depth to.Bottom (ft.): --- 2tt..o . ,R·esponsible Personnel: 77 1?GJ.JAtU-/ , _ 
Static Water!-eveJBefor~ (ft.): /.E!4 I _ Drilling Co.: -Bowr£& At?oA#4'-'-

Stati6 Water Level After (ft.): - / Z- f#L Project Name: Nf we. ~ -
ScreenLength (ft.): 1c' · ProjectNumber: __ -_-..L.'-=c;;;...;··~::.--0---"---------

, 1Qne.Well Volume: --- -7 L. -PIO Readings: i, -- · . --: Borehole:·~"' ppm·-': 
'casing ID (in.): · :2 1'!f, PIDReci.ciings: · . Breathing Zone -ppm 
' ~ . ' . "' ·. . . ,,~ ... 

Time Cumulative 
Water 

Volume 

Flow Rate -, Water Level· · ·· ramperahire - pH Specific Turbidity 
(ml/min.) , -. Readings (Degrees C) -- - Conductance (NTU) _Remarks 

-(Gal.) 
(Ft. b~low TOG) ---_· _.(Units ___ ) -- (odor, co.lor, etc.) 

-1100 c:::> 

---i~-.30 --- /7.d;~ 
ll:Z. c> 

I /JO • I j $1. 

2.4 L --_ /7.. 0 8 

l/f7CJ --- -_ ; Cl - L_' 

., /7. 70 __ 
•. , .... : .... , 

iZ Jo l-7./f:: - ---- -- ~lt'J ;o. 6-z,-.e; -_ 
IZZ c) 

/Z:l,o -_ 54L 

·- ~ .. , .. 

--



' .. · . : . ' . . . .... . . . ~··;"·~;.;•;:•.;,; . ' ' . . ,,,.-.:·.··::,_:.-· .. 
·"1 

· : ·M·ONITORtMG.WELL OEVELO.P.M.ENT :·RECORD Pci.ge _l_ of _1_ . 
. ., .. ~·· ... ~ ... ·,;~ .. · ...... . 

Well: 10fttlUT 18. . .. O.e.ptlJ·to.Sottom(ft.): ·''/at. p ... '.Responsible Personnel: .Prirso w.~h-[2_ 
.~~~~ lnsta~?11 /_/;l~MUMl ~!:!:~~:!:~t:~::~tt~9!{tt~~.): 1E[ ··· ~~~~i~~t~~·~e: ·~~~~~~ ·-· ... 

Date . .Developed: I.,.. I~ -Cl-t · .· Sere. e. n length (ft.): · , : -(£ . P. ro.je·. ct. N.·· l.Jmbef: "l6 0 () . . ..... 
. Dev. Method: W&f1U.A- +" eeri I.,..~ . One Well Volume: . t5v•:.__:__ ; ·PIO :Readings: Borehole___Q_ ppm 

Pump Type: · ·•· /Vli . ' · Casing iD (in.): •· · · · ];: '' . · .PID Readings: Breathing zone~ ppm 

Time 

.. ·',.~.· ... 

. .. .. . '.· ... . ~ 

Cumulative . 
.. Water 

.. Volume · 
.... '• (Gal.) 

·. f 

' 

.... ,.. . . . . ·- • .. ' . . ..... ,.. ~ 

. ' 

Flq.w Rate . ····. Waterleve1···. ·.· 'Temperature"'.: pH 
(ml/min.). . Readings .: .. (l?~gr.ees C):'· •· 

, .... - (Ftbelo~JOQ)· \ 

''·· .__ ~- . 

.· 

-·· .· ,.~ 

··.: 

. · < .·• 

. ,.~ -~·. ·.~. . . . · . 

. :·.·· .. 

: ...•. : ...... · . . . :·. . ... . 
..... ····<i, ·.· ............. . 

. . :"· . 

Specific TytbJdity 
Copductance · ·· ... (NJU) · . 

.. (Un.its -·· . _. _. ): . 

l ••. · ... 

. .. 

. ,;:.· .. : 

I 

. Remarks 
(odor, color, etc.) 



APPENDIX C.7~3 
SWMU·16 

MONITORING WELL DEVELOPMENT RECORDS 
ROUNDS 



. [ It) Tetra Tech NVS, Inc. 

Well: /6 /-!! Wi- 19 
Site: . ~'WMu /~ 
Date.Installed: flz...r-/o + 
Date Developed: 8 ?7/...c4 .· 
Dev. Method: 5;,i'tc< ;--r'"'#l(g<J 
Pump Type: Wf.14' c-,,,c · 

Cumulative 

Time 
Water Flow Rate 

Volume (~1b'111i1 i..) 
(Gal.) (6A-J..) 

1338 - 0 

/343 s I 
134 8 l 
1:353 of 

13 -S'B / 'Z.. 

1403 I 
/40~ f 
11- 13 l7 
1418 /' 
142.~ .J. 
'1+2.e> .2'l 
143 3 j 

.· 1 43 f .· 'B '~ 

14 <f :J 22 

·. MQ~ITORING'WE.LL O:EVEL.OPMENT RE.CORD Page _. _( of _(_ 

Depth to Bottom (ft.):_•. ____ ,,;,_, .,..'8._,.·_d __ (')--,---
Static Water Level Before (ft.): _..___· ..... 4.-... __ 3_3,___ _____ 
Static Water Level After (ft.):.._. ---,...-~.,....._-~--
.Screen ,Length (ft.): -=---~·--.../_c:i....,' ____ _ 
One Well Volume~):_~_.....z'-"-,_...Z..__ __ _ 
Casing ID (in.):---·-----· ---=2.._'_' <S2-···,___ 

Water Level Specific 
Readings 

Temperature 
.pH Conductance 

(Degrees C) 
(Ft. below TOC) (Units __ ) 

4.33 
.._ - -

/O.Z Z zo. a~- 6.45' o,,.;,~-7 

/z..oo zq. ll G..£4 ·c;· ;.:f/6-

12.& 2 I.?.~~ d,U- o. 5'"/:?-

/3.08 / j, 8 CJ 6.5tF c::J, 5'U 

/-Y. os. /J. t) ~ '1-::F I al. :>"d 2' 

.1:r; 6¢ I !:J. j-8 6.</J 0,. :!"/a 

/6.. 6;;) /;!';. /~- ~. 5-.J. .c:J, -5'/e 
~ zo.z.¢. ~:5'6 d.fd6 
~· 20.~7· ~.48 c>-49~ 

~ za.efJ ~~, Cl.1'9r 
~ 2.,o, ee 6. z e CJ •. ~,,, 

.·~·· , !:<id. 'l :~;' · 6'z-;:: . /~ . , . ~ .. o.·'4Ji';·· 
~ z f; 0 I 6..zi... Cl. 47r 

,. 

Responsible Personnel: -·~z::..._. ~&..-o"""J/'"""..q~1_..'-i_.AI.....__ ____ _ 
Drilling Company: B<:> kl"SG~ - Mc,f!N4' r< 

Project Name: - NSWC-CRANE 
Project Number: --'"'74-._.<!~8 ________ _ 
PIO Readings: Bore Hole_::_ppm 
PID Readings: Breathing Zone-=.._ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

- ;~.,,,,~?'- 2?.£1,r'. (e,,e,v ) 
>10<:.(J+' ~,'(,./ 

> /c> c/C) ff~,;./ 

)/cJdc.) ,6',,(A/ 

'/'tr:.J.J<:) 9~,._/ 

>fcH'JtlJ 9,-e.J 
.. g,e.,J .. >/ciu ~ 

?/¢0(;") ;s~A/ 

>1<;;)(;) <Z.l $A!,/, 

7a~ Lf...61.<c./ 
):Jcl SI, <J/ou ./v 
. ,:JcJ . / 

/;( _j' / c:/o ~ e/y. 
~S" 

, 
tc i.< if 

f o .~~L;I/<.. 



( ttl Tetra Tech NUS, Inc. MONITORING WELL DEVELOPM.~NT RECORD 
. I 

Page_!_ of __ . 

Well: t6 MW 1 l o Depth to Bottom (ft,): 18. a.s ~ 
Site: S WM/./· 1 ~ Static Water Level Before (ft.): _,S.=-· ...... o_o_· -------
Date Installed: · . 7 /? eLr.J 4 . · Static Water Level After (ft.): _ _.o.._1t_y..,..· ----~ 
Date Developed: 87Z:7/o4 Screen Length (ft.): __ ...... 1=0 ....... • _-'--___ ""--_ 
Dev. Method: $v-A4~ i!. /4"'1"4 One W~ll Volu .. me~L):_.2 .... ,r:....:1..-" ...... -------
Pump Type: ~~4-f.A Casing ID (in.): 2. '' '() 

Responsil;>le Personnel: . · ·T. Re. .1 A\4....1 

Ori!ling Company: .6owr4"& MolfNAf<. 

Project Name:·_. ·-NSWC·CRANE 

Project Number: __ .,._,7~ .......... "-'d=--· --------
PID Readings: . Bore Hole....::::..._ppm 
.PID Readings: Breath.Ing Zone-=-.ppm 

Cumulative 
Water Level Specific 

Time 
Water Flow Rate 

Readings Temperature pH Conductance Turbidity (NTU) Remarks (odor, color, etc.) 
Volume (1'1"1b'Fl"lil"I,) 

(Ft. below TOC) 
(Degrees C) (Units_) (Gal.) ( r:.41 ) 

/2 Z I c - s-:~o - - -· - -· 5 T;tf.;! r /-"4"'4'~ ( 6r'-y) 
, 

i2 z. 3 :z.. I j//11 - z.o. Si ; 7. Z,/ o. 34 1 ) l OClC G./tEY 

I Z 2- 4 3 lj~~ 1- eo - -· - - L,,L C...-'(..y 
J2Z t;:. 7 /Q,,d~ /,?,-; JP,, 99 l~.93 0. 31 9 )'tcJcJ() LJ/'~ 'Y 

JJ .~O 9 
,. 

( n.<,i/) 
I' ( --p,,cy ) · /9,,..... - - - - ./(' .r <C h'4 ,e,r./ 

lz, 3 ('" 
, 

'-.. /~. '?8 - - - - - /17 '5' ~ .#.+-<. ~ ~ 

J z 4° ~ /~ <:) c - - - - I 
17-4) ~1 - 15. 71 - - - - .q 
I Z. ~ o 9 - I S--3:5 - - - - t 
IZ51· " - - I 11.c. ~ 7,/4 o.e44 °)/O~G) ,,f' Lf" .f /'Al-A' I ( B.</I/ ) .... 

J Z.?3 II ·/j'//1-1. (p,ty) ,.....;;:,...<..,,. 
...... - - - -

/25~ 1 - '76, 71' - - - - /(£ fH //At.($.. 1£' -, 

rz. o·s .·~ /~,,49 
; .. - -- - - -. 

l3D?i I I ·- /6 .. Z I - . .·<i ~ 
..,. ....,... ; "'!9 ;e 4 ~ f-1 ,,..-;- '<17 

;; a·B I - ~ . 19. tg 6-12. id 2.( 7 '7/e;~ d c1rey 
I ~·09 It. I 'JP""- p,<y - - -· -- p,< '/ 



[ I L} Tetra T~ch NUS, Inc, 

Well: . /G MJ47" 21 
Site: ;j' W#'IV / t;; 

Date .Installed: 2/9 /o4 
Date Developed: 9 /z. '/041-
Dev. Methbd: ~il'Re e' tfuq ~ 
Pump Type: M #:of..t'4tA . 

Cumulative 

Time 
Water Flow Rate 

Volume (mUmin.) 
(Gal.) 

07~0 - -
o7~e 3 /\/,ff 

() 74. b c.-
.,.) -XIA 

0750 7,.5 /yA-

or.->)· ·.1 -· J A/A 

.... --, ,'"! <~·.1 ()> ' \ j/,4. 

., <;!,) ·<"' l /VA 

o.9..1/) ~/,5 /</fi 

0 ?11 ~~ ~-
e ,.. . ..; J'/4 

0 8 J9, JVA 

Ot;.'1.,l::.\ 'ff' NA. 
o<QZS B~ t\/4 
cJf)30 9 AIA-

'? .:;.... - t ""' f4-ih 

II .: %-I-A I 

MONITORING WELL DEVELOPMENT RECORD Page_!_ of_/_ 

? 7. ~· C;,yA-1 

Depth to Bottom (ft.): ____ ..... 9_3_._ •. ...._4-=S--........s ..... A_'°" ..... .f-
Static Water Level Before (ft.): _.,....,_z_o_:s_-__ _ 
Static Water Level After (ft.):· __ · .... o-..:..-.'i...._ ___ _ 

Screen Length (ft.): .... ·-..... ··----' S_' ----­
Ohe Well Volume ~L):_'_.· _.4. ....... -3_~----

. Casing ID (in.): z ~' · 

Water Level Specific 
· Readings Temperature 

pH Conductance 
(Ft. below TOC) 

(Degrees C) .(Units __ ) 

- -· - -
. 8~-1 /1,Z~ //,87 4, dl.5 

9 a.S' /2., '"JI // 7/ 4. ¢2. 3 
C o.e \)) - - -·· 

9 4 .( , ... _. --- ---
94,s6 --· ·--·- ---
94 . .3 s ~ -- --· 
CJ 4. Z B -- -- -·--· 
()1( v /1 . .3G //,88 2. 8. '.5'9 

CJ~.5~ - -. -·· 
~ "· 4- 9 - -· -
9~.</-2 - -· -

'[i)t('/ I~ a7 IJ.91 ·2 'Z.i.J 

n .. /l 
/ 

Responsible Personnel: C°"'"'°'/RW4 /.J ~ 
· Drilling Company: --""'IS,_-..... 1'111\......_ _________ _ 

Project Name: _. - NSWC.·CRANE 

Project Number: _ _,7c:..· ..;::;4;...:t1~e'--------------
p1·b Readings: Bore Hole..::....::;..ppm 
PID Readings:· Breathing Zone-=._ppm 

Turbidity (NTU) Remarks (odor, color, etc.) 

--· -
>tO<OO V,.j,,.k 6 ..... c.v 
"/ I wo<:J \1 \j ADO.!,{) L7)<' ,t;.f .·I · 

..,..., ll ;, . .J < I"IL..l.rl.·I .. ~~Ail C:t 4f : 

- ,.e4·c:~/ .#;,(" ,:;,1£'. ..... 4 ' .. 1,-:-·· $.i!:i/)h'"'~,,.,.1 .. 
.. 

..... _ .. I 

--· 
-··-· 

---· ~If 

') {OCJU t).q..-/< c..; ..--(, ~ ... 
, - J?t:· c:;:.,,,;r4.4" Ci t.:.z""" 

·- \ 

- Jr 
"> 1000 ·D ...... r 6,...c..,. . , 



APPENDIX C.8.1 . 
SWMU 16. 

WATER LEVEL MEASUREMENT SHEETS 
HOUND 1 · 



[~J Tetra. Tech Nlis. Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: _____ C_RAN __ E ___________ .Project No": N9060 

Location: CRANE, IN . . PerS<>nneJ: . 
-------~----------

B. Balkovec /T: A<>Fihn · 

Weather Conditions: _7_5_de_.=g r_ee_s_and_· · _• _S_un_n~y ______ Measuriog Devic_e_:_M-_Scop_,_e_·_· -------1 
Tidally Influenced: Yes NO._x_ ·Remarks: . SWMU 1£) · 

-,---"--c--""-.;--,~.-.. ~ .• ~--~-·-.~~,,,-"-~ 

.. WE$-M~01~ <5iSl2003 . 1757. .· 766.67 31.00 . 735.67 

WES-14.,.02~83 
. . . 

1551 14.23. ·. 752~31 .. 5/512003 ... 766.~ 

.. WES:-14~03:.;83 515/2003 .. 1443 _76~3'93 18.80 • 745.13 

~ . 
WE;~14--04~83 5/512003 .1431 · 762.99 2s.a0 736:19 

~· ·. WE..$-14-05-83 $/5/2003 .. 1800 769.40 32~59 736;81 

' 
'~- ... . l6.MWT01 515/2003 . _1422 . 764 .. 50 25.1.9 739.31. 
. ::. 

1E)MWT02 14;3.3 - 6.5$ . 753.81 .. 5/fi/2.003 : : 760.36 

16MWT03 5/skooa • 1430 764.41 21.20 737.21 .. ; 

.\ 1.6MWTo4 •. 515/2003. 1426 1()9.14 . 8.oS 758.09 

1 . . .. 

·; .... 1E;>MWT05 ·5/5t4003 1428 766.88 29'77· <737~11 

., . J6MWT06 5/5/2003. 1420 - 164.44 .22.33 . 742.11 
~ ., 
; 
., 

: 

.. WES-14-0HIB .. 5/30/2003 1714 .766.67 31.00 . 735.67 

WES-14-02.,-83 5/30/2003• 1654 766.54 14.56 751.98 

.WES-14-03-:83 .513012003: 1710 763.93 19.83 744.10 

WES-14-Q4.,.83 5/30/2003. 1718. 762.99 2727 735.72 

WES-14-05-83 5/30/2003 1716 769.40 33.QS 736.35 

16MWT01 5/30/2003 1656 764.50 ·22.70 741.80 

16MWT02 5/30/2003 1706 - 760;36 12.18 748.18 

16MWT03 5/30/2003 1704 764.41 28.07 736.34 

16MWT04 5/30/2003 1659 766.14 13.14 753.00 

16MWT05 5/30/2003 1701 766.88 30.39 736.49 

16MWT06 5/30/2003 .1658 764.44 15.92 748.52 

•.AS measurements to the nearest o_o 1 foot 

Page _I_ of-'-· 



', .. 

APPENDIX C;8.2 
·· · SVVMU 16 · . 

WATER LEVEL MEASUREMENT SHEETS ... 
ROUND2 



( I L}mraMNUS.~ GROUNDWATEH LEVEL MEASUREMENT SHEET 

Proj~ Name: NSWC CRANE . Project No.: N9ooo 

· Location: SWMU 16: Per{>onnel: T. Rojahn 

Weather Co11ditiof!s: Partly Cloudy w/ Ten:ip. in the 20s Measuring Devi_c_e_:. _____ M_-_Sco.;..,.. ·__,_pe _____ -'---1 

Tidally influenced: Yes No _x_ .. Remarks: 

· .. 

· · WES-14-0Hl3 1124/2004 1032. 766.67 . 31..94. NA. 734~73 
_., ·.· 

·~ 

WES-14-02-8°;3 112412004 0935. . 7661>4 .. · 15.36. NA·::. 751.18 
. ~ : ·•·.· 

WES-14-03:.ro 112412004 
·t 

1047. 763.93 '20.00 ·NA .743.93 

WES:.14-04-83 1124/2004 1041 ·762.99 . 28.39 NA 734.6 

WES-14-0s.:ro 1124/2004 1038 769.40 34.18: ·NA 735,22 

;> 16MWT01 1124/2004 Q945 ·.764.50 19.12 ,NA •. 745;38_ 
.. 

. 16MWt02 . :1124/2004 1024. ·760.36 10.94 NA• ·-749.42 . .. . 
.. 

16MWT03 112412004 102~- . /'.64.41 28.34 NA 736.()7 :-.: . 

t-" 
·16MWT04 1124/2004 1015 766.14 13.11 NA .. 753.03 

-:: 
16MWT05 1/2412004 1018 766.88 • 31.44 .NA 735,44 

(- .. 
16MWT06 112412004 0947 764.44 >11.41 'NA 747.03 

- ~ 16MWT07 1/2412004 1003 762.87 Orv .Ni\ Orv 

16MWT08 1/24/2004 1005 761.56 97.03 NA 664.53 

.16MWT09 112412004 1008 764.28 13.88 NA 750.4 

16MWT10 1124/2004. 1010 764.43 22.05 NA 742.38 

16MWT11 112412004 1012 765:24 96.3 NA 668.94 

16MWT12 1/24/2004 1044 755.45 20.13 .NA 735.32 

.16MWT13 11241200.f .1025 759.57 1025 NA 749.32 

16Mwi14 1/2412o04 Abandoned Abandoned NA Abandoned 

16MWT15 1124/2004 1026 759.69 53.23 NA 706.46. 

16MWT16 112412004 0956 764.74 32.93 NA 731.81 

16MWT17 112412004 1000 766.53 15.35 NA 751:18 

16MWT18 · 1/24/2004 0951 764.44 96.65 NA 667.79 

·AB measurements to the nearest.O.Ot loot Page--'-- ol _1 _ 



APPENDIX C.R 1 
SWMU 16. 

FIELD TASK MODIFICATION _REQUEST FORMS 
ROUND1 



.TETRA TECIINIIS . 
FJELI) TAsK MOD.IFICATION.kEQUEsTJ?()~' -

·. :o: •. · . 

NS:Wl:! ~£4n£ C?Z7?/?,o ~ 0 

• Projedlfiistaliatloo Name cro&: PioJect Number 

•. QArP!sic::.3i1S~)/: ! .. 'S:t;;;~~ )~ ~ ;;;/: . . ' 
Mo&fiQJ<>a T~ (c~g. :WOO.: Plan) Sitdsamplc LOcation 

. T~,f'.1~:~~ 
-::;,qi:t-&'£.:.2¢03 

Date' . . ' 

• Adivi:tyriescriPtion: WELL DA-/Lz/~6 a-/ SWML/s /3 Ef /6 IA/.'lS-P/fO/?OSEP 
US/d(j'- 7Yr'f d~· hc,/(ow d.c-M A~pE,j? 1#//6.s:,p/,:/ ~Aoo~ s=~~e_h~· 
ASOv;L BE/).f'a¢1< .4A/O . ·80TAA"V, Af;/LL/,,c./.(i .. ·B:0-6.Lok</ ·paL»yo.cK .. 

. . . - ~ . ··" .• . . . ·- ·. ' . . ... - ·:' .. · . 

. - .: . - ~ 

R~forchan~ -zlus- Aefiv/·/v ·?"Ad ~ d£" dd:<::.~kA.C./ · . 
~VSL&'J '::jONtc /A.i~o eE:Ph.<EO ra ·,,,_.s. -&<lrii-~_A;icJ ZZciitka:tql(;j/. 

: ~J\wroved.DispOsi~on: 

. . . . 

.· .. ·~~· 
· Pi-oj~ag~(Sigoature) 

Distribution: 

. Programl:Projcci: Ftle-
.. Projedffask Order ~ec­
• Freid Operations Le3i:ier-

. Date . 

· .... ~ 

•.:-,. .. /" 

-·· .. · ... 
. . . ~: .. 

· .. · .. ·····.· 

.:::: . 
:.:.-·_.·; 



. ·-. -... 
~ 

;· ·. . 
·~·· ..... : .. 

i· 
? . 

·~ 

ADOVANTAGES iO SONiC TECHNOLOGY ·,::· 

• 1tn?£~V8!?~Pf~~ti~;)c;,' ...... ;: ;~·, .. __ :;\°·;·.'.:}_:;<:\'. <,: ''.d ;;:{_,:;,j,t ·,' .. ·. · . • . · . .• 
... 

White driliing·is _pertoniled a ~ng iS advaOce<J; therefore. e{immating the .need tor .a . 
pettm.1~nt casirlg,~ be installed in:the ~.mccmsoftd?!ed material. . • . . . . . . ; 
·onirmg proVi<tes-a cOiltinuot.is oore:With neaflya·1o03 reeovery rate thusJ~6litatlng 

. ':· .. RF~4~~1:~~.~,~;···.······ 
It can be set upfor OPT. · • 

.;· 

.. · .. 

:i_ 

·::! 
·! 

-.:. 

-,·-· \ .. : : ... '·· . ·~ .! : .. ~::.::_ ';._ :/£ 
' 

'·. \:. _, .. _ ;~ .. ·~·-· . 

.. : ··':'", ~-·. · ... · .:•::"' .-

......... . :· ~ ........ ·;· :.· 

·.· .. ·. 

. ~-- - -· 



Son[c IDriHing 

· ~Bowser-Momers four sonk:irigs are among ilhe newesit Ofrll the 
im.arke~., WhiJe ?JCh11aU depth capability ill1l Yark;.11Uls formationsJs 
uhk()~"; 'the~e 'new and improved'. rigs are Gapabie of~dvancing 
~h;~x¢~$Sjf:4tl0! using 4", 6'\ 8'\.10" or 12" sonic tQoling. A brief 

o ,;,-r(fis(;.li~~i;$~ 9f$onic technology .follows. · 
. ': ·.\ , .-. ~· . 

;~--f···; .;·:·_:~[~.~: 

:'--~~) 

. ':.1lil'fl~:l>r:~<J·to;ri.fi~~ 
accomp~ished by the oscillators conversion ofceh .· .. 0 

generated by counter rrotating,. dllamberedl. rollers to sinusoidal or •. 

·· ::~:f~1E~E;~$~!;:~ii=.l;tl 

l?age R of 4 

wave~ength fo fue bjt Tiierefore. this sonk vibrator}f: a<;tion ~l~i~izes 

·.·~l~:f§if~~$f57~7~;~;~;i~f4d"ll ···· 

ne~of th~.m,ain 
adv~:u1tag~·sNQlf 
the soNic.driH•·us·urts 

~~~ff~~i~~!:::, . 
.iflcan~ oJe,(i:!w'· coJ'! ' 

io. pro~d.i apreci;e and del~i[dd s~J ~,]~~1:',tl}a1:aiyz8'.1 
cnrerburdleri corrndition indudihg, dry pr~, . fsaJiLifate,.fl'~an~~:ar~oI · 
grav.?~s, coblbies and boulders, c!ay$, silts atlld tuaroi'i!II§t~( . --. ' 
~~~1~---~f$,·?f~>µqns~~~-?nJU~ff:3~-1qsf]-.. J~'t1~~~~ as @ihy· oa~rn·e·r 60: 



methodoiogy. 

··~ ·.- ;:·<;..:.= .. -. 

5~=5EW3~SfS1e~~!~~!~a, ·· 
·. i!~i~~~~~i~~-:!ftf:t~ 

·!has rrmmanaij diameters of6"aM~.~·~'.~lf4)Wing·~ple·spa~:·tO'.i61$t~li ~t 
and 4" wens with a ~" !(}Ir f 114" tremie piptdo place sandJ paclksi, seais; 

· ·~i!:;~~~[n2,iit;;~ .. · ·rel~:it!.if.?~tk~" 
·!~=~r~u::11 
·~iii~ 

ll:"agezot 4 
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of cutting? sillJlm/, such as in auger 
driliing, U11is posifrve p!acemenft greatiy mdJuces well dleve!opmern[ ~ime 
and increases well yields~ 

As required. the Sonic can retrieve thin. wall (Shelby) or lined split 
spoon samples for lab analysis. Another feature. is" the ability to vibrate 
a fwo-,inch drive _point screen. on the end of drill rods with an inflatable 
packer to seal. off the casing. Then, a submersible pump can be 
IOWered irdhe drill rods to evacuate x volumes of water !before 
coiieding a water samp~e. 

Other features OJf the rig are~ 
\ 

. . 

11. U can ·b~ set up for oonventionai air co · 
2-

s. ca ted as a ·straight fh.JJidl mtairy machine; .. 
4. U ean core through rocks and !boulders arndl mQst bedrock 

fon1!1lations; . . . 
5 .. Due to the liquefactio1ri1 principal, U produces a fractaon off ~he drlff 

cutlings and fluids that othe~r methods produce~ 
. ··. .· . . -- .. . . ·· .. 

The speeidl, ef(icierncy, superior sampling procedure, depfth capaciily, 
·· safoty,.rredudioni ofdrm cuttings and fluids, and fue versatility.of the 
- Sonic m~clhine malke _fft a veuy_ rosft effedive arnd proo1L11dnve way 0€ 
drilling, sampling, and irnstal!ing. 

Applicaltiolllls illlldudle envimllllmenRal lbQrrings, olilstaUaltioru of mo1111ofoirirng . 
. wells, aggregate expioratiorn (ideaB with the ·1arge diam~ier sample ao 

s8g1n1ificant depUus), rock expioratiorn, mei.hane pirolbes, colllldluctor 
cas.ing in.stailation, extraction wells, inshumentaltiolill arad! virti!:.na1.uuy ~my 
other app!icatiolfll < 12" un diameter and 500' fr~deptlhJ. We have also 
set up the Sornic for arngie borings up ~o 45. OLllr Sonic Rig can 
advance a lboirehoie \Uljp to ~ff' irn diameter with some.modifieations, 
s1LJJc!i as falbliicaHolnl off a.IT\l appmprrilafte-sazedl ftu:ash ibarrei, cQ.Jls~omlze<CJJ 
rroo1 make ILllp/break-oua, eac. 

WWJ-n tlhe addi~ion.0¥ Sorrllnc capabiiiily, Bowser~Momer lhlas acqtuumdl :the 
~a[es[ llech!llloiog}' Ro ahe $PJJtoSl!JJIT2108 OiflldlVJS[lr'j' ano1 shOWlfll a1l:s 
\:,:{Jmm~tmep,11f:; -exc>a~~en-cBj ·once again Jni m-eetJng cus1omer~s·~ ~!12ect::;~ 

ET1:·7_1.L'2:0~TTY2T)_ill ·n _Gec.i1:;:·•·:hrJ3G2·1 arild Mffa-neratl ~~ ·01ih2_z .~\:~pJ}(;ZLlJ:z:;:\;J~ i~ :Sen~-::. 
Tec:h.nolog11 Appilfica1fons 

-~Jl./euti Rehalbiil!i~a~io!fil Serukes 
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1/0Cs as EnoiC<llae<ll, ibjf ~'rm if~(~}, ~ duprci~~. Sam~ s.hOOi<l. 00 .pllaced iru the sqme ~ d 

oootai~ arid ~fed in ihe:~~~,~~~ ~ '~\:~~~ 's~1 ~~es'. ·™ du~ca~e samples w~H be 

givoo .(l.ffnique QC S<lmpie ideralffications {see SOP CT0~66-02). one- rin~te blank' ~~-be ·oorieci:~ fbr 

ever¥ 1 O soii sampHes> For soil samples, the ~te ~ Wi!H cori$jst. of :rtmoing distilie<l. watef over 'a 

~aminated ~~ '·•svoorn mto ai decont~~too m~g ~- Tilis wat~ will_·~. usoo· [o fill 
~bO~'.ffor~.-~i~ ~!<. -rrns.•pr~ We~ .ciJ~iU«loo'~rit~ ala ah~ ~ary·~·are'fi~tOs­
~ rrnftlSate samipie {see lfah!es 3-3 aoo ~?HIS}. 

,!::_~=ritz~~&lm~~t~•~ 
oottii: Will! :oo Rabcled ans&rllg $1 wa~e«pa-:OO!f ~rk-~ii- Wjfu a~ ~e •isoii bqiriaj ll'ftU1irilbe1r, iOOrrespondirng 'Ito' ffi~ 

. -~:~~~j~~Fjs:su~!~:~~ffor-~b.9~c\.,'~,,,:,, .. ': ,,;.:· . ·: .. . . . .. · .·. · .. -,+ 
· .. _ { ~:£~8~:,·::.:~'[?~~~~i~k~~~~~ii~:Ei~~:~~~~w~~;'.'.;_. · '.i .,~- ,. 

~::?~~~;i~~f~~:~i~%:t~i~•. 
f sedlimenft: af me /bo[~om ftlhla~ t100· '.'Jl{eHH ~ean rmav be /P'artialliy orr ~otaiiy _dogged. Theirefoire,. a~ lllll$ 

:. 0011Jioo«~ ~ff ffieidl 21cinv1Ques, aoo exGstirn1ii ~eiis ~iju ~ nocaaoo, -i.~~w, aoo1 r~ik-~'aff
0

to0~~u~~ ~ f~lf 
· ... <axa:mpge, !broken. or lbern~ poll}/v~jfil ·.~uo«idle_ (PV.C»· lli~··!PlPes rum~e ·~ grrolLl~ su~face wiii oo sawedl og~ · 

. . . - . . - .. . .. - . . . . - . ~ 

81001 oow lfilseir !Pipes wi!U !Ge adld!e!Jl. ~Caps aoo bciks>'~lu oo irepiacedl fil oocessalff. lf!oo Joeigh~ oif casiaj 

; alhove'g~Ml saniffaoe a~ ll!he ~ I~(~ -~~ ~lillom. ot!line ~elll jMgij 00 measvi;reD] ,aind l(eWro1eoL.' Jllhas 

' mioirmafiorrii wiffil oo romiP<JJ.!l'e-OJ ~o i!h13 i!PoOOgj llogs an<l weWI ooosftmnc00frll Uogs fto\~u:nform alhaJ-atiie weills <J11(<8, 
- . . - - . ,· . - ._ . . - -

. ope1111 aHii~lhi ~hie sea:~. a!llfr~uw#iij, if:OOSe adivmes- arre .adldlressoo: aifs.01P.C1t011oo~W: ·~!Ea~ ·IQ_ff .• ai:ne. - - . - . . . - . . .: 

;, euiisOOQ; weltts wiiff frll~ ao ~e'if~.1i'.~~1 {seg :SO!P cuo·tloo-10} 11J~_fo;s :Si:~y;~~pTir:g ~.·~· ~·~;;u;_ :l\t1~r 
' ' 

· -s~1m1pJS5iJf1 ati~ -sx1s1~rnig "J1eijtls .~:P1Etl~ be :c_~~!~Ye~-; 

--< 

ax;ci ·:j :E;~ BI'\(;; ·3c 'tte=i·Js :-:-t2\" b-s ~1nsh1He-ci 
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~DPT or oolrow~sie,m a~~rdtimng wifu spfit-s.pool:d soif- s,Bi~pling~ «nSoo:ne Uoeafipns:at.SWMU~ 112, 

'i 3, affil! 116, lliern:atj( ~y 00 ireaclled before shallow gro~nd wa~er ~ eooou:n~eroo_ :A;f ~e Roca~. 

monitoring we(~,wi1t:~ ~(~,~~ ~r~ ~tal~tioos usmg ;ot~uy d~ffiaj. ' 

f§!!~=~f::es~~=~! 
;j ~ ftO, ~e ra~u,.~~;(~tg~'?~-;d~~~et S<Jm~), -·ThiesQill_~paesaitd.UJeor(ookoofes:~iol 

! ,_ :;r£:;$~~;~~i$::£~~ 
, ::~·~~~~~~K~~bJ:±rzi===~z 

·dmfITTg-Q~ tfie booroci{ttmmg$~ ~ too\pOffitj/Casiajs o«- aU:Sgei"-ffights WiS! !00-iremovoo nl!Sa: ~ei ~e 

msta~ffilru of~e--~;erift !rye ~~~~~i sa«ld ~c(· airoi oonaotifute-~i~~ ~eaff; rum iimmooiaa~_ooff~rre -
ITTStattiataooon~~~ : i - . . - , _ · : - · _ 

~, ,, .. .-._ hq~~: ~«»n~<il§'~ ~W11i@l71lQ*11.- fMG ~~<e.. 0, ._ _ •. 

~sf~or~u-0-·_,;;"ufjxtlregs'a~ SVVMUs il2,- n3; '.and ~lr (~o oo"G-01~~iid1 [)y tthefieiol. 
r~' -~is~». 'JJlfi@'·~ ~~~- 0uu~mQ.JfoWi~lf -~ihiroa»gh ?he :16veKh«rrdeITTJ, llJJSing ·9il(her: OiPT or s~if"spdol_irn 

-- s~~g; · ttkiRiU fthe 'Q~Rafdep~" rrs: 're.~iclneii or IOOcilmcl( dlrillfrog a~rrooolu:ncioo. ",The· reiriainmg; sMiiOw ,we!ff 
lbO(~ ~jf -~B·:~ieol-'21f'~&}~)iri~erv<J1is Qi( as \Ole~ermirooo '.[tjy .me fffuHdJ; geoiog?st IBedroci<·~rii~~g;·mf_ 

- req11Jirroo ifll alhe shal!low we!li !00!1i:nrgs, wtffll ibe_ ooooucted iL1Sifil-QJ 2\ roqive,nQuoifilaii mi.ary G]iiiijiing wi~h ·.a roi~e!i'. ii:»fu't 

. and! wa~er waslhL 

. . ' 

·8J~ sCi°G&n 3ecJ~0ti7!S ·~1.ri~J b-a .T18V;i 8:!}{/ 'C:ar;fijf~(f.t;1ear;i., ,Cash· ·~Me~i1·'lfui.H <C~~n.S~\t ·vf stbi~ec; S·Gfe·9D a~t1° '8r:JCHH9~'"' 
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( '2/Cl t10 il\}'D S~<nrl?. 51l'.:«2..) P~=1; 
A~ ~er paci<~M il:J.e ~ arovioo ~ :Biaiifllilll!ViS oi[ ~ weili Scteefti, frQm ahe bottom ofme ~e . : . . . . . · ... 

\l.UP~ralird llo 3 iecl above fue ~op o~ ahe weM screeK'J. lh-ee foef bi ~· nite clUps wilt be·pi?ood abcive:tl~e 
-· I bent-111n•{<L -

_saiadpacic,, aoo "fY~ be aUOwed to wet aoo expand-for at-~~· · ur\·before"'grout·is a~·i:o the 

hole. After at least ~ui\ has el<lpsedl, the remainder of the well annulus will be- filled up to ~~oun_d. 

sunace· Witil-~-~~e~f b~ite !11::mMor0.if'·A· ir~ie··pipe wilt be ~-to ~~§~~'u!t~ttr~ . 
·'·.,- •~•:.::.· ,.., ..::;.~~:r· .'.!t•;_~(t.ds1,., --~~p.tf:~ !o1, ,.~~~~~~tV- -~.Lt:~:..'~•9 .s"k~~ ~~~''"'"'• W' fl( 

rumti"'."" •0 u!R:itp_enstJae· 9""':"'.Sffi\~~-'-tR3 9 1·2RR&ltllilG., 'tt!a"uulel",«:llk1Y\. St~·Pf'O<..,._.,ave ~WHH _ ~ . 

. 00 mstai!OO amood! the PVC ciiisi0g: lf.he .outer easing wili eXtOOd 'aUeasa 2 feeQ: .fbeiow lllhe grouoo siUlrtaoo . ~ 

' )!?~ 
,~~,.:;:::~~=~~=!~oouierp~~&'~¥mi.;iil~~ . ~ 

.-j ·.; -~ ·-,_: ... • . . .. ·.-1.; -·-_., · .. .. _ .. , .. ·=·. : .... _:·:: 

' .: .. ,~ .. :: .... :_. . - ... · .... :~ ;·" . -.: :·,, ::-.:-·-:· 

oo se~ 5 ao ~ o ffeea apart ![fl~e., ltlhie ~1eruca.ij soctrnoo o~ rrock fteSQed'6!ii a Si~ae:[esfis 5'kqo:ii!J ffee~~- · The ~~~1r . · 

:;::::u:::: ,:;:,."':,~.:'.:~tc::::~~~~~y~,~·':it' 
.. -~iffewelll~ z<0oos.wili.!Qe ttesRedl «or·eacihJ[-qoije, a$:<dlettelf1lllli~~!llif fue:ff~-g.~igfjJlst·. Jllue ~~~r~an~~~-~ -
':l(Jlff·ilffie·.zooes: fto•lte R~Red!.wmJbe· dlelt~tnnnliifM?-01 ibiJfcillhle IFOl; 3l~.-ffea¢l lfaekJ1~'1l)eobgisR_tb<lis~ ~10·~~-.-oo-sR . . . . ' -. .. : .. . . ·.. ..· . : 

. !ILlldgmelfill 

. .. . -

. Th~ :pad,er ':8.-'S~s-'.f'.ii~~ 'b8 ~:!18 ptim;:HJt;l 1yps, ':'rh-srrs gmuruc1 wa~er is pumpscl ou'. cf ~h-s 'ho~9 finorn 1hs . 
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·•. TABt;t·~~1t~,,,, ... , .. 

SUMMARY Or SAMPLE AN;1...~r-$es, CONTAiN:
1

SR.rVPe$ AND VOLUME~, 
\jt~~S~RVAT!ON R~OUJR~MEN.TS, ANliHPLDJN.GTIMes,FOR AOU.EO'US ~AM~.b~S . ·ero 16!>° NSWC CR·AN.E , .. • . ' ... 

" ' ' ~AG~ 1 OF.2 : . ·. 
.1·: 

.. -~,:;::1~,;~);~~=·= T ~~~~l~";[;~-~h ed<Jlegy · -
i ,, ............... -... ------.. ~·--11 ____ '--·------·--·~-=,--

Extraction 7 days; analys. Is wlthll'l 

I ·".)(r.'I' l .. $l
1
1·0····-'°_· ... ~i_'.lf\_f_0_MIS 9::1:30 _ _ 40 days ol extraetl.on 

r ·:;i~;G;~,~ Pl~=r"'1=m""'1c=A=i;;='fd====1=A=m=.=b©=. r=•g=la=ils=.=i=ef=\o=n='.ll=ne=d= .. c:=a'=p"=*"'"'"'.""'(2""')=1""'oo=o'""m=. L=. •={= ...... =C=o.o=f,_=to"". 4"" .. 0""'c=;""'cia==t=k=====}.o.· ~-xt-r""'e:c•t-lo=n-7-d-ay-s""'i.,.an-. a ... !y_s_ls_w_lt=h=ln""" 

1 1.@drn ril"LC l\/lethoci 40 days ol extrac.t\on . . ·. 

- ~~ -=- ··i------ -- - . . Poly~thyienG, plaetlo cap w/ ' 1000 mL . HN0.3. ii:l. p.H '<2 With. Irr 1 so days; rnere.ury within 
I <J\(lj .')\;lfo84fJ tJQ20, 7470A • 

plastic !lrier 2.B days . 

J\ilil\l\/·J r ·,);;;l'J~Viol~ ·3,~V 0 ;46 6020, Po1y11ihylsne, plastic cap .w/' 1000 ml HN03 fo P,H '«Z Within 180 days: mercury within 
I u~ lo A pla~t\9 llniar . ·. 2e days · --- -~-"=·r ...... " ~-~-"-~--.-~--= .. ·=· =~-='===---==~-~...,....====~=====4=====-=====;=====-<=========-==;===~==+=~=---~-~~ 

I 
;w ·'J.'l.ri·H·'.2· 00_. Ei · : . · GI.as~: :b1a~k phenQll,c 'p\astk . · .· (6f40mL , .cfoo).to 4 ~c,.q,ark, z:~.rQ 14 days -to analysis · 

· si::~ew cap, •Te-flon•llned sef:)t\;lm. he·a_dspaQe, HCI to ·pH <2 
( -·· -·~--'-~-~"'··- --·-=o·=· =="i==="==~==="=='=""""'---==="?====I~-=-=-=--=""=="=="'=>?=~=~-=~~-=-== 

I 
. Glass, til~ck phendlle pla'stfo ' <' ::· .:. (6) 46 rfiL Coott6 4 °q,)daf'K,. ~~ro . 

. :;w "
1
')

13 
uo45 t:' · ·$Crew cap, Teflon°\lned sep\i;im 1{eaq~pacK1:iCI io PH dz 

.... ~~ .... ~ .. · .. ·--1·.:·l' .. '~ .. .,1-.·_4_ 0 _~;_-~'?""0".c.= .. ,===·==~=A=m=b=(i=r=Ql=as=.s=:.r=.~=J1-on=.~=11n=·~-c:t""e-ap~: .. -.= ... = .. ==(~=)=10=0""0=/n=.L=.""""'i=c-p""o,""1.1'""·0""4""'·9.=¢-,ci-e.""'rk=.==== .. _...=_===*=F.:=xt=h=.6=ti ... ~n-7-da-y-s-:a-n-~ ... ty-sr-s-w-lth=h-1 

- -- 40 days of exiractlori 

l/1.1inUl:H 
· 14 days to analysl$ . 

.... :. 
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• • • : • . ,-. . • ..<: - . 

· .. )'06d-08 

•< • •• 

> 6-·d;9- 03 
~--~ . ··:. . ' ~ . .• . 

ri· 

A<lility ~ LY,.,,;,, re'eci;fi' - ~4.,,/4)/ 5¢.cr°"'y #rA .-/~ I 
54'_.evzy.c/ S-4~,ek /b CA~ k;/?$\ JVl/er<e- d04'7P-4'REd ~~ . ~4e ,Pr~P:?~d i 
S:.A!P.?,4 /o.cA~;o,,,., .so ·' . l 

~ -~·-
_, .:.··¥· 

,. 

.. ·;· 

.·. ~ .;;~ ·_ ··.,·····.•· ... i.:.:~:···.·_._;·'.•.:·.'.:.•· .. ·.:,· ..:-.;~}:. - _. ~ ,_ 

;" •. 

.f 
··- : .. · .. - . : 

G'~~~'.-03. 
;-~ . 

.. ,. 

>-~- ~-

-~«111f60l ~~i'ihtooa, .. :· 

t 

ll 
II 

r 

• . . /)p_[~· 
··~rtVfa~ager(sa~~)) 

!(;-bfo; 
., 

[! ~j:;i,~~J~-=;1~9.~s~· -
~\V'l\dkl Operatm:r;;s ![.rea-dl..e.-:r-

:i 
'\ 



·;; 

SAMPUNG LOCATIONS SHIFTED SDGNBflCANTlY 
(50 FEET OR MORE} 

FROM ~~E PR,pPO~ED,LOCATiON, 
A~A.RE;SULTOF4~F,El0:Q.f:;GISlON_ 

13MWT01 . " ,'; ··· >·· '·'' . NE ·> ,. · ·.· :.:,50' . · .·· {1} .·. · 

13MWT;Q2 . SE -SQ' , . . {2) & {3) 

13MWT()f) SW tt ..:;50·~ (2) 
13MWT08 NNE . jl -70' (4) 
~3MWT09 W ~- -~oo· (5) 
t3MWTH NE i -60' (2) 

l)-,-~~~-'-~~~-+~~~~-'-'-~~~-

13MWT14 .. . SE .- . .:,90•. (3) 
. 13MWT15 f .· SE ~$0' . · .. ·. ·. (6} 

t3MWT19 · . SSE · . -::120 · ·. (3) 

13MV{f.2(l . . N. : -100'. . (5}.· 

· ' · rnSW/Soo3 ·, $ .. · .. · ·.. _..:t40'. . . . > {7) .. 

13SW/$0Q4 .• ,._SE -50' · (6) .. 
. ' .. · 

1. 

'' · 1~w1s~-.... ·: >• "'"' ..... · ·:sw::: , .·< ·. : .. ·· ... :.• ~tO''-,_\;.:-:-.: · .•. . ·./':. .. · . .::+n:· .• .:<:r< 
13SWft ::~ •: ,:' ·: <••.:. . ... E::::·:- · .c· -.',. • ·. ..:;60':'·'• · : . '<· :.>($) 8,'{7) 

' . . 

0) Moved .to avoid s[eep iermi!ll 
· (2) Moved-Ito avoiol possibie .. iindergroundl ultiiilties 
· (3) Moved! Ito avoid a congesltedl ama (sulf1ace' o!Os~mcalo:rns, ·above gm!Liillcl urnrrties, [rafffic ~aza:rdls, 
1 .·: pari<i11g llolt, ~e~o.} . . . 

. {4) Moved Ito avoid welt _forrai111 a~ possibiy immolbiiize !the drilling !rig 
(~) Moved sampling ID:cafa:m doseit. ~o llie possibije :eoilJKamiroatioill so1.mce · . 
{6} Movec1Ho avoid disiurtling <?trlpaflian wood!o~ · . ' ,_,,.· 
{7} Moved !ocatio:n wem a suWideh( amOQJifl~ ·OJ 210j<l!l60i!JJS sampie <:;Ot1Ud M toiiocie~] 
{8) Moved !locatioill ~o a11du.,1ole s~rnam's conik1ence ·Ni~\ll nearbJf s~ream 'feceivnr1!;)i Rlf•l o:fi Tmm 

sfruoly area 

'. .:: I~.' . 

. _/ 
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TETRA TECH NU§ 
FIELD TASK MODWICATIONREQUEST FORM 
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.• ~f~~~.;;.; ~~~ 
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HVE PUJ>n//()r/A<f. k/e#'/.S 1AJ'e',,.-.:: pro.P;-0s;-.:c:./ ~0£ /N'SAF/df~'c;,(K·o:, ·· j 

#oW.6¥EA'.'.. _ Sa;. ~Uu"ll,.-~,..,, ... :-" · WE,d4- ··iifLht..C:·dr.r://cc~: ft .... ···• l) ;; 1.: ·. 
1awlffdi.:_ , - -" .;,: · - ~- , 1 
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I~~~~~~~~~~· 
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1
i :.F:iflf ris~«urr:r . 
J}rfieRd Op~ctOJ::-3~.S J~~-t'.ler-
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TErnATEGil.NUS 
FIEUDTASK MODIFICATIONltEQUEST''FOJ™ 

A/SWC L!4/fA/E 
· rxp~N<lime -- · 

OZ79 / /(/9oe;.o 
CTO& Piroje&N~ ·- . 

••. tpAP? frA8Le ~~ 2' .. s~ MUs · C3< ef516 
· Mooa~ To (e.g. WOOk !Poo) Sii!d~!e ~IDJ 

. ·t;;;-~o~"'.'. o_s _·. _ ·. 
~ 

I ' f. _, 
ff· 

"\,cui:irn~~/Piltfum: 74BLa 3-2 · .. s4'°'¥'/cFd' /"he S4-"»?h"7...4'/.c--y o • .c- ~:r./ __ -_I 
S-4-~e~.- -~cb ;be. .e<ii/4<-6:'/ _ 4'r SJ'1/:/W¢.s ~/3' ·j:. /6. 1 

( 

t ~__/!!±~~~~~~-~--
H~ 
ii ' 
:J : 
i . 
:J [llfu;tr;iil:rrnrdki-n: 

:\ 
·~ ~f'~~~.d}?J"·:q~-C~~: }'}}~ --
~ ~jecttif ask Onl.e>r 01.!zm.<tg-oc -
~Faeikl Op-eratious Lei-.der -

.· .. -~: 

.: . ..-. ·: .. · .. :. 

I, 

-.>:h:::-: 
--------



"il.'E1fRATECH ~NUS. 
FIEUD.TASKMODIFIC:ATION8EQUESI>FORM 

A/:>Wt:' £!~4-N-E 
PJo/>jectlimtallali@aiN~e · 

.·. firt>F /Z:i!oLLF.<3~/( - 5W/f44/V@. \ .. 
-~@di~T@(~.g-Wmk!'~} S~pw~im·. 

' 

·~ ~g;r2:m.ff':?0j~c :'"T:~ 
·~ !Pir@jj-eQ:f ~ iJSic '.{V,\i;(C:'c\c'.:> . 

. ~r¥i~M Opcratio-~ ~~_,l~e:· ---

·· Task M~ Nwnber ·· · 

6::-f/0 :-O~, 

:i 
- - _,j 
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TETRA TECH NUS 
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TETRA TECH NUS 
FIEJDl)TASK'MODIDCATION REQUEST FORM 

· &r;wc L!RA#e oz7~ /A/9oG.o 
·· ~~Name· c-fO& ~ectNwnbd' 

: ~.'iJllPPcis.crJ3;5/t2 ~ ./:· :,s·w Mifs:, }3 'Jf.:uG>::~. · 
.: M~~Tc(e.g. W«t:P~) ·sifeJSam.Pte ~irii '··· ·., ·.· 

·~ ·. . 

~J [O)f.:sMi'b.~-~Gc.;~ .. 
il . 
;j [f)f;~g;ra@!f1p,·,,~5s:' F~~Co -
·u ~~ittr2s~"C '\:>r(k .. --r -· 

fl if"~. ~mtfo-n.."' !Lee~ -
~ - :· - . 

fl 
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TETRA TECH NUS 
Y--IELD.TASK.MODIFICATION·REQUEST FORM 
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APPENDIX G.9.2: 
. . ·SWMU 16 . 
FIELD TASK MODlFICATION REQUESTFORMS 

ROUND2 
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TETRA TECH.NUS 
FIELD TASK MODIFICATION REQlJEsr J?ORM 

·Ats we· c/IAN£ 
·· P.ioj~ Name 

: ·(MP? sWAef///~ .j/a 
• :~To (q:;_ Wi>d: Plan) SitetSample"Location 

#/ (Rov.-ifd 2 J 
Task MQd_ NU01ba- . 

\?.<>"-=>\. ~<>\ - :\'CJ../,0}03 
\c.().v-.>-\";_\O\ - '\\} ;;>_~)cl.3, 

i>ate 
\<a&v......:i,o~o' - \c...J1c.}03 
\<.,; (:;-"-.:)' \ '\ CY\ - \d.../l,.)o:). 

:Acd~ty~ 5E<F Sc~T/o.A/ 3,5. 7 ./'fE?.AA'/..-~e "Lo,,./- F/o·JA/ 

54af;Pb-ii · <'~ _81v//~<?Hc&y··· ick;'4" ~ . 47 

;~··.· 

:~:~-·· -~(~~ture). 

·. ·Approved DispOsition: 

Distribution: 

. Pro~jert file­
·J;>rojoctffask Ooh Managec -

· ·rteld Operations Leadef--

. ,4/,f;€C,W. 2 I L 60 4- . 
[)are: . 

Date· 

Othec _________ ~---

··\. 

·' 



APPENDIX c~10.1 
· SWMU 16 

EQQrp_ME:NT CALIBRATION LOGS 
ROUND 1 
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SITE NAME: . 
" . I 
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. ~ . ' . . . . ' 

PRoJgcf No.:· . Nso60:'cr6'o27s 
. ~.:... . .. " 

'· . . .. ,:... )',. ·'.'· ... : .. ,.,;;,=:. ~ .. ~ .::.: .... ! .. :~ ... ~ .. "'·"···.' ..• ~ ... - ......... · ... · .•. ,_,, ....... , ;; .. ,, ...... ~ • • : . .. • : . •. ' •. ' 

Date · INITIAL CALIBRATION "·' OAUS.F,lATION .CHECK '. Calibration 
PH CON[) .ORP.·: :·©0,. ,·NA·· '•·NA" . PH~ 'ClOND'·'.··oRP·:: .. 'DO. '."'"NA"'.' . NA .. Standa'rd. 

' . . . . . 

Remarks 
·and · of 

Calibration 

Person 
Performing 
Calibration·. . . , . (L.ol_N?.,) .. _ Comments 

·. g/t~/oJ --T~ .. 
l3/~/°.~. 7~ ...... · ..... ·;,. .... :·· 

" . . .. .... ~ : . -~' . " ·.:.~· ....... 
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•A/··· ... ,:- .· . ·.. . . : ,. . .. t -- \I 

'{'/I"}/~ ), " " .°7'"-.: .. . ·" ..... . ,:., , .. : .... ~ .. " ..... > .. .,,..~ .. ~~- -: ,:,,.~_~ ••. ; . ..':::.; .... :. " ....... ""·' . .. '"''"' ... ..II ··'· . ·''""·~····..... . . .. .. "7:-" .1.·, 

~/i1~s 
1/U.1:) 

::·;, .. .. /,:~ ":' .... 

.·····~ 

: ...... 

. . ~: 

..... 

••.••· 

..... · ... · 

;,l.1.,: 

.. II 

···~·. 

...;.,,, '.\.1' 
. r·. 

.- iJ 
" .. " 

le 

(, 

\ I 

' ( 

\ ' 



.. , .... 
. • 1' 

'.•'';;-1"•' '•••'•"'•'•··' ' : ,,: '• I 

[~] Tetr~ Teoh NLis'. Inc. . .. ,:. . .•..• · ' ···.. :-;:,: .:::;;66i;di;f~~f~Tf~: ~J;~WJifB CAWeM'flQN .· 
. • . . . . • _ 

1 
. . .• : :.:: ._ · '(:,.::'.'~: : ·.:;:'i~::::.~.E~:'.:J:::~;::~L~~·~~~.:; .'. .... :·:;~~1r:~;~~:.·/{::1~:~:.·:"::'.~'.~:::.~:::~·:: .. :. ,: ·· . · .... ~::: : ·:~-.· .. ·,::'.::" ·.·: .::.:::-. : ...... 

PAoJsc.r NAME·: ;Nswc:c~ANe:·i·: .. ,'. .... : ._, ........ : .. <=·:-- ., .• ., .. _:'iNsrFiuMENr NA1V1EZM'60E1:.: ··. ·vs1 "6·'1Z.CJ. 
SITE~AM~:. ······ .. 'SW.MU i13&·1·s>. ··.· ··. '" ·.• '·.:'.:·--~· .. -... ~~·~e.~~;~~;~1::·~:·_:-.··.;:·:_:._·····:.'~Jv~;",:" , ..... _ ........ . 

. ·PROJECT-N_o.: . ·Nsoeocro o~~-9 ''"'" · ... \:~ .. ~-,_/is9p;~t~f~D·M~ei:f' .. ~ ::···· ... ····:··· ·:~;b.)L ::7 (l:'?'~C"' 
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f{oin: JoMson. Douglas G [JohnsonD@crc:me~army,mil] 
se~i: Wednesday, February 12. 200310:09 AM -

;; . - .· .. ·· 
: ····:· -;..--. 

_ To: BrentJ)lomasJ CNIN 
Subject: FW: ITNUS ACCESS 

: :~':',_.,.:.;.., .... -. . . 

: .· ~-. . 
·-. 

f"iere are the rules of engagement -Main is~e is fo:enst.fre roordination:withthe area supervisors :_;_ :-•~·~ 
before l>egipning ope~ti~J:lS. · t-should have.covered thatrequt~ei:flerita)i.tt~ more.clearly. Afso, 
:'anbtller;iUle ih<iffs ritifl!St~ but is veP/ .imp0rtant ~ ·P<)vs· ~re not alloWed iriside red flagged . 
_ area~'i(denQting explosive~ 'operations)._ 1t's;easi~r to pooi\e:;the~ soi§eM5o~-aheac:1 of time. as.the -·· 

. ' . '. ~u~rvisors are noirnally within' the red:.flagge<:f ,o<l(ea and are ·~~t easily acre,~~l!>te if you're driving ::;.:;~'. :··. -
·-··.j\·'a·PC>V. ·-·:· -- - -·-:_.__, · '-'_--:·· .. -.>-·-.c·--_·· ;_.·_.:----·· ""·· -' ·- ··-.--·. __ : -. ~- . .. ;:. -:-- .: 

-. :i 1 can heip in. coordi~tion with the production folks·if neected_: ttirt~nt.su~rviscir @ 14& is .Mike ~"'·::~~·:'. 
.... -J - Dages(X-1472),and,sup~nii&.i:tratB:-t65/MFBi$.~ .. Thehead· _ · __ . ·-·· 

··· ·· ... ; PrOductioil Supervisor is Mike Roach (X:.3546). : · ·: · . , - ·· · -- _ _ _ : . ,::::: 

-; ",, .. ,. ·; In· ~ro.h. vie1r ttC)~e'a shtirt sit~o~~ ~ the ~rew:i~ -9~ over ~~~~tety an~.secu~., _ · _ 
-·. ·.···-·-: 
; -~ . --·.· ' 

req&ifoments. ·,shouldn't tal<~10q='long, but sllbu1d·h~lpiri'Eflimihating any pr(>bl.erhs·aunng their '.~:~~;.::_~ 
:_ ~ -.~ work. ~ · · · .. -~. :· -.·· . . . · ---· ... : ·: t:\::~~~j: ~ 

·\:. 
. :.. ._-... 

··:;. 

····.:-:_: . 

. ··j.~... - ~:c: . -~: .. · -~ \:- · .... ,,_ -.. 
I tk.lieVe we've coordinated this as m~h a~ po~l~le giv~.n the short notift~tion. _ . ___ _ 
Her~';fuepia~fo~thiswe~k;··'. , ' ,_ -_-. ,, '-.. ,_ ., · .. ;.::'' 

·. ·:-- 1. MEJ\wiUnotify people .a5signed'~ wntrol duti_~s.· Altho~gh the~ritr~ctor muslcheck 
.;-.:~~::::. - ; in, access will m:;\luthorited wittiot.ifart e$eort .". '·:-<. . -__ ; •. < _. •. - . .,. - -

2: -~·Doug Johnson will; _ . --- :·. · - - \ 
1-i<-· .. a: -coordinate access for-Friday, 14 Feb , . . 
_ t't':i:- -· .'-· b. · Make, sure the ~ntractbr is made. ~ware of fhe:.Ct>ntract6(s resp0~iblli~~s (3 below). 

3;. The·contiactor .. will:.· .. h ·~·--· <-- · ·. -~·-.'·: . ~- . . . ·~ 
a. St0p a·ncf identity. him~lf to the per$0n pen:Q~ing aeces_s con!fOI~ '· - · , 
b. Check in-With the area supervisor immediaimy· up0n entry if the afea is in operation and 

comply with all instructions/prohibitions :gi"en to him by the ~uperviSC>f coflq;lmirig- safety 
~and security. - - - - - ·- · · - · 

Here's the plan for the longer term operatiOn plann~d for mld~arch: . ·- . . : . . . , . . .' 

1. Oou9 jtihnsc>n ~II: - . 
a Make arrangemehtS to provide the Key/Lock Officer with a eopy of the contract or scope 
~~~ . ·.. . 

b. Sign for aU controlled contractor core keys __ _ 
c. ·lSstie.·cohtrolled keys to the contactor on DA Form 551~R · 
d. Make sure the contractors are made aware of their responsibilities. 
e. Oversee work and make sure the contractor turns the keys back in immect~tely upon 

completion of the work and prior to auttiorization for release of payment · 

L .... ~.+ ... ~ 
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-10K NO. /3G 5 
2. The Key/lock Officer wilt: 

a. · Install controlled eontractor core locks on 1451146 area and MFB , . 
-b. Provide assista11ce to Doug Johnson on proper issua11ce ofkeysto.the contractor 
c_ Remove the controlled locks once all ·keys have been re~umed by Doug 

'· Johnson . 

. l' .. 3. The contractor will: 
~ a_ Strictly control keys and immediately tum the keys back in once the contract work has 

~ r . bCen completed. . ' 
i; . b ... ~top and id~ntify himselfto the person, performing access control. 

.15 

~ . If gates are loCkE:i(J arid noboc1y is at the gw:ir<f tlou$e,:the contractor iS reSpbnsible for se6irinq · 
j; ·the:gate·behind him {coming and .going). NOTE: · · 
f I .· Locks must be reloel<eo in their specific original order. 

· c. · Check in with th~ ~rea supervisor imm~iately upon entry if the area is in operation and 
· · GOmply with aH instructions/prohibitions given to him by the supervisor ctitlcemirig safety 
and $eCurity. . . . . - . . .· . ·. . . . ... 

ii. MEA Will notify pec)ple who are assigtied. access control duties. :Alth~gtl:tb~'C9nfu¥;t~rmust 
· Check in, aecess w\11 be a.uthorized witnot!t an escort · . · · ' .• <~ :\ '._:: '· · 

. ~inal.Mes5age-- , ., . .: 

.. ~F~;·.~;'f!i~~~f j}'' '·i: .,,, ''~•:~<'·····~.~~;c;c;;;~q~~+l''<)'f~·;;~·~.·· 
(1ubject . __ ;-:f;W;:1Tf'4lJSgA.~CccSS. _ · ',' . ,, · - · -.-

., 
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. . . : - ··- .. ·-~ - .. ··' 

:---~~:~- .... ·.- ......... -- ; .. --.-~-· ·:·.::- .. 
- -· ...... --1 

··• 
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.-· -~--,--·:···· ··-·-······-t 

.~· ... : 1-
.· ·-.·i· ! 

..: . ..• ;...J.----.:. .--··,--

·,.;, ;,,, :·; ::c~<·'i ,;;~y;::;i>';':;/ .:: ~ :·,~J:·-- ·;·. .. . . .. -' . 
. · ~(g·h :~~::·-.;. ... ·~·. . :~:-~(~··~f~.:-~~·'.~5;:;,_~--~ .. ;:.::~;."i.: ~-) ,,- ~ - ~ '. __ ::..""'.:~~I.:..~---- --- - . · .. __ ; 

·.·Te~ Tech i~ .an .env:;~~meniai-:20ntia&~~:-fuit'~~~:£~£~~ 1cfi~~:~rl(:(ci~'8;~~~W:JVy~':fj;~;•~/ 
. . 20 ·a~ wanting .to Viorlc on flagging, .soil sampling,: and.(fnlllrig for.studies at B-146 and Min,e Fill B to · 

;.:_~· .. ~,;.~.::·· .. ;-.. t .. ;:.:<·~·'_:.:······;······· .... :~;~rm~~r:e:~~::;::~~::~ ::ts::;:::;~:=~:::::~: ~~;~~s::::~:se::: 
~;; What lever of supervisiot) Y.,iU.ttiey need? The seope of the operations .;s listed in Tom Brent's & 
·e· :·mail below.· TenyRoja~n is atCrane currently, andwould.like.t<)t:>egin the fl~ging operations~ 

',! .. !.~.·····.· " :: ,:u=:n:0:u:: ":'::::•Id not begITT until M8rfu · · · 

. Thanks, 

•J 

:I 
-~ 

I 
! 
i 

Doug Johnson 
EnVironmerital Protection Spetjalist 
SJMCN.-SF . . . 

· Crane Arrriy Ammunition Activity 
(812)854-:-1481 
OSN 482-1481 

i -:--Original Message---

31 r~~ 8,ren~·Tfl<?titas-4: CNINifmailto~bfonr. t@Crane~navy.mil]. 
Tuesday, February 11, 2003 3:14 PM 
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Ito: 
-- Subject -

:: ::ct(!)hnson:;~'Dougias'G' 
-TTNUS ACCESS_ 

... ,.. ... 

Doug, 

'.:: .·. ·.-.· 

·.··, -~ ·''· 

·····;1; 

Terry Rojahn from-Tetra Tech NUS needs access to 814()-iar~a & MfBto-p~tin:pin'flags tq;(:_ 
obtain a PW digging permit This will take ·about 3- days. Furthemi~re; he has a rented vehiCle & 
would very much_ like to get this into the 2 sites. (after ali;. MFB is a_ BIG p_lace}~ :b~t foeknbv/What 
you ean wark out · - - · ' 

Just so· you know, T~tra Tech w111 be mobilizing a full_ U~ld,cr~w aboutmid-March w/dfill rigs to 
~Hect soil boring s~ples and install wells .. I'll let yolfknow more as soon _as I find out details. 
Please let me know ·what we need to do to .-iiake this happen at these 2 sites. - - -
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Sent:· Tuesday, April08; 2003 4:18 PM 
To: 'ClintonL@crane.aimy.mil' . . . . . .. . , . _ .. 
c~:. Brent.ThomasJCNIN;:'Jcihnson. oo~gfa~G';Mlkhell Frarik cN1N 

'. S,~bject: . RE'. ContrqctV\fotk: in MFB · · · · · ·· · 

· .. Leah,·. . . . . . . .. -· . = . • . 

· ...... :~if~095 a~jcn~~l~g.e~ r.~eipto~your}p~truction.~{f :om.had .to. Teav~ Jqr.the;··jiriayl· l:~,T~h~ejl~~!!l$~~~i--
oWing afe''tti~ names of the~ contract.a~ ~ond~cting work in MFB.'.. '.. . > 

·. ttNtiS.: . . . •. . ·~ . - . . ... . . .. ~ -. . - ·. ··. . . . . .; 

· Rob~rt Balkovec 
.· Terry Roj<;ihn · ' ·. 

Bowser-Momei .... 

··-:: -

. <:,=·: . . ~::_;::: ':--(:·::: :~· . ·.. . .. 

·_. OcjV~ Sth'i"~te_~g9st .. , ..... ~ 
·: Tony''Mayrer · · ··· 

· ·,:·Jon Keif~r ·_ · 

~. . .. ... : 

.......... ~;. ·,,_ 

·.··.-. 

·.-.·. :. 
·._·.;. 

·' .. · ·' 

" .. ;--~~=~~i&" ~ . . i . '-~~;:, :-:. ·, .·.· . 

. s1~soe Tapp& Rigg~rt. •nc.: .. 
,;: . . --~ : _- .. - .· :. . .. '· . . . . .- . . . ~ - ~ 

· · MatUiew Cooper 
· Corey ,a.:tlen . · 

.. 

. . . . ·. 1-hli~i< y~u fo~ xou::~,?_§iman~e- ..•. -.. ,_ ' - ·"":.~ - -- .. 

- ._.·,··.:- ·-~.:: -:·· .. ,·:.' ·:_,-"".· 

'· ·-. -' Oi:iginal M~sage':, · .... _ .. .-.··· .. : ·,, 
· : .. -,· From::·, · .. Johns-~n. 0-o_ugras G ·I~-~il~~~J~hnsonD~c~iJe~amiy.miJJ ·;. 

: - ;;. · Sent ·-:Tuesday,- Apnl 08, 200315:53 · .. · 
' ·To: . · Freeman Cbristine .. D CNIN . · · · 

·: · .. ~u~ject · -~FW: ContracfWorl<'in MFB 
; .-_ .!fr!pofiC!IJce~-H!gh . . · . ·· 

;·_·.: 

·- _,,._;.: .... ,_, 

~rigirial ~essage-...: · 
From: · Clinton~· Leah K . 

,.·;.· 

.. .:. ... 

"·· · .. 

. ,_···· ..• 

Sent 
To: 

Tuesday, APr:il 08, 2003'3:45 PM. 
'brent_J@crane.navy.mil'; Mitchell; Frank E; Johnson, Douglas G; Wininger; Terri L; 
·Roach; Micha~! O; Baker, Sheryl G; Kiuesner, Marvin J; Voorhies, John D; .Guard 
Supervisors · · 

Cc: 

Subject: 

Helms, Mark E; Shearin, Walter F; Meals, Sterting W; Thomas, Norman R; XO; SS 
Personnel ._- · 
Contract Work In MFB 
Importance: High 

· BACKGROUND: ITNUS (contractor) is currently perfonning work in the MFB > area. We must 
· make sure that: · · 

• access controls are maintained in all of our operational areas 
• . Contractors are granted the necessary access in order to perfomi > requested work and 

that access is consistentwith safety and security requirements 
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SICNATURE 

• contractors are made aware of and t::Qmply with key and access control requirements 
pe~ns perfonning access ~htrol (bOth CAM guards and in-hc>Us~ pe~sonnel) are 
given the pr:{>.per ~ujdance ne9€ssary to apequately petfortn their duties -

TTNS ernployees:or other contractors performing work in the area shall: .· -

• PfOV:ide the narnefs) 'of the contrayt employe~s or a list of supefirisorn wfio can ;'vouch" 
- •. for thejden · o the - we in · o • .. --

Jllt!ll~Li~~a~rCJ"':'fc)f'~· __ , .. _ ., .. _ , . . . _ . _- __ . , ___ , ___ .. , ,,_ .. , .• . . --- ___ : __ 
- • che(;k 'in and olifwitli- ttie guat:d/aecess control person prior to entering and up0n feaving 

MFlHt!l.e g4~rd is lq~t61j a~ tile gate nearest bldg 165r Confractol'S:;:ire not. requi~ t6. 
ch~k inf out if a guard is nottrio· tonger on duty (e.g~. after hours or onw~ekends when 
there are nqoperadQns-ilJ toe are~}- - __ -_ - . \ - -_ : --- .. _- - _- - -

•• -- -' cali-the bldg 165 supEifiiisO-r (ap.4.:.1790) :to notify him/her. thab::i:>ntrt:lctoi'S win be\¥orl<ing 
in the area. and to;obtairi any approvals/prohihitions'G'Qnceming moveme_lit . . - - -_­

- i[l/around/b€1lirid .the general atea of bldg 165 (aS provided 6y Mr. Mike Hoc!ch on a _ 
• color~~d map). For convenience, the guan;:I will mal<e the phone itrthe guard house 
_ available for f!iis purp6se .. Th_0 contractor shall not gO-in/arolind/behjnd bldg.165 Without , _ . 

· speciffo·approval in advance by the blog 165 superyisor. Approval shallb¢ ·obtained on a 
-.... ea~by,:casebasis, .. _. · .::· ~ .. -__ -_--_- _-_--_ - :_ ·_· . • .. :-=;.- - _ ::-. __ --
.<_ -gp cirotmd to th¢ QppOsitegate_an(f enteiftne.area.(hea"re$t bldg 174);(wliere.·i:{c0n@i.et9r 

CO:rec(lock,has been installed)~ The contracto~ ~hall secure tne_ gpfe bef'liri~J1irri/IJ~r, Tue 
Con~CfOfShafl riot ~fmitanybneofher thc:iri hiStfJer QWn empicryees:to eriferthe area at -
the same time-(i.e., no .. piggybacking")._ - -- -- -_ _ .; - - ·, · _ · -. ,: . . __ . 

• _ -eXit thi'u the same.gate he/she entered; :secure the gate behind him/her; and '.~che~:ouf' 
_ thnf:thegate 9uard>-.. . - _ _ ·- _ ·• . -. · · - _ __- _ - -

· • co.ntrol keys assig11ecJ to them •. Maki!19 dupli~t¢s i::; una_uthorlzed. -
• .hJm;in alU~eysimmediateiy UpOn Completion of requested-w()rk: -- - -- •·-' 

ALL:: 'similar writtenid~tailed instructlo~s m~st be pro~ide~ to ali eo~trac;tots .v;t?tking)Ho:tJr:areas 
an_d_ e:Oordin.~ted y.<ith alf parties c6ncemed. twill be happy to, provide Y()U achiice and assistante 
if you are preparing similarinstnictionsfor~ontr?ct wort< being performedin yqur«~rea of . :· -_ 
r~pohsihility~ - · · · - - · · : _ , _ · · · 

Mc B~e~E·:·p)~se ~cknowl~ge ~eceipt and pr~vide the nam~s of the oontradet'nptbye,eS'wh<;> ·-
-.can enter our ~reas on a.n unaccompanied basis (e.g,, .a roster tha~ w_e can furnish.to th~ ·guards 
so we know who is working forTTNS on this project .or a listof super-Visors who ca·n "vouch'.' for _ 
TTNS eniployees) · · · · · · · · · -· · · 

Leah Clinton,· · 
· CAAASecuritY Officer --
OSN 482-3960 . 
(812)854-3960 

"Only Our Best For the Worfd's B.est" 

~~ /~--.--~-----~~~~~ 
OISOOSEi> TO AND UNDERSTOOD BY ~~ATE WITNESS 



:_ .. ;·_, 

! I I I I I· !·I . · i I ! I i ! . I I I I ! I I i l 1 ! t ! I ! . I I I l I I \ I , I I : I I I I\ I \I \, I 
i ' ! ! .! I ! ! I I : I I I I I I ! !-H ' ' I I ' i I : I I ! ! i I i I I 1-UJ_ ! • 

i: i 
i I I 
I I· i 

• I 
I I 
! I 

. I. 
!' 

i 
! 

-···:' 
J 

I I 

I : 
! ! 
I 

i i I 

~ ! ; 
I I I 

·\ .' 
i I 
I I 

·v,1· . 
l·.·i··. 

F·~ 

!·! 

-- -~ ~;'. .,.,:, ,;; .. : ..... . ,.; .:~ 
~~! . . ~[ .. . >,. '!~. ~ :~-,§ w.-,,,. .~ ... 

. : : ' . 
1 

-. ++++ l : I ! ' : ; : • i : ; . ; : i i : ; l ; H++++: i : ; i : : i 
.I I\, ·i I l I! ii I I ! ! I 1 ·Ii 1' i··;.; Tl '·i 1 l ! It ·j 

, A ·11 .< [/!,. -!> I ,_ · I I ! 1 , I ·! . 1 i I 1 f l-~L ! .. , ' 1 I I : i _I · 
• • 1 .. , '" ..u 1 ·. '• . ,.. .. · 'r.. '". I ·I t i -, . I· I ·I i t • : TT I 1 : , 1 i 

: I l i 1 l ! I l ! i ! i I ! \ I l J \j ! I I 

l .. 

! ~ .· I .. ,_.;· 
. 1, .. '-~' 

,·· ....... ~ 

.. , i ., I 
i I 

.-.... · .. ~ . ! 

: .:.,-;.1-_;o.HH'-t++''-1°...,+-+.+.++¥Hr''i:.~.+-rH::4-t-++++-r-HH9-+++++-t-Hrl' "''"'!' -+-++++-t-H--1--1"++++++--+1 +'-~· f-'-i1c."++-+-H--l-+-+-I 
, .. _. ~ ,._ . .-: .. ,, .. ..: .... ,h_ ,j. ,_,- . .-.. : .. 

·.: ·: ... ,._ 

,_,., ·,-; ~·-

.·;·· .. ,_ 

I .. , 

:--~ ,· ' .. 
-· \• 

·:, 

' ~: ···.:. 

I 

l 

I 
l I 

. i I ! 
I 

l I 
I ! I 

I I ·I :; I I 
1.. i I . l l. ,. l 

F ". i I I I ! I l I i ! ·I t .•· -J-+-l I ·i I I ,·1 I ..LU if .. ! .1 . . t . ,r-;-+-+~i!-1•-+i-+-+~,,_.,_,_,_,_~, ....... _.,-+,-+~,>-;--J.-+,-'-'1-'--'--+--<---'--<--+-~.~,'-'-+-+-'-' i i ,:-t-t-+~,r-1-t-+-+-++-++--+-!-l-i--l-f-+-++--l,-+.:.,+-f-1fc...i'--'l 

i \ l ! i I I \ • • I ' l I i •· I i J , i i I i I i I 
! I 1 i I I I ! i . I I i i I. " I i . ii 

Ii I I i I ! I i I I I -1-1. I· I 
::i.·.·,.. 
I! 

, I i i ! · I ii. I I ! I I ! l I • i I 
• ! ·I ! I I ' I I -I I ! 
• I I ! I ' I t I : I : -, l 
' • I l I I I I I ! i ! \ I I l 
j I ! · I i i ! l i • I i t ; i ' 

l 
l I I i i 

I i l 
ii 
! l 
l !. l 

rl .. !:- ' i. l I . '· l· t ,, .. ·.d:-..L.- ·::·1 .. i.:.j,·' .:! .......... 1, . .1 ! I I··•:·• r .. :l··:l .11 L•; ·' .. -

... 
.. · .. 

:"! 

1 
i 
i 



-TITLE:. 
t 

ftt'EO 1Z/'J/o3 
t ' Work continued -from Page _ 

- .· :. .- : .. 
. . ·' ' . . . ~ 

,:·:' .. 

PRoi.~ctl- ~ct. ,: / a6o. 

BOOK NO. /,JCJ 

I 

. . . ~ . 

·43 

' v ·l - ' •, ' '/~,"// -~~ /J~-:-w-,,[,(.f .:'.?~/~;~- ' ' 
~~· -/ '7.~~rn~•5 - · /.'-i .: i v ~ r"1~ · J~1~;·!/~ .;.·.Ad£&. __ ~~6A-~ <"~ ,.~--~- .:.: 

~i~~~~·~--~~~-~·~~~-,~-~-··~······ 
' I cLeVo /~-r ' •t:R:~ ·f.,;/r-~li . -~~ :.J9~LO.-·~~- .. J~)-tl'.,s ;f-"" ~Y4 ~?< ~l/j"/./~j--fCJ(L1..< 

' l 

e 4 ... c •. Y't· f5LV~~q · ,0:..-V ~1;"£1....-iP'Lr:y .· /1i~~v · 

20. '.; ' ,' 

25 

30 

. ' 

I 
. l 

: :; ·.· 

l 

1 
I 

I.' I,. ;· 

. 

I l ! i 

•'. 

i 

l 
-I I I 

.. l.++·i l lj t i 1, ;!· l ii I- 1--· --~ .·I 
,__: '- I ' ' - ' " i' --"'• lfc-+---+--+--+-+-l,,-'--''I fc-_-+-c.--:=l~~=i---+--l--+--t---+--"-1-+---+__:_-+--+--t---f---t-+--l 

35 T ' I l i I -----r 
l l f l I I I I 

sc1eNnflc ••NOeRv PRoovcnoNs CHICAGO 60605 M~oe ,J· vsA l · I · Work continued tO Page . 
' ' I l --1---L--~··---·-· _J._...L...--1.~.L_--l.._L__L__J~_J_--1.~..L_-L-~~--'--r---.:...:_---~ 

SIGNATURE --;e;:~-J~ 'i DAT4/,Yo 3 

DISCl.OsEO TO AND ~RSTOOO S....- I DATE 

! 

- . . 

I WITNESS DATE 

-- - - ------------

i . 



· I i 
' ! I 

: ,--_ l I ·1 - l t I l _ 
i-11 - ~ I J ,_. l IJ i-J '- I iC I 
fl I .. 1 ~ "' · _ l''HI II' ·.,_ 'TI/ 1 

'I· 
--L·I · _ ,· .. j - ·:'"·· I ·; ... ]-: . --J 'I - _.::·-

.· ...... :.· 
i 

.:.~; .. 
·';.':. 

~.· .... :·:::~~~·~·~'~'-.:~H~~-.i:-~t~-~f~1-~:·~-~f~-.~~~:H:~:~~~~~pLit~~~t~~:f-~,~
1

~'1,~~-f:~~.t~+;~-~:~~f-·~-~.t,-:t~+0~.~~4•--i-~-.~1t1-1t~~-f-~~~f-~~~+··-~·~-.~~~~f-·4·--4~4.-.t-++~+ .. -~~~.~-~~~+·~.~ 
~- ., .. ,,1.-:,~,i.1·V Ii ·~··~···/ ~ .i .. ~ ·."':':'!·-" I. -..:.i'--. ~:.r.it· ·J · ••. ~·.· -.. :~··. • ·~~~~1: 
~- ·: ,. • • '""" --1 I- , i,;.. . 

·-::. 

........ 

·[. 

,., ). ·1,11 

.. -- rJ· 

- .· __ ;·.' .. 
. ~;' . ·:·. · .. ': . 

::: 
FLl/I/ 

-~ 

. ~--- .... 

- -., . 

. . . ~.: . . 

]' 

'.l,."' 

·, :....:.#. 

- ' ·'· "6' 
. !_ .• · ·::: .:· .~... • •. • ..... •· ··.· .. 

-~ .. : 

IJ ( '-

_.·_, -... ·::... . ., __ •;· 

'..·;.: .. :· 

HH-t-+,.+ .. ;--l,-+-+++++-Hf-·-· ·-t·-'-· HH-+-t-+-+++-+-HH-+-+-+-+++-+-f-'-HH-f-+-t-++++-+:-!--HHl-"-l-4-+++-1-+-+:-!--~>-l.:.:J-++-1-+:-t-t··r!ttt. 
·.\·, 

,, 

. 
-... : 

I. .. -=-: 

. ·. ~=.-

. ,,,... .,, .. 
I I 
I I 1- i i 
I ' I l 

t-t-<.._.-+-+-+-+-+-t-,_,if-+_.,_-+--+-+-t-l--l--i--+-i+-'-<-''-+'-+-i~+-4-+-+'-+-'-'---!-lt--~r-t--l-~;·-+-+--t--+-+-+-~i--+-+--+-+--+-+-l-1--j'-4-+-+-+-!-+--+-+-l-i--l-t--1 
i I i I' .I l I i i_ 
; ! I t I t t l 1 l I I 
i I I i I ! i . I I 
i ! I! i I 
I! I• I i ! 

I I ! I I I I I 
i 1 i I I I I I I I I i I 

I· i I • , I I I I. • J .I :'.:.'.· ·.· 
. ~:· . .,.f '.-1,•l I -_,. ·'.--l .. l"·•I ·I .I i I I 1.-'·.l _-. 

·_ .... ::· 

~-----

I 
I 
I 
I 

i 
I 
j 

-J 
I 

·'~ . -~·- ~ 



I. 

' 

'._,,. ,._ -.,~ 

\;'1tfl.e:·XY~w~·:"c#¥r · ;~~~Jec'i:N<>~ . 9iJ6q~ 
. BOOK NO. /363 

I 
i 

.-. . ~ 

. ! 
I 

I 
i 

. , 
/::C.t::P· h. J;.A,-..;.kf J'::-. s..::~-":7~· 

5 
'- .. ·j .• 1· 

j l· 

. l .... 1 »S ~· s . ·. ~-6 •I~ I 7' ' C'< .,,,,.,4,~, Fe,,; -L I•· ,,....,. L~ I ~ ".-<...-~ /c.- '~'. · .. 

~111t~~~~~~~~·~t?lll•~~"~=~~~~~~~~-~~~IM~•~ 
'· :.· •··· ·. 'A /~~c:-1' · ·~;.;.~ _ r.;.,.• />Y-.;,~.lf'.'1¢ ~~c:-~; · 4':v/ A &'~Vk . ..:..,~ 

. . ·'1·· .. 

·1 
. i .~-

I 
I 
:-· 

., 
... ·1· 

; ,. 
i 
I· 

15 

25 

30 

35 

·_.; 

13 Z..o \...\.~ .S · . 

.. :..> .. : 

.... .. ' ·-: . 

·._-----:: _,._·~ 

• .. :~ · . 
. · 

.. 

. .. ::_,. 

v ./ . i: . . : -.._; 

·: ..... 

.,·,.:-.. 

; , ~-

• •• •r 

·: '. ... 
.. :~- : . 

.... ·,. 

" ····.·~~~· 
: ··. 

. ~ . 

i 1 · I 
. ! 

: I j i ! I I 

i I ! I 

r 
I I. l I L I 

r 

I I I I I I· 
I I '. 

I ! I I I 
I I I I j 

l I -+ I l I I 
I i• 

~? 
. . ' 

l 
. I 
I 

-. t 

I 
i 

. ' 



I L I I ! I •I 

' !· 
~- . -

•• •• ~· .. ·:>S 

.:•. 

;c I ·-J 

I 
' ! 
I· 
I 

., 1 

w 
... , 

~.'. ' . ·. 

I 
;. 

I 

'·. 

1: 

-111'-' 

i 
; I 

! 
I I 
I I 
i : 

! 
i. ! 

! ! I 

I 
l 

"' . 

···,; 

I i 
i I 

i 
I 

I ! 
I i 1 I 

i ! I I I I I 
I ! i I I . . I I 

_,,_,,:_..._, · · .· .. ·. I· ·. l.--·1 .. : 1. I ··I' 1··1. 
·-:··:.·~:::-:l,~~·.,..: ?~i;;J)~~-~~HT~-~ 8JN~-~-~Y.~R~_VctS.>~t:~¢o .: i!)fj11s: ·-~~r1N·~~~ .. ;,.· 
l~{\~Vt:·"'? .. _ -~. -;.· - --~·-·._· :; ~ .. ,: .. 

·~ · .. 

. 

'J. 

IL. 

I 

I 
I 

I l I -, l I ·1 r 

i I 
I I. I I 

; ·•. l I 
I I .. ,., I 

_, 
1 .. i I 

·. J.. 
I~· c, . '' 

. :~~. "1 ~-. 

, I ;rT I 
' 

·. -·r 1 , 
I< ill J ,>I/• v 

r~ .... 
; , 

...... 
: ~, . 

, . 
I~ 

·.:.-··· 

... :~ .. · .;_ 
... 

: . ;:.~. 

... : .. 

. ~ ' ~ .. 

! 
I 
I I 

I i; I 
I i I I 
i i I ! 
'! . l ' 

! i 11 I I I 
I ·1 I I ! i ' I 
I ,. I 1 , l , • ! i I I 

I I i I l ' I I I I • ! I i l 
I ! ! ' i ! ! i I ! 1 ! I l 

I I I · ! I I I . ! ·1 ! I I 
, I I • , I l I · \ I\ I I I I 

; _I - l 1 i ! i ! ! '1 i f f j 1 I j j 
.,, .. ,,Li'•; J ;,.,<J_·I I·:·; >_._lri .. l\, .. _J .. .-.cl. I.:. :·.-,t.;-:.~ :· •<:,: 

: :;:· :er;.-' 

I 
I 

11 

. .. ~ ..... !.'-: 

,. 
.. 

;; 

,,; ' 

·_·; . 

"".·,::•;-'. · .. J . .;-c··: 

I 
I I I I 

I 
I! ' 
I' 

· 1.-1 
! I 

i I 

I 
I 
I .I , 

.· .. ;-.LL· ·l·'c·: 
·":_:_"' ·-·:: .. -,,: 

~; . ·. 

; 
I 

1 
. ~ 
. ~ . 



i 
I 

: ... ,·:- ;.·· 

· t-1-rte: ifti;J#l! ·. 11ti/:vzr; . · ·· · .. ".> . ' P~c>Ject;'Nei:./ ~&.~,i,.,JF~,, 
BOOK NO. /3~ 3 

F.e/ 
Work. continued from Page . 

5 

. I I f· r----+-j~rl-·-+-~-t--+~--1--'--;'---+--~t--· 
l--""-~~~~~>--<"-l---=J:'.£A""P:-! -t---t·~+l _ _,.__ -~-+-->---+--

35 I. I ! 1. · · l 
1---1----'f----,~. -+--H-l-- : I : j I I 1· 

SCJENllF!CBINDERY i>iioriucri~NS1 ·ctit~..:Go' :·006-0s : M~oe ,J USA l 
1
. 

i--.............. "--~-'-''-_.,~_...___._ _ _,___..._-'-'_ ...... , __ :. __ ~_~J _ _, _ _.__,__~_,_ 

i--~~~~~~-,.-<'"--~~~~~~~~~~-........--

DISClOSED ro AND u Ooo BY . l DATE 

i 
I WITNESS 

I 
i 

i 

! 
! 

t: . ·1 ·· 
I I 
! i 

I 
I 

- -- - - ~ 

- - - -- - ·- - . --

·-· 
··.47· 

I 
I l~ I !· .. 
i ' 

·1 I ~ ; 

i 
! 

I 

-· 



··-:.,; 

... , 

,_ ' 

l 
.. -~,,,;_. L 

[) 

.. ".7; 
···u· .> .... 
- , ~ 

' ;, I/ l..i 
~ ._,, 

; ... ·:- I' · .. , . 

I I i'i I 
- -·1.. ·_.I I J. ! 

I ! I 
i 

,, I 
~. -~ , ·Wl '~ '" di. f] 

~ ~;;-~ ~*~~ :~;~~;~ :.~ ~~~;~~.:~~I~--~~''.~:~~;~~~:;:• - ,,• ''~~ 

I-, 
__ ,. , .. - •, .. 

·.i.. _,::· 

.;·'· .:-
::i. 

. ~ _: .·'. . 
. ! . 

.. 
•. 1· 

. ,_ 
... ,. 

~'' 

·.',. ... 

·'" 
rt-:t-+-t-t--:t-;t-t-+--+-t-t--t:-t-t-+--t-t-+-i-c1t-t--+--t--t-+-+-li-+c+"t-t-++--11-+-t-t-t-++..;1-++-+--+-++'jf-+-,.f-+-l~-.J-:i-.J-d-+'j!-+-J-+-4-+~1-+-+-t"; 
-r-;. t-,c-1. t:;,.cl. -t-+-T;--t-t-HH-t-t-f;--t-HHH-t++++-r·~· b"+++-t-HH--:+-+'·'4.''H:,<-J-;i+' "'. ··t-H-f-++++-+-.+-~~4-"-··-i-·-l-4'.,,-l, -. +-+--1-1--lc..-4~.+. -l-..-1--+:--I o--. · 

·. -~ . . :~ 
~. ' 

·\ 

.. 

I 
i I ! i ; 

' f' 
1- I 
! : I l 1 ' 

' I j· I I 

_; I I I 
I 

I I 
I I 
f ! 

l I. I ! ' I I I 
. J .J· !-,. I' ! I I I r· 

... .. ~ .. 

. -~· 

] 
l-
1 

-1 

jO 

_i5 

2 .• . ' 

3( 

3! 

... · ... ~.: 

' .... 
,j'.' 

... : .~-



.~:-.. , 
:,· 

,. 

!· 

~'· 
~-

~ :· 

; 
~ . 

r 
I 

I· 
-_r · s 

15 

r 
i 

25 

l 
! 

i· 
I 

I 
I 
I 30 

1 
i 

:.·.,· 
-~~: ... '.!." . • .. · . . ·. : 

")VJ;~L¢: C~#d 

.,,.; 

~·~:-;..·.·· _;:::_2:~ > -~'" : -. -~ ~-= . -· .. ·;,::-· . .. . 

, · , ".''.· __ ;fPROJecrNO" ·- ':ffetr'C-:6 ~ 
BOOK NO. /}'t:: 3 

; .· }-,-r--

I 
I· 

. . -:~ ,. 
' .. : 

1 · I f t I •j 

·i r--+---r.c--i~-t--+---lr--+--+---lr--r-+--1--+--+--+--!---f--+---+----L--:~ 

! 35 I J__L!~--· ·_; __ 1 .. I l - I 
l--sc_• .... EN_n_fl_,_c_Bl_N_,OE-R-'Y-PR,_O_o_u~c-no_·N_.~.._c_H•~C-AG_0_._606_..0._s_M..._A_oe_• ...... N_u_sA_,__..._ ___ !_· _L I i t L__-_I .....:.L Work con~illueld to Page / J-

SIGNAluRE DATE ·· . · / 

,_ot_sa_os_m_T_O_AN_o_U_f"_OER_sr_ooo __ ay ___ -_~__,"'-·_.,...~ I WITNESS ------------- - :~ o~ 
i _V ·~-1 / ~~ 



50 

; __ -

·~· 

~.·. 



. .. ·,,·_ . .'_:· 

,·. 

PROJEct ~(,· .•. 9{> :g',;; . 
·.:;·:. 

:{". 

.·;· 
.·.~-

. -·~ --~ ·1 / -. .... ~~z..-.;. ,,,,;,,. '1'11. 1·' ' 
~-(;.( :&~Hi.6.

1

~._. :.:;_'. -~- .:=: <-. 4 
. ··: . '·· 

:·.; .. _ . .., 

l 

sc1EN-flfiC·e1NoERv Pilooucno~s CHICAGO 60605 MAoE IN USA 

siGNATURE ~ __# _ ---....... ,. ------- ---- z~_-----~-~ ... :_ 
DISCLOSED TO ANO UNDERST~Y ~ -· DATE 



52 . : -, ···I 
I 1- \ i I : I 

I I I ! T ! I 
1 , I 

( A ... .. ~ ~· i LL~ ,£ I 

· l 
I I : 

f -J I , 

I ·r .I 
... ,_-·.11. tAr. L 

f~ -- ....., I, .... 

-i~ in.J \ I 

- . \ 

.I 
I-

""' 
IA , , ,.,,7 

i 
! : 

I 
I 

t 

i 
: ! I 
I! I I 

. !_I l.l: I 

,. i I; I I 
I •I I ! i i 
! ! I i I I I 

' ' I I t 
i ! 1 I i J l 
I ! I • TI T ·1 I 
1 : ii I I 
j j I ~ I I J I 
I I i • i I ! 

I I 
I I 
i i ! 

i I ; t I I ! l· I I I l I 

! I 
I 

'I 
! 

· j I 

· I l 
I, 

I . I I 
l 

"' , .. v 

,_, 

... 7 . 

I. ... i< 

I " 
. , 

~ -~ 
. .-

~ 

, > 

i i 
i 
I 
I 

i . I i 
I ! I I 
I ! I I 
I ' ! I 

, I I i 
I l l 
I I I I 

I I·\,. . i.,, 

! [I 

I . ! 
I ·I 
I I 

I ,. 

~ . .J f_ 

. / .. 

. , .... 

·-~ ... ,, 
.. ;; l'ol 

~ 

"· 
.-, ... ; 

, . .. 

~ ... 

...... 

/. _, 

.-. 

,, 

---

T 

·I vc~ :> 
,, ' 

..-."i.·~.-~-1 

IZ 

-·~ 

o.: 

I i 
1-·J' .- .... ·. 

\. 

·'.· .-~ 



if~~( ~~~ N5~c . ·~~·. 
l Mur-l 4.l1a./0"3. 

.··. '·. 

:. '·,: ·:· . 
.. :;.:. 

BOOK NO. /363 

· t Work continued from Page 

i 
. l . . i 

1 
. ' 

..... 

5 

'-·; 

·11fiO \-\"l 

IO . I ii:\.~ l\ ~) · 

• 
. . 

r. i~ l l t\t\ ~[\.-\ < •• ~ ,-..;, ...., --<- . r S u,. ~E vo .. - ~ , ~ ·r Jr£ lh: ~e... · 

-. .. . i41-.....i . .. ~- .. r ·.·,,.. ·. · .... - ':' ~~ 

1. i . . . ·' . . . . i. . ·. . : .· ~ . i 
t .. · ·,. !. · .. · 5~ t:· -.,r_ ~----~ r.· +. : . ~ .-~ ·s :.,.~i.&:' ~ t4- ~.a .e;;> · L 

... 
.. v. 

+ I 
I 

I 

I 
·I 
I 

I 

I 

- 15 -.~i~1s-f"?> ... k- ..i.~:..:·:r.1: .'t-)1~.µ_;:~_ ... :.· .~4~'- lo1Ac~L/:.. kc:~-<~?1..· 

.·,: .-. 

i2.0. 

2~ . 

30 .. ,,_ 

I. •. A 4~~;.J; ·+' 3.- ~.-~--} ., ·· . . . ... · · J 

I 
... . i 

-! 
.. -L:. 

. ·. '· 
' ' <j·~ . 

. ' 
•. ' 

. . "· . i 

! 
.. ;'• .... . ; ...... . 

/·. 
/ 

/ 

....... 

.. / 
/ 

"/• 

v 

'.· :· 
··- . - . - " . . · .. ·~··. . .... ':. ::, ...• , .. 

. '., ... : ..... 

·-v 
./ 

:.· :· :.- ,,.: :: 
-··.·· .··;, ... 

_ _...V 
: . 

.· -_:: .· ·-~ \ . 

:':: 

... 
• >:--:: ·.• 

...... , . 

... ·. ~., ·'. 

i 

/ I - !· 

. -~ 

:;;.-

•. \. ·~ 

/ . I· 
35t---+t--+~+--t-~f--/-Y--+~+--t-~r--+----ll---+--+~-+--+~~l,~+--+--~l---~1~-r--r~+--+----ll----l--+~+-----r--t 

SCIENTIFIC e•NoERY PRooucnoNs CHICAGO 60605 .,.Aoe .~. usA i' 1 _ !1 
1 

Work c_on_tinued_. · to Pa_g_ ·_e 
r--~·-·__._·~·...__ 1_.___,•~~·~..._·_,_,~~·~..___.___.~.....___._~_,_ _ _,_~.___..__;...L_~·~-'--J..~~---.-~-T-~~----'-~~-' 

I DATE I WITNESS 

I 

··- -- . ----~----·--------- - - ---- -------- -

o~/ ,,,_/. -
--?r·/~u~ 

DATE. 



·. /.=:_._-•. -. 

,.· 
.,;·.· 

.l; -

)~ -

l 

i 

! 
I· 

.·1 ! • I I. I l I ... i··J I I I l i ·i .J. i • I I. 

l ! I , I I ' . ! I I ! I lt !_+-!!i--+-+-. ·_.1_t--lt·1_·+ f.-+-+-i-+-1 
I i · I : ! i Ii I• · I 

J ! '· } l I I f •I 
I' 

I i 'I l I '-I I I 

i I I I • ti I I 

1--ll-... ~-+-+-l-f-+-+-l-f-+-+-r+-+-.........,t-+-+--t-t-t-t--t-t--l-t--f:-+-+-+-ir-+-+-+-t-t-t--+-+-i-+-+-+-i!-+-+-+-~-++-'+-l l_._--ll-+ 11 --l. -+-f ; : I 

.I I • ; i ! ! 
I t I i I·! ! 

!. I r ! 
I 

'. }' J "'''"' , .. -~ :· . ~- .· ~ -- .· ... ~,,. - ~-IP.',· -·. I>. . ,. 1. , I 
J. ··-i 

..... 

!- .· . -~ 
~ ... ~ ·· .. I ! I 

.. 1 l\ rl ,· ''l .. < ·'' .• · ·.• _. C7 .. 

. ~ :+ .. . ... 

·~- .... 
· ... ,. ... ·I- -.... ~ ,,·,.~ : ,.# - . ,;._ -:~ .. -·. r" -~: . 

: :·~·~:r.~~·~~~~+-t-1r-f"-+-+-+-l"c1t-t-+-+-+-t-1r-f"--t-+-+-+-1rt-+-+-+-+-1-1~'....-r·'~"1--1r-f"-+-+-+-+-1l--lt--t-+-+-+-t-1--1--+-+--t-+-t-l--l--+·~··~··-l-',,+-l-<1-1--+-+-.. -t.-'-+'-··t--l--+-+--t 
i r.~ ~;.. :_t, : ~ ~.. . -~ ~ ."t.., --,'< .. . ..... . -

, __ .J --....... 
·~ . ~: 

I~-':'· -. ..l~ 

.. ~- .. .,_ J ... , .. ·-, ': 1-~· - -~. 

I f ' , ., I 

. 

I 
I I 

! 

.f· 
I J.I 

I. ! I i ! . 
I I ' ! • I I 

I I · i I ! 'f 
! 

I I 
i I ! 

I I ! i 
t I i l ! I I I! ' I i ! .. I I i I I 

I I ! i I I ,. l ... I 
I · I i i 

I ! i . : I 
I 

i I 
1 I 

I 
! 

II i I I , i t I' ' 
l i ' I I I I I t I I I! I l I 

. ' I Ii I I I i : I I I • l I I 
. I ····l:·.! 1.c ,.· -, ,. :. · •· •:· '·.L I · . .-.1 · : ,.... ···-

.. : .. 

.. 
~-~~ ~~-· 

·';~-, . ·' 
. J. 

~-.. • 
. ; . 

. : -! 

. ~: 
-;~: 
:~. 
r 

·-. 
t 



.1B,,~:( TifcE A1c/i..~ c~" 
l · ·rLtcS - 4/ I >i o3 
' Work continued from Page i I . j j i I I i 

.:·,·. 

:~H.i~~~J~.:~at, . :~f4~t? · 
BOOK NO. /?63 

1 
..1 (OJ-M~ J_ i AJrr1v6" IBLPJ· -d-

1

·~~'4_'"" J . . 

I s 
·' 
l. 

i. ;~~~/~ . l/~lf 

~~•• ~;v,,,~i~k .. 
. ! 

!­
i 

·i 

- ~ 

I 

f .. 
' 

I .. ·. 
1· 

15 

• ... ::; 7 L '.S-. .I/?~ . 
.. 172 o:~~ 

1· 
I 

.. 

·" 
• f.:1u- I ·A,+/ ,,,,.Ej ~=-.,,,,. 

L6 

·~ 

- · ' I:;"', LY.. f'lj r;1t~' ~ ~. '~ ... ;:·~ :,~) ~; · / t:(. . 

".);..; ... , ib.~ ,·~.~._A' i;.- . 

,.,., .. : .. ·/ :.··' ,.. . :·.: 
r ·-,-~ •.. . ,., ·.·· _,-·-:.-.·. . ··/· .. '·· . . ""'.· . l.... -· ...... •.. . : . ; . .Le"' rr .r--s· .'• ·. ·.• ·.,. .. ..: · · · 

·.! 
·.l 
l , ; 

·.-: 
I 

25 i 

l 
i 

l 
:· 

I 
I. 

··:.::. 

.: .. ; 

... ;· .... :.,;;.-,. 

_.J.. 

. ··:-· 



~ 
·~-·· 

·.- .. ·-': 

. f.· 

: ~ . . 

' I i • I j 

I I. i i ! I I i I l ! I l ! i.• ! i i l .. J.·I i '·· .'l i 
· I 1 I I- l .·l i. f I I I i 1 . -L I l I. ' · l ·., . i • I I I l 

' _; I I ., I ' •. I l I : : I l I I l I ·! . I ! ' I i 
i ; l i I i 

I I Ii ·1 I I I I I I . , I ·'f 1., I 
· I I·. l I , l .. !. I I . ' f ... f i. 1 1 . 

. , l ! ; • 1: 1. ! ! l l L l ·! ! -t I I 
I t l l ! I : ! I ' I '·' 

I· 

·' 
• .. PJH-+++-HH-+++Hr, .. _:f,-, HH-+++T'HH-+-1 .• 1H-++++-t! ;;-· 1H1-ti. +·-i'-· t'·-,··iH:-+-1

1 HH-+++'HH"-:t:+ •. ~ . 1~/. +-. H~+++-+-i---1-!-++W~-I " -- . . f . : '"l l I · ... I l. " 
I · "I.! i i 1.. . L l 1 

l I '•!. .J· , .. 
I 1 ! ·1 ' I ·I l:J ,. 

i 1 .... i l I I !"I i I l . i t· i. .. ···~ .. 
.·•,, ·;: : ! , ... , .. i ! ·i. ! J l i v 

I: · I · i . I ' '\ l/ 
·1-1 !'I I:: 

.J I I I 
t-HH-t-+++-t-Hbl~-t.:-, 1::-_,1',-j, -'::t-,+±,::-1.:. r/~H·, r~,"1-; ,_,_+.,-c ... t-t: .. c-1 .. r_:-l . .-. +-. +, .. -t?~.?'"''.~:r.·~"ib:~~,.i; _..,.~~,_.+.1 .-+i. ·'.'. ,!-_-;:1t "'.1;,,-1_;1?.:"':;:~+l,.,,,.."'·-:r:;:;1.;:;i)b:171f r .• +-.. ,.+_-:,t:~:"'-i 1-ctc1/~-A~.~~+-1*"'•.1:.:.r""~ """::r-.<.-:-1 .• -._,+_.-. ..-:t::~"'>r-,:~c1~ .-:,,}~ ~""~~+.~"'::~1c~!'!~f-;~...1~(1e: .. ~::-·>.1; ~"'·.-:+. ~~-.~~...!; r-: :+-+--Wi-:1::; : 

I• :o• i . 1 ·I ( _... .. !. ·' 

l. I ; I .l 
I' ' .. f,_f. ·!,""" 

... i ! ! ·I .1 

' .... 

' ... , 

..... 
I I "''· f. 

·1. ·.,.··. 

1.-·, ' .·II •. ·_._,_-i.:· .. :.·, , .. 
.. . :·. 1.1~. J -··· 

.• :_.:, ···.; 
. - ~-~ 

l ' .. ·~ 
. ' J 

.. \ 

,.; ··. ~ .·:-i 

I I, !J ··. ;.. 

I 
. -;• , .. ·,:; J .. · ; .. 

I 
'I' I 

·• 
1-HH-+-+-t-+.-t-l-IHH-t--++-+-+'--HHH-__ -t_ :'·; f-HH-+4-++-t-+-+-t-l-l-t-+-++-t-+-+--l-IH-+-+-+-+-++-+--1-11-1-1--1--+-+-+-+--l-H-l--+-++-I· '' 

• . J 

I'-_ . IJ 

·' ' l"I I 

. I/ 
,·, 

I; ,. 
I 

v 

I J 
I 

.J 
i I I 

IJ . ! I i ' I 
I ' I ! I , I I ' 

' . i I , l i ' i ! ! 
;·1 I ! I ! l I I ! I : ' l 

I I ~ J ! 
I 

. I ! I ! ( • j ! i I I ii 
I/ I I I . I ! l . i. ' ! i ! 'I 

• i I I I + ·1 : ! : · 'i I I I l I I I 
I I I ' i i I I I I ! 
I ' I i ! j , i I ! ' i i ' 'I 
! •. ' ! I I 'I I ·1 

J I I • I I I I 1 I l i .j I 
I I I ! I I I , I 1 ! I I I I I i 'I I I ! I 

i 
.,1.: 

! I ! ' ' I I i I 
·_.1.:.1 . .. 1 .. . 1. 

I'! I l .. ! i 
, 1 l i I. j Ii 

! ' ! I I .... I 
·. l I I I I I-

.· ~': -.. · ~ .•. ;;· .. ·· 



5 

io 

. ~~ 
·.J 

l-

15 

20 

25 

f· 

30 

35 

··.~ ... 
. . :.t·· 

. . ·. . ··: . ~- :~~-t ,·-' .,,.··· ... 

·(;. ·:··~Q:(j~~h·.t.,1(>~. "':j.ii/{<T ·. 
·'.•·. 

·'· ... 
·.i . ~ 

BOOK NO. I 3 63 

Work eontinued from 'Page 

' r. 
J._. 

... 

·.I 

.. ····. .;:..f .... · 

SIGNAJURE 

... ,_ .. , 
· ... 

..f .· .. ,_ /~~l 
.e;- L qr . . ''I ~~ -7 JI 

' . • ell.a-.· N_ ./, A · .. /l ~ • .1d·_,;..-"'°'L-. 15. '· • ·- 1-< 

'· 
•· p."'/1.· 7~,~/x~~•··..>"'..;.,i;...<_ L., .. ,,ig. ·.-7'<1:1. ~ .... I~. 

r 

., 
.· ...... ~.:,.., ~-~4 

··/ 

I.·.::: 
. - ... , .. · 

, .. 

...... , 

. ; 

·,·.i· 

..·:. .. : 

. ['.· 

..... 

.·.:.-, 

··.: 

.:.•.,:.:• ·. 
.. ·. , .. 

:·I 
-:/· 

•... I/. .. 
·,. -: . .- / 

I/ 

I 

.. v .. 
. ) 

··v. 
I/'.·_.· 

.······:<V ..... . 

. . ·v. .. ;· .. • . 
.... ; .. _:/,-... .·· .. · .. · ... ·) ._-.,,.~ ... :·.: .v .. · ·--.c : . 

.... 
,..; .· 

· .. ~- - . ":" 

I· . ... :.· 

.• 

Work continued to Page 

Dl$ClOSEO.TO AND UN~O BY ·1 WITNESS 
DA1E" 

---- . ·----------- ---· --- --- ------ --



i-.·-

' I j i 
' . : 
I J I, I I 1 I ! I I I I . . I l f I I I I I i .T_ · l I 

I.•; l I I.! I I I t .l l I I I J.. I , I 1 , , 
L• I I' I I I I j ) ! ·, ! I'' 11 

i . ' 1 ' I .,:, !: i I . "•-.I !. ... l • I l 

I ! 
I 

• .. I. I i · i -1 I l l , i 1 • 
I t.: I I I .i I T :; I· l ·1 1· t t 

• ·i I I , i i !· l T I ·1 " l I I 1 1 I 1/ 
. 1 l i l . I I i i i i i.· I J '! I .1 

<• .J -.I· . I l· ! .J-.J 'I -:i -! 1··1 f. I·!· i 
1 ·1 .•· . , "·•·l· I• ... , I 'I ... , ... i ,. .. ,.. ·1 "· · l ~-I;° l 

I i i I 1. i . I I l ! 'i ! " I I/\ J 

l ! I i i • I 1. I I t · LI[ T 
'I 
I I 
I 
I I I 

I 
'J·· 

I 
:.-: 
I 

- .. 
.. J , . 

.. •: < 

'J 

I 

J· 

/ 
i .. , :. ,. 

/ 

/: 

i 
. / I I I 

: I 

, 

!. I ~ ! I 
I I. I I 

. 1. l. 
l. I 

! . 

I. 
:~ ~- . . 

"·' 

~··· 
/ 

·1, 

. :7 

J 

l' . ,, 
1 '• 

,/ 
,J 

\i '/ , 
II'-

1 , 

J 

I/ 

I I l 

t 
I i I I 
! I 

I I I 
i ' : I 
I ! I I I ! 
I ! I I I I i 

' 
I/ 

I 

I 

I I • 

I l 
I i 

I 

-'' ' 

; F:· . .. I 

·.:. 

I/ 

' . ·" 

":.I/ 
l:J 

'," 

'· 

I 

I 

i 
I 

! 
I 

I 
I 

I I!· I I ! ! I ! "j; 

.· ... ·1-t i l · .I I I •. ··.1,::;,·. 
·:.· .. 

··.{-:_·< 

! 1 

• I I 'I 
I i I I 
Ti 
l i I 
I I 

I I .. ·•·; 
i i ! ' 
. l I 

. I t I 
;.1 . J" 
I I 

"• 

.I 

I I 
I ! I 
I 1. I !. 
I I i I 

I I· i 
l l • ~ 

I i l 
I I t 

I ·I 
I ! 

I . I 
i I i ! 

; I I 
:•t.u t. t .J .• .I 

',• 

;_:._l 

~'. 
; 
f'. 

'"f 

..... 

: ..... ~· 



· .. ··: ·-. .-··. 

Work ~ntinued from Page 

5 

! . 
..:, 

·. _. .. _ 

·y: :,.,;-·.::<·: . · .. -_.' <-~ . /~··· 
. ·. ·';~~~il~,~~6J"f c ·.• .. 

BOOK NO. 

.. 

:/ 

/: 

v 
./ 

./ 
/ 

'/. 
/. 

/ 'C' 

. I i 

=.~.·.·-~~.-.-.. ~.~.·-~ .. 1~.·.·.:.'.~·.·.· .. ·.·.""'1'0'1--;;:::::r:~~r--'--t-~t-:--r-->-t~~-'-t~+-'-c:T.:t::;:.';:;;1~::+-:~~;b;.,,;;+.~h;:;;;;;;±:::;7:t~·~-~l/-.-+~·~'~-4----lf-"-+,_-+~·-~·+··~~~-4-'~I--~ 
·~ I - ·~ t· .. ~ ~ "!"'-""". "!!'! ·""" ""';11 ~ '"" , . ,,, ... 

.. 1. 

'i 

; . 

t 15 
i 

i 
. I 

l · 
.0 

-i 

25 
. 

' . 
; 

" 

30 

35 

\ 

i· 

l 

I 

· .... 
. -·-..... ~ 

·: .. :··- _._. ·. : > ' 

.-;.;,;;. ;;, 

.) . ... : 

.. .. - ·v .. ,, ''. ·. '"; 

~ .--.~.-. 

,. c' ,,,,, /· 
: -.,~ ' ' 

. ?; .. v~. 
.·I 

; i,.· 

·'': ' 

: ...... 

.. ,[: .. ,,·· 

'':1;\:;_-:, ,·.···· 

: ·.,. '·' 

. .. :. .. • . ·· .. ' .. · 

.·.,;:·· 

' ' 

: '• 

.'. 

I 

...... ;-· 
~~. ·. ': ·- -

. : .. 

,, .'. · .. · 
'· ·'·::·;··· 

i ·/ 

;: 

;' •. '/: 
..•.. . :.: / 

,_. ·. -~ .-.... 

: : .. ·- ; j 
/· 

:/ 
I 

I . 

·'' .· .·: .. ·: 

SCIENflf:l5i'ND,El!Y Pl!ODUCJIONS CHICAGO 60605 MADE IN USA I 

. I DATE 
I .. 

. .. / 

I 

-~· . :.-

.. -'·.·: ... :. : ... 

.... ,.: :./~ 

.... _,: 
.. ~' .. < ',., ' 

··· .. ·.·.·, -:-;:;•· .. ·\. 
. ~\ .. -·~·:., -.:~-; 

·(: .·. 

· ... ' .· 

·:' .. 

. 
·, 

l Work continued to Page 
DATE· 

DATE 



; : 1 1 1 ' r 1 
' 1 ,. . 1 

.J· .i l ; • 1; 1
· ; I,;. I 

I . I 1· 1~ t ·11 1 I · 
I·.• 1 i I i· I 

i I 
. t lJ 

I I 
.I 

ltJ.Lr. ., 

i· 

I 

I ''l I I 1· 
~-.!.A· j ~,:....j 

'u.v. • 1 u,I\ ~ 
i I., it· l 

II 'II-.. ,:. rr: 

: ' i. '!.--

! . ' ' 
I l .J ,.,.., 
1 ii~!.: II 
I•. I 

Li.I 1J 1 . ., 

i 

I • LI.., 
I I 

I· 

•• 

~·-~ :7·:~.*'·:.,,i•: f-,,-1, -',,,+.-+,,1-•.• c<:f-<-l.: -"~_-+. -+..+++., .. -t-c ... 1-._-.<,f-,,-t-' A,~~.'t-1' .. "'~"·.>-tc)l"'°;.f~i'~t;';,I'(< •$!; $ gj: ;'' :_ ~•· rr~ :#.-. .. : 
i·L. ~t.:'.<>. 

,. 
' 

I. 

•I 

1,;.. .. j. 

,,, .. 

,; 

i· I 'r'i~ 
I r 
-:\. ,:.. 

. t./ ,. I~ ·,i 

j !~ ... lot;\. J -.;,, !) .. '. 

I "· 

-·· 
~II 

·-;, _, .. 

, .. , 

I 

) \ 
I 

! 

i 

I 

l 
I :I 
·1. '• 

·: 

'·' ·. 

.. 

-·- .· ... t-HH-t--t--i--t--t-t-t-'H-t--t-+++'t-HH-t--t--++-t-t-hHH-t:-t--t-++++-rt-'HH-t+++++-+-+-HH-'++++-+-.J.'+++-+-+-H-+:..+~ 

'· 
I. 

\ 

•I 

i 'I 
I ! 

I I ; 
I 'I 

! . 
' I ' 

i 

I ! 
I I 

i 
I 

I 1 ! 

! 

! ! 
i 1" I I 
I I ii Ii I 
: I i' i. ! l 

I 
I 
j I j 

! 
i I I 

. I 
I 

I I 
i . 

i · I 
. I ! 
I I I 
I ! I I 

1. I 

I 
j \ I ; ! 

' . 
i I ( ·; 

;· 
I l 
I I I 
'i 
: ! 
i 
I 

! I ! i I . : I I l 

I ' i ! I I · I i ! 1 I 
I i • • I i I . ! I I I i ; i 

t-t-++-t-t-++-i-t\\_+-;i-+-f!i-+_.!-!-1 -+1-t-+-t-ti-+-!!l_+-i. -;'-++-t-t-L ! ! J ' ! 
.1 II;!' ii.I 1" ·1 l---.-yJ! i 

I :·I :I e, . I.. i .. f 1 .. I:. t· .. { • I I . I I· ·1 I· . I I . I l l · .1-.:J ··•1 I 
.... ~-~ .. £~~·~ 91NDtRj'.:P.7:tO~':!;~t~r~ ~IC_AG:O .. ~sos 

-:: .... ..:_~·:. . .. 

· .. 

I 
I 

I 
I ~ ! 

i l !! i I 

• ! I • I I I 
' l i ! ! I i ! 

I i \ ! ! I ! 

. r • 1 ; 1 
! I I I \ 

• i I 1.l I 
;-;! It f ·I· .i. 

.. ~ . 

. . 

I::'' 

.:--1.· 

I 
T 

~ .. 

,I 



,>·. ·.· ._ .· .· .. ·· .. .,,_ .. 

. ('p:· ~rite ·;;s~··.&,,~< · i>lioletT'NCi.: <~ o .6'? 

BOOK NO. 13& 3· 

·~'·::. < 

Work continued from Page 

, 

-

I 
I 

. 1,;.--r, . . .1·...:.. y .. ,,,,, t. i./ .. 
""~ ·- -v. - I~·~· .. - .~.i.,~tJ-.· .le ... :·~:.(/';.. . ~ · .. _,,. '"""- r 

; 1.-~~ i-· .· . . .:·- . i. ~ ·1 . j·. , ~"'.:,;.::'., i V....., · , v./ . .-::~ · ~;,··· ...... · f...; · · ·. . 

+~~~~~~~~~~~l~~~c;7~~;~~~~':,~~-~-
i.. /i· ~_/., ~ "":"° . ~ ~ ~,.; :.,., ~. h ; M ~h' V C .. / . 

• '">.;.: . .,,, .,,... ~..;.~> .. ~'~ · ..P~. ~- .;::;v~v .-~'·".:;1'r~. · .. :~ ;~,d~~;.:;~., .. c.-: 77 ... -~~t"k'f-

-~ ' . 
: 

. i 1 ·.~ ·- '.· 

.· t 
; 

.·1 

;. 

"t 

. 
; 

I 
i 

l 
; 

··j 

. i 

, . . . !' . . I·:.·:., .,,,. .. 
J:':.'r°S-• hrs · · - ~tir~..c ....... li: ~ i? >1r>..: :;;K) ~:Z: 1¢ ~~·.·. -'·<~: .··. · · ·1.~ •.. :<:.. .. ~ · 
. •i .. . , •. i . ~''>'-· .> ;~: 6·~. · . ..¥~..-t.{£: jk-~'<'- ·.:~.AL;:A,~· ~ /~ ~cb >~.rf7-~,..t ;-:!:..~/ .... ?;:..A ~Alrr.~~/' 

15 . '.· it·: Ix~·. Hr~'""A' ~ v~V/14 ~~k:-~ . '.??,· . d.<ii:7 • .., :..,,,. 1~;1~,,,.::;..~,.;.~. ;;)~ ... < 
... . . ' 

. j ~"(;.~;/; ~ - . ~~A;~ .. ·.~-'..~<",,;/;.:. 

20 
...... 

.. ···.· 

25 

./ 

v 
: ·. 

-:_ I/ 
"' 

30 

v 

/ 
35 / 

SCIENTIFIC erNdE\v PrwoucnoNs' CHICAGO l><U>OS MACE ·IN USA I 
I o . . 0 > I I j 

SIGNMuRE ~~ 
. ":/ -·· 

DISCLOSa> TO ANO UNDERSTOOD BY 

·.· ·. ·. 
: .: ... ·· 

·~ ·,; ·. :.-. . ._: ~-:. :·. 

.· ._· .. 

. v·· ..... · 

./ v. 
:..- ·. .· 

I/ 

! 

' 
i 

I DATE 

I 

l 
I 
! 
! 

. i 

I 
. I 

i 
! 
I 
I 

l 
i 

I· 

! 

I 
1 .. 

I I I 

I WITNESS 

I 

. 

····:: .. ~!? 

. ·: .. · ··:,'.··· 
. ·'· ·.. . ·.--.··· .·,::. 

: ~ . . i 

'.,. 

-· ,'-.: 

...... : 
·· ... : 

c ·.,.· 

I 
i f. 

i 
I r ! [ . i 

I 
1· 
I l 

l r ·; 

I I 
i 

I. I i 
I I I . I I 

l ; 

Work continued. to Page 
DATE . 

~~as 
DATE 



62 

'· 

J 
I 

I 
i 

·I 

I 

., __ ·. 

'l 

i l Ii I I I I 
I I I I 
I I i I l 
I I ! I 

I' 

, ·•. 

'"'"-~ .'/ 

v·· 

i ! I ii •I 
j • ! I i i l ' · i i I I ! I 

I I I ! •Ii ! Ii I Tl I I _.·1 .i .. I •I 
! : I! l I I I. i I , ! I I .I 'I 

I i I I < i ; i i .l I I' ' I 
I .i I I 11' I I I i i I I I 

I 1 ! I I I. I I i i I I .I,.,_ I·. i I. 
~ 11 I, -VI · 1 .. l •I -1 • I I 1 l l r 

I I! I . I j I l ,. I I ! '·! ! ! ., ., 

- •!I~ 
;.- . . . ·/: ·.-:. 

I ! l i I l · .! I • l ''' · 
I. l- h 1' ! .! .• ·J. , .. , .. 

I - - I I I i .I !. ' i ! .! ,, -· [ ··I J._ !_:, l -·· '. ! ! ,. j. .. j I 

i 

·1,:. 

I. 

I 
! 

- :~~ !: ~ :: '.~ i: ;": i}:t,t~'~ ~~; t ·:: : ·~-~ ~-::: i'•~ :~.;, ,,, :~:<.]I~~·~:·~::';:-~;:::.::~.~.~;~:~::;'\ ---::; ::: 
;" ~~ ~-; 

, , I 
"j 

. ,,, ... L I/ . 'I' ,._ 

' ·.l'::W '. ~ ·.< .• -.· 

- .. •I '. - .. -

:~. 

' 

:-·--._ ··" '".; H-+-HH-+-H-+rH-++-t-+-HH--+-+-t-++-'H-++-t-t--t-H+-Hr-+-t-t-t-++.-t-+++-rl"'+'-l-i'H-=i-'-f-'!t-++H-+-+-H++-'l-4--+-H->l · .... 

.. 

.. • 

I 
i 

ii I 

: I ..j . I 
HH'-t-l--t--t---t--+-+-t-Hlc--1--j : i I I l 

I ' 

: I I i I i 
1 ~ ! I 
i I I i I 

. ' I ! I 
i ! I I : 
I I I I I I 

I i : I I ' 
! i 'I 

·-.1 I ;·-. ·; .. i ! 'i !.· 
· · ·.·sc!~~Tff:tc .S.NoEAY PRoouCl's. :CH1.cAGC: .{,e<>u_:;:: w.Ao!::· ;Nus ... : · 

--~-

I, 

i : I 
I I I 

! ' ' 
! ! 
I I 
I, I 

i 
I 
Ii f 

I i I 
I I I 
I I I 
! I I 

i 
I i 

' I I 
I I I 
i ! 

I I 
I ~ i I ; 

I I 
I ! I I 

i i : I I 
l ' I I 
! : i . 

I 1 i ! l 
I i ! I i i 

l ' j I I j 
I II i i 1 i 
I ! . j. I j· 

I i If i."I 

. ;·, ... ' 

I 

I 
I ! 

i i I 
I I I 

f 
i. ! 'j 

I! I . ' I ! I . I 

i : • i I I 
I , I I 

I l I Ii I 
i'' 

I i • I I I 
I ~ i j • 

' i ! i ! 

I I 
' i 

I I I 
I 
I 
I i 

I I 
I I 

I ' I 
: i. ii I I I i I 

i 
! 
I 

·1-· ! ! I I I L .. ' · ·i, .. f I ·I-

I 
1 
l 

.... 

i 

I 

! 
! 

., i• 

·.I I 

I 

' I 
• I j 

I 

I 

I 
I 
I 
I I t 
1··· , I I 

'~/. ·.· 

··/i 
. .:.-~ 

;· 

: .·,i:_ 

·- .. , . ..-. ._, ·· 1 
·· .. · .•. · . ·"~ . ·.·· :·; •· . ;~_ 

··.:.~·-·:_; :~,\: :~:~ 



.. -··· ·.··:···.·· 
.... ... ··:. : . . , , ; . ·-::.:·· ··~ . 

. !" ·_: •• ::>;_ . 

-__ -PR6J~eT;{,;,O~ - j;r.>ii'ii;;ai:)O: : 
BOOKNO. /?63 

5 

.·.,· 

j 
I 

! 
I 
i 
I 

I 

•to :~ •.••• •,~~!!l ~~~; ~ .l;15'. ;:~) .:!_f~;_Ji~ ~~ ~~~~ -g;J~'1~~~ ~~7' '.~I~:~'.~~~ \ -"!!;,!, :111 

,· ... 

-_·.· 

15 

20. 

25 

.; - - : w ... ,A-~~ '/'.i;.~))t.-.i:r--hl(.u~L.; .:;:i:;,. ~ y. [:. \;.; - - :·; .. . / 

.:.::..:.!-+.-l~+"".'_.+. -:.+--t---r--'"·-+· .;...;--;....· +· ~-' ·+;--.i-.;.;·· ·_:·r--.:::; >---.-v L ..- -

'"·• ·' .· 

--__ " . -

I• --

- - . ., : . 
. . :.:._ . 

. .J. .. ··.:: .. 
': ·: 

. ·~.' .. ..... 

:.: -; 

.; ,;. 

i -

.. ~- ....... : .. 
.. ;.: .. 

. ;::· 

: ;,:·· /-
;/ --

· ..... -.:· 

/---
· ·7· - -

..·/--
. ·/·-
/ 

v- --
' j_ '. 

- I 

' 

}. 

:-:. .. 

- -, 

v.- . -,. 
301---_~-~_--'-'-lf---l-'-'-'-1~---l-'~_4,~;'_--A-----"-!----+---'--1---+-~~!~1---+-~-l----+-~-l-----+------'--l----l--'-'--l---~i!~l---+--'--l---+-~l----t---lf--'-r--

-, - I l I I · 1 -+-1 

~ I :. ·• 

/ . i . I . .i 1 - -_j _j_ __ J 
I/ ,_ • 1 , _, , 1 1 u· 

j i --- _ ! i .I -I i I -I . - i - l L 1 i 



L 
i 
! 

I ! 
.. :! 

! 

. I• • 
I I 

. :·JI.} IJI• tJ"'[J· 

:, .. -.II 
''?" 

I ', '• . K. :--,.. 1_.. I~. 

f 
..... 

'~ II ~ ., 
',:. ; . 

.1... . - ,. ... ... ~ o-k . ·I I~_.., 

.i:·-.'. 

' ii \ • .,._: , ..... v j ll 

I I i .. 
"~ , I I ! I 

! 'I I 
I ! • i ii I i 

i ! 'i i 
1-IT: i l 

1 I! i i ! I 

I I l Ii 
i : I I J i [ J I 

i j i I I 
I l I ! ! J 

I I ' i I: 
I I l I! ! ! ! I I 

I i ! J ! I I I ! ; I 
. l I I ' ; ! I I ! 

I ; l ' ' ! 1 I 
I ; i 
! I l 

. S:C!~"!l:WIC. ~~~-"y p~~-~I~~~-.c~tC~GO 6QSOS M~!)E _.,,,.us~ 
~ ... 

··.,· 

I 

. 

·-."!,: 

'\ 

., 

.I .~: . .. 

···-... :-.···· . · .. ---·-: 

!,\ t 
·, i 

i 
'I 

l 
-~!-

:t.l: 
:~I f 

l 
I 
I 
i 

l 
! 
I 



.- .·':" .-:,., . ~~-:· ;;~·. . - •. ' ; . . . . 

· _.f.irlif':3<>§iw-a 
.. : ··~ : 

·-~ 

: . : > 

·, 
l 

' 
I 

I.· 

{ 
. i 30 

35 

B 100P© 



66 

' '· 

t• 1 • --.--. •• , j!i•flii 1 i!.·i i·i''- ... 1·' f!1 1 1·i'' '' I 
L--! J I l : 1' ! : I I . ~ ~L._W- ,; __ I, i ,· . i ,' •• ; I~. -, .:. •·. ,i i, -L,. i. I i! :.·. ; ; ,

1 

Hi•,Hj-+'. -<-,! -+-+--;---~,; ,' ' I; ~! i i .. l. ; l
1
• ~ l . ',1:~-+--+--+-+--t--+-+-.,_. .. -l--f. '__ •: i !, j; • 

, · ' • . i I .--J! ·.! i i I t i. ,. I I I !•' l .I l j.! I l ·!· • .;·"I 
hiH'-+··1 __._: _!Hl-+-·f-! -'li--l>-t'-+' -+' -i!H'-+-+-!-+I I ·. ! I i : ! i I ! ' . ! J-!.J ' I t 1 I ' i I I 'I ! 
·!Ll!Jilil ''' ii',.! 11 1 i I lt• 11 ·t •i•l•!ll•\1 \i 
lTl'Tl--r-n ! ' i I i i I ·I !-. I I ; ·1 I i ·., I i ; '· •I. ' i ·1 
I!!• i i I J.! I: ! t ! I I I I l I i i I I 1- 1 .i-·i i i J ! I I· t l i i f : ! ! i' 
'·' 1 I ! ! . ! ' i I I I i . I I i I I ... I .:- L·! ·1 ·1. t ·f I I ··I· I .I-~' i t I I ·1. I !-. 'I ·1 ·1 
Ii!. I I I t ' ' I ! I I I~" i ' ,· I i . ! ! ! 1: ' i I i .: i i 

i 
... , i ! .1 ·,~I !.. ;· ·t.. ..!.... . I . ~ ... .··t · L '-. ' · t 1....i. 

·• I 

·r;ri;,1:· ..• . , I 

,- ··• i ·; 
• ,.,- r T .I . ·-r.·1. i f. r I 

I I 1 ! I ! rf' ~· . .,.... . ,.., ~,.> ·1 f _., I ! 
· • I! i i I I I i I 

. i '.' I c: l-+--1 I j" !-TJ· 
_.,.-_· ~~-.'I'!~ ... 1,: . I '··I 

.· I ! 

,. 
l •· I · 1. I 1.:• • 1 .. '.r 
I I ·I I 

-~-

'. t I ., • I IF '· 
.,_.,..,. I/.~ V. L '" IL."' ·: ,, ! 

!·.''· .: I 
I i .l I 

I I· I 
:. I 

... 

i 
I 
I 
I ., . 

. I I 

l-H-+-+-+--l-+-+-"HH-+-t--+-+-+-+-HHH-+--+-+-+-+-+-+-l-l-H:-t-+-++-CJHl-+-+-+-+-1--1-+-+-+-l-l-HH-l--+-+++-+-l-Hl-l-+-+++-+-HH ;.·: .. ' 

I 
i I 
l I I I 

, , ! I I ! 
I II i i i I I 

t. 1 I ' I I I I I· I t 
I ! ' ' I I I I , f • i 
! I I i I I I I i I I ; 1 \· I I l 

J l ! I ! i ' I I : I I I • I ! ' I '-J ' i ! ! ! t i ! t-J,--t,--r-,+-;H-t1-r;'1H--t-t,-r-,-1,--t-r-.r!_-t--l--!-+-+-+-r,-i11--!:-+-1+-Ht-J1-t--T,-t-t--+--+--i-+-+-+-,+1-:1->-+I ;-f-+-+,-++..;,1-1-+-t-+--l-+--+l-+-+--l-+--+-!+-il-ti-+-t--i 
: I I '· ! ! I ' II i I I • I I I I I I I : ! I I I \ i . I I • \ ! i I ! I l 

·I .i.1.1 ! Ii 1:·1 I 1 I I I I I ! j l I I 1 I l i ! i I l • J i I· I 1 ! I J I ! 

' ' 
r : t 1 ' : - I ; 1 1 1 1 I I 1 J 1 , t I I 1 1 • i· ; ~ I 1 I · 1 1 i i ! , 1 · 1 ! ! . I 

~i f.j,,~.! Iii : ... ·'· I 111 II lfl I' /'I Ii! ~· •1\ 1i i\·il! \ii ti jl; ~-+J-+-ii--+l-+-+-+-+-t-;l;·~t-:11 :,; ,, 
I· ·i .: ,; f . ; . ~ ~++-I I I I ! i I i i I I I . I l I I ! ! ! ! l ! I ! l ; ! I ! ! i 
,"-+-! _,__,.., ...... _,....,!-H-i- i i I I ; . i i i -:+-i-+-+-+--r!-t,-;--t--+-' -t-·-i-+--t-+;-r1' ..,jr-j·-+-t:, -+ .. ! .. ..;., .... , .~:;~;-i+,_-;-;..;~.,.,;..' ~;:~~~·r1-..,4...~-'-_--+"--~;-_•r.-++~-1·-·+ '-r-·ir. -iiH'--r-'+-H--t-lt"i -i 
1--1-,-1.i:-tl-.-t-,-r-,.-r--t---t-l-"1HM1-r-1r,..,1r-+-+:-t-,-+-+-t-++-+-1+-c11H1-+-;+-•-t--+-r--+-++-+,-l-'i.r-;-1- ; ! .f :-.l 1 , l ·;.I ; I , ; i ' 

i I j i I I I I i l ' ! ! t i I ! ! t ! j I J I I ! i I I J 
i-Li : i 1 ! ; I I I : l ; l I ' I ! i I l I l ! : ) • I i I ' I ' j 1 : I i I I 
I Iii I I i I ! I I I ' : i i i ' : I ! ! i I I ! ! I i l i ' I • .. f I ' ' I : ! • I i' 
I ' ! II t i ! I I i I i ! -j-t-t--t-+-t-111--t-+I -t--i--r,-r,-J~;-+1-+-: ""'1,..+-1-1-i-i' -il1-+1-t-l1f--l,-+-lt-el!r--lr-f-+"-l--!i-~l-l1-+I I i ; ' • . I· 

k1--.Ht-1'.-i:c-_-t.~--+;-r~-;H;-'i:·-+-':-r-..,;r-t:-t-,,-T:_,i,...-t:...,.)--r,..,-~r-.. ,-;ir-.-;l__,1_+:;-+-t-i:;1-+:-+i'.-t--+-1+-:-!H;H:--+!·_·+ ,:-+-:,-: .... 1+-.+--+1-.+:-;.1+-'-+-!+! l ! i-1 : ! 1 : : ; 
1 l ; ~+J L~.' ;;,,; 

·;. 

':~ 

·-2'· -·. 

·; 
<. 



.··'. '.· . 

~-.flt~~-,: N~.Wc .· ~iJE 
' \ -:. ... ···.:.,:·; · ...• 

i>ROJ~&,rJ~c 'S':?~k4·-···· ·· 
:. 

5 

10 

. j 

I 

4/z4fe3 
BOOK NO. /363 

.. :-_~1.,;k°i,.Lb. "i"">."7·~ ,.._;J -~/rz~ s·. ·?~£,~:.~.~· ~14f;~~ 4~ CJB3jh'rS 
· ., .•• ,_.:(~. '~~ 4'~t· ":~;),::~r ·;!!\ :·>cJ µ · .· -~~;;u . · 6-, ~..., K "~:. ..:.; ~=.!' "'Ak~' '. 4 ~: ~,~ ·L.~c,r· 

15 j~/~A~· .. . · -~ :~~)~~.;..;;~L~~ .-. •- )?zJ?.~ ~Y-=z.i~d- . :iJ~_'. ~;~~-~ .f?·)r<isv<u .~/· · 

.• ·· ....•••.. '. · t:L;,, ~·~~;~,,°~;;;;li''ii'~ ,,:~ ,, ·· h ,>- . SCJ' ... , .. ··. . <' C 

... ,i· ,• .. L 
I 

·. 'l,J, .• )-/. , .. !' 
! 

! :. ..., ;· 
.. ··_:,. 

.. , 

" , . · .. I I 1- l ·· · i 1
1

., . I · l . / 1< : .. i l 
30 ; . I ·. I - I i l I. I I I , !! . I './( , , l . . ; . I I 

. . _ ·. j ,' l i I. f i . I I . . . j G.J_-~-'--·-tj--tf_. -+~·-!-·'-. ·4i __ +l.-e..-1--+-+o--+-'--+--+-+--+--i 
. ·1 , , · : 1 · l 1 1 1. 1 : : r A 1 f l l 1 _ .. 1 ' ·· i'. .. · ·,, L--L ! i, '. ; l .! . ; i l i. 1/ i I I , , I I I. I . ! i >---L l _.1,_~,----..L-'--;-- -+---1- . ' ' . . I , I I ' . I . 

F I I . H ++ ! ic-++ 1 ~ . t-t l ! -h-+ I I !---Ii-__ · +,~+--1--+--'--+--+---+-----t 
H 1 I · , __ ___i_.___ - 1---- · -:-t- ............ --'-L-.- ............. +-~+:.....+~-1-~---+----+---'·-1-1 ·'----'-· ·+--'-r---i---r---r-----i 

35
hJ, -t-J~ !~-~1--- l~+~-I-~+- -t---+~[---! ! -Ll~+-l +--+ l -i-·--+!-+1

-+----+-,--+--t--t---'1 
I I l .. ! . : ~ ! i L.... i I ! ! ! 1 f I . I I , j . i l . ~ j I 
! , ·~:~~.-:Fl~ BIN~:v-;~~~~~~~~~~-;.:~AGO: ·. 6o;~~~OE ·~ us~-r- -·-~ - I -rt1~J_, ~ i--rT~-r---w-. ·'--or_k_' L..co ___ n-tL-ln_u__jed'---t-'1>'-P-a-'g~e--'-~---; 

~ro~~- --~~~~-l-=-----1 ---,~ --- ·~ °£fz<1(•?. 
F . , .! l I'·. 



'.:.'-?'" 
. ·~. 

! I I I·. ! I ! ' ii ... :-1 I ··I·· 

I I I .! I i ·: I I ! i ! ·i I I 

l-'-l--ll-4-+-l-~lf-4!-·+l-1--t-,1~,~·-'-j··-l:--1,--t--t-+~-1-1·~·--r-lt'·-r-t--t-t-t-l-:-'l-:-'f-i-t--t-t--t-i-+-t-l--'-l-l-t-+-+--t--+-+-t-t-l-ll-+-+-+--+-+-+-+-t-l-l--f-+-+--+--f-+--l--I . i "'-I i 1 • ; ! 

I 
-1 

I• 

. . :·_ ~: . 

I I; I 1. 
I I I· 

! I I 

I '• 'f"l I 
L I Ii 

: i 
I :I 

.· 

I I 

! I I i 
! l I I 
i I - 1. ! . I 

1. ' •.I '·' 
l 
I 
r 

......... ·. :_.,.. ''. 

' '•-~!~ , .. ,_ 

-•.·I.~·-· 

·;:· .. .: .. r._r.:.:.. _-.,,,_-... 

i , . 
. 

i 
1 

:•, ·f 

I I. -~ 

,:.: 
,. ' 

.. -,. r-1 l.&oil ..• 

·l-'-"+-HH-+-++++-+-t--H-f-++++-+-t--HH-f-++++-+-+-'+-HH-f-++++.-+-t-+-HH-++++-+--!-l-..-1~4-l--1--1--1-+--l--!--l~-+-+-I-+-~' -_,:.· 

... ::?.·. . ·~:. · .. ~, . .:·. ·'..· -;· ·.'~) . 

:-· :;. - " ........... ,.. i .,.,. ·.:. . . ·- , ·. - .. ._,:. ·-- ·.~· .... ~ .... ..~ ;-;:; . 

. 

··.I . 

. 

I 

l 
! 
I 
! 
! I· I 

I • I i 
I ! I I I 
I T : J j· 

.• r -! f I I i i : ! 

I? i ii ' ! ! I '· I l ii ' i 
l-'!-ii-f-+-+-+-+-+-+--1-t-i'--l-.,-+-;· -1--J_,_J__l___J_J -r--i-~i-r!-r,.-+-r--,r11-+:-+-1r.-+-~,-+,-t-+-+--+-+-+-i-1H-+-f--+-+--l--!-J-.~-<---+-l--l--l--l-.L.~H-+-+~ 

·l i l ! ' ' ; i - i I i i I ! ' ' i I! I 
1 1 • 1 ; ! r r er 1 i , 1 , ; 1 , 1 
i I l f r ' I ! I ! j I ; i · 

_I Ii, l i l i T! 1 1 I I!! JI I 1 
I i i ' i i • i I 1 I ! i i l I I I T 

' I ! ! ! ! I 1.. I ! ' i I ; ! l i T 
I 11-__l___l_J_J_,\ •11 !111 ill!•! I 

t--;f-1.-+-+-~f-+-,f-l.-+-1~-+-+;; ,- i 1 --,1;--r-.---1-i~_-t-111-t,1r-t-,_ t,+-t--j-j1~+-1 r.~,-t--1,_1~-1-+-t-if-+-++-t--if--+-+--+-f--1f-+--+-..J-l--l--l--+-+--I---l,~-+--1-1--1-++---1-..t 

."!f 

.! 

~ 

'I 

'i 
I 
f 

·J 
i 



:~t1~; 
' 

. -~ - .. 

·tttl.E Ai£W-c C'L'AJ~d' . 

F.C 1- -J'l.ZF ~ 3 
BOOK NO-

Work continued from Page ·· A....c .• : d_ 

5 

·: 

~-... c 7~ 'cJ) ~5' -- . /1 h< .fr ;;,.. ·. 1~ ,_/ ·. /: .;::.; '"'." · (di> ·,_ g, ~;,.· ~ : BL tJG • · ~u oe. ~z 'ik; ~ .. l;;t:_ ~ 4- A'"'· 
/ ·. - . . . 

P °& · .. · /-.> · L-.'./~.- /r. 4 ~ S"° kf'/tO ./6 · · ~ d~ y 

~· ,j,;'Jo '.~:f71Ji~~ ·>:::. .: . l 7d µ'.u~,; ,· . t.c··· . -d.~~4 ·:j:i; '?':- .:<? r ·. >~<:' ' -',i;v.;,.; / ·;~.;~ ~·;c;';,~;~ r ·< .·.·•·. 

·. . . .. " A;;~ A:J~r- ~c~/,t::' · )~~~ )~.; ~ . ~;;'¥r-:····· ([f? ,j.~,c4~~ . • ('~~ -~~ .. ·. \ I .. 

I 

15 

": ,: 

20 _: 

- •.-E'..bt~-~l.-'. 74..· ... ~;e,,,.~°6: #'5:i~t"'·.~~-·t?~--.c.~~i. r;..:..:...l2=1•·· ;;~:·~U·h··~ -_:·;;.-~•·. 
· JNA F. ftp ~.x / iM ~ @..is id· ?'Ji 3z 'i "~ /) ~ ·.,. ~;~.::, ~... ':J;,..; ~ ,~ c 

25 

J .. 

• _,, ,

0 

1s ~ 'f ~ h- ~- P.i -h ~"" - .:;~ /t ~4. 7 ~ , 
;j:: "'" ,.:> 

,_,. 

. I i ! I... . I ! l . V'~ 
·I I ! I l l-A-1-1 
1 I ! !I .jl "" I . i I . l 1' 

r--~·~·-1--·~1-~·+,1~•-rjl'--+jj--rf!--i~-r---r--i--i--1----1---r---r----1-·--'-t'~~·./""'----t'l----r-~~-.---+j---l---+---+~i---t-:--J-----1 
// . µ-+i--!-! _·_ -+! -+-!' --1-'--!----J~-i----i----i i 35 , · 11 ,-+,-1,__--+-+--+----+l-+---+----+-j-.+-v---J:.-C---+--+--i i L ! I I . l I ... 

: I ~ I j I I I I I v f-+,,--- ' Wok • d t p 
I . SCIENTIFIC' BINDERY PROOUCTIONS .CHICAGO 60605 MADE IN USN i' I 1,. ' i, . r cont.mue 0 age 

: I f • I I ' . I 

I SIGNAruRE . _ _,____, . · 1 DATE 

i---wsa~~~---~~-~ ,/,.=-_" -- j WITNESs •. ID?_ .h _z~3. I OISO.OSEO to AND u- .. BY T DAJE ~ 
I 



! j I _.Li Ii I I! i ! t I 1 
HH-l--++~H-++-+--t-1 H-t--t---t-t-HH-+--t-r-t-H-t---t--J I ! · . , ·1 , !: 1 , 

1 
·. 1 L. I I 

I ·1 I 1 i I I I I 
! 

I I I i i l 1· 
I I t. i l ·I 

...;, .... -·~ •) · t ·1 ! I I \ I , 
I.. ! ! .I 

··-'- . t t . ,, 
l I I I 

,... , ·' c: •. La 11 <•'- I(' 
·• .. I I ·.I· 1· \ 

I 1 
I ?. . · ,,; " "' I · 0 .., -~ · 1 

I 
I 

, .. 

;'.·t~~\'g:h·-~-t1 .. ::: ___ t_::: __ t,~. ct!=!+ .. =::ro~~:ttt:l"-~ __ t.':f'Jti•~~~t!<~-~~ ·,~1~"~b~tt~l&lli.~~-~--~-Q. ~ ... t,--~~$-tt;t;. ~KtlJ.~~f'.;f P·1~-~-'q_ ~w~~,-~~-~·!t·-.:J::.~":?14 Jr~ .... ~-. ~---:Jt~u~' ~~l:g~g~~-g---1-~-;t:.· 
~- '1.' IO; i .. '- ·.,:.--1.. ~ I • .r. /- •· · ~· . '?.Ir "J J (. 

. ~ .... 

r ~-. 

:. ,• 
i 
I· 

i· 
l 

: .. ·,·,. 

- ·. ·., ., . -~ ··. ~'- !'- ·I T '/ . J · .. 
. . ... , .. 

c; •-!,' '~ ., "·~ ... 1·· 

"""':, :,, .·.':-

~~l~·~--~~x:m· ~MliHEmmlHm -·tttt .. 
.. 

. .1· 

-~:· ::- :: .. :·· .• 7.-. 

:~~ : . 

··.'.· 

.. ·; . ·.HH-t-++++-+'-HH-t-++++-t-HH-t-+-++++-t-HHrl'-.,.+.'-~:Hf"~-1· -' +-+-HHrl-t-+++.+.~f'--HH'-':.\.'f';>·;.t-HH-t4++++-+-HH-+-++-t 

'.;., 

. 

. 

! 
I , I 
l :·I 
I I I 
f ! ! I 

I. • J : ' i 
I ~ ! I ! l ! I 

I I I I 1 I I ! I .i I i 
I i ii Ii • • ! I ! · I 
! i II ! I ! ! I i I I I 

I I ! · 1 ! I ! I I II 

I I 1 II i : I I ! II I I i 

l 
I ~· ·. . ~ 

··. ·-~> ·::,_~· 

:>:· ,z. •"' , :·. -: · .. ·. . --.. "; ~- :'. . :.; 

.. 

! . f 

I 
! 

! 
I 

I • I 
! I_.: I I 

. ·:' )'::. 

\ 

i -{ 
! ! I I 

i 

i · I 
I 

! I 
I 

I 

' l 
I I: 1 ·.I 

:· . 

I I 
i 

! ! 

I I 
I 

! 
I 
i I 

! I . 
:• 

··. -<·.;\'.-
- -.: '· ... · ~?· 

.A . ' ... ; ~.- •. 

I 
! I 

I 
I 

l I I 

I 
I 
I 

I 
I :, . ·.·•· 

. ~ 
.~ 



. '"'· -· ..... 
-· . •l'~~·- ' ·. ' ~: . ':. : ..... . 

~mr > ~ff.IE ,kJ.s~~· ~,e";u:;> 
:_:::-.·:·;.'." 

! 
i 
' 

i 

·· . 

. 
t 
I 

' 
., 

~ 
t 
i 
' . ·1-

i 
i· 
I 
I 

· 1 

l 
l 
!. 

-t i 

I 
.·.• I 

·i. 
I 

i 

! 
i 

j 
! 
( 

5 

. . :. .-· 

10 

. ·; ... 

15 

.-.: . .-.. _.-:: '".;· .. 

SAT 4/26/o:s 

I . . i i 1 

• ·~··.IV\: Al .. h -l ·. p '}ti. 

. 13 .. . •~ W. ri 2 :,--. · .· . . -N l\-
. - . 

·'3: .. -M..~~ ... -~.l.' : . 12.. ti!; 
. . . . _. :.. ~ .... . J . 

.·l.J?··.MWr o.:a-_ .. ·· ....... ·-~. 
. : . . . '· ~:. .· -. . . 

, ... " .. Jf-4/.C.... 

. . l d ~ Z.· 

NA. 

115"3.S · 
. 1t5:;4;z ·. 

BOOK NO. 

·· .... ·fn;.~~ .. 

.· •. JJ.,'A 

9d'2;'0 •.. ·· . 
/3&3 

rz· ~ .c .. ·· 

$5, 

: .•· -.-.· 
··,.-... :- .. , ... -

. ·'"·,:-· 

·····71··· 

20 . !• .. ·;:; --··s-.J:.~-:-;;· .. t ·· .' ... ·~µ~~ ~i. _!.,. 

·: . _,;,_.' 

2S ... 

.,. 
<:-. 

.. ·· 

. ~bi.t- ,,;~;~;("::.: .. 

I 
i 

: I·/, _: I 
.... - . :7?'"''°" ~ r .. 

·;;~ ·. ~> · .. )' iL· ;_ .. be ~-~ ·~·-· . ·· .. , .-.c, - .. , ... . .-"- .,_ . .. .-?~ . . 

.. i • ! . · 1: -' 

. \" 

--1 l 11. 1- y~ 
. Ii 1 ··1' I l ! 11··· .. ·1. t l.~·1 j .j I ,,..;---'~·I I - r ! . - I : ! I . I , __.. r 

- rl · li ·I j ! I ! . r-:1~~1 I I I i I I .1 i 
~ ..... +. - .. -,If-. -!-,1-if--+---i1;----r- · 1 -r-n 1 · 1 · 1/-r-1-· -+1-+-----J,---+---'lf---t---'-,____.-1-1-l-----l--+-----+1----t 

; 1------1--c . l I ~I I .. t_J . ' ·1 1·· I , . I . ~I 1' . I 
:::I n I I ! I ! I O: ! l I I l ! I i • • !' I I• I I • ! 

i--"--'1:!-----h--+r---~-+-i -i--! -!-::----f-- r--.-r--c---i---r:--+~r-----r . . i i l l I I 

. 
35 

. !" •. ! ! +---h. I +--~-----~-J ____ (--~~----~j--l- l I I ! I . . ·.·. · .. · ·I ! 
saeNnFic e1NOE•ffPRooucno CHICAGO 606os MAoe IN usA ! l i i ! ! ; : · 1 Work continued t!> .. Page 

• 1 ~ ! ! . ! I I t. "L _1 ~L i 

I 
I oATE 
. ~.·. ",,Zq,/c;J . 
DATE . 

i . 
l W1TNESS 



\ 72 ......,.....,-r-T""-.-,-,,-,.-,.-~m--r-;-,-,-,,...-,-...,..,__.,.....,-,-,--.-..,-r-.,.....,.-,-.,.-.,...,.-,---
: l-,.,-i---lf-4-+-+~·f--li-+-:+--1--';~4:·--+-rl·~if-·~·-+·-~::·~'c---t~_+-1.+;:-!t-;if--j:~_+:;-+-:,~:f-:4'.~ .. ~' r-~.~-+1;_·+-~,~·-;f-i~~-r·~~-1-+-t-t-t--~r---+ .. --+1-_+!-r'~r-~':-d+.'-t-+-+-~'cct'-+-+-+-+-+-i 
f. 1 · !" I 1 i I , -1 ! i i l i l : ! ~ ! -1 -1 : , j · ! ; , j l I L i · ! 
~ tjt!=t=t=t~=tjt!=t~ 1=t· ~~!~tt=~~=t~=t1·=·t+i=~~:ti_++,_-!H-+-,r-+-:+-, -i,-+;.+I ! i ! I .+,-!,_:-+1-+-1.-+1-+:--l;-++++-. --JIC.,·-J,-H--1---l.,-+,-++H-+-+-l--t-J'-.+-l 
~ ... r .1 .. :t· I l· ·I.- ·, •·· I ! l I : . ! I I i... ' r . ; I ! I j . I 

-l, I· I i ! ·I' I ... ! . ! ' I 1. i' •·· : ' . I ' . L. .·I 
g ! 1 · ·! ! i I 1.,·1.i t·.t !• · I 1.:-;t ! · ·1 ·T1 ,.: t.. 1 
;:.· • 1 • i l :. : ! i ! ! = i ! j 1 ;·: i ·ri- j ! 1 1 i 

.I l l ; t i· j ,. I l I ! '!.! ·i i I I : j ! I I ·1: ! I I I I. 

;! l-.o.i---l~-+-l--l-+-+-+-l--'f-41-+-+-l-+-+-i---lf--j~4:.--+',-1-~lf--j-J.-l-~~f--j-:~~]+-..._~1~:r-_~~--4,!-~~; . ;~i-t,-»+'-+-i'-+--+-,:-+-+l·_!l--!l-f,-+,-+-+--+-,1-+-1+-~'-~1~.+-+-J--j!i-I 
,; ,_. I . i .. , ;_• F; l !.I ; .• ; I i.i·t··1 ; I I ·r .· I .1. 

i. 
l 

;" 

.... ·1 j I i ! . 'i.. i 'i .! I I i i. I l I .! I _I 
! ,·._ :· .I .I ··I ' i. I i· !J L ! j'. _1.J .. 1· ,--.+ .. 1-+·-t-+-;t-.,,. ,r-:_+--+ ...... dr-__ -!1-++,++-HH-+-l--i-.j..:..jl-J 

I I l ··1·· . I" ·I I I.; ::sl" .; .. 1"' Ir I• i 

t t..-i - ·L- r~. I-. I . I i ~ l t i J r l I . J •. 

,_.._._..._,__,_+-,_....,..._,__,_...._l. ...... -+-+--+-+-"~~-·+l-+-_,_+-,_.,-+-+--+-~,-.-+.,~-+--+-+-~~-~'-+·-1---1 I i , 7·~;-+-11f-l,-+;~rr-t-+-+-+-+-+---11-t-'-!--+--l-'+-!-1'-J...+-:..f--f..-....l!-1-I 
""'biir:f=-t7"-t-:t-t-+-r-l-i'-t".'t-t-:t"t-t'-l-i~--~1.~.+-l-'1-i'-t-t-t-~·~·:t-~·~·+-+-l-i··-+-'+-t-:-i~i~·~·"i'·'"'.f··~·l-i;~,+'-~··-·1-:-1l-+~-+-+-l--f-,+-t-F--l~'4··,.:+....j.-+:..f-.+-+-+.-;ll--l-I 

·".I ! I I · .t •· I · 1 '_..l._,_, : " . i " ! « ! ; 1 I 
Hf-+-++'-+-i-+-+-+-l--l,-+--1 ic-+-lib .. +-1-t-+--+c+-1-t-+--;1-+-+-+-l--li. ~ .. +-ii-'~_ -_+-i ...,_ ,-+-< , r I · l , -, ; J i . 

:-_.·, 

1· i. :· ·1 1· I j j : .i I 1 I f 1 

I ! . I I ":'.; :J 1 I. ! ( · J .. i L ,1: .. _._ 

. t i l. 1, · \· I ·I t 1· ~ . ! . "! 1· f. 
. ... I I ' '. i . '' ·' l· I I. i I f, ! I I .. ! . · · ·,_t-:-ii--to't--t-t-t-1!"--t-t--t-+--t-11r-+-t--t-T.-."f'.tl,-t':T-t-t-t-i!"--t-t--t-.~1~•.~t-il-t~_,~.~lr-+1-+,~,1-t!-_t-:-1-t:~-+r.~'t-i11-+-+-+.,+:-t-ir+.c.+-+-:....,,+.,..-.l-4..c+c~,.1-'lf-+-i--l-+.:-lc..if-+-I-~ 

I -J • I 

·- .. 7.'.HH-+,,++++'-'·· .t-HH:-t-f+++'-HH-t-'T-++++-t-H-.. ~·1 -t'"'·;,~+·.;-; t"-'H1,.;'+-° 1 t-I"'. ~1ri-t-+-'!-1 9..:~c-···++-J--JH-t-t-++++-+--;:..··l''"'. l"·.:-;:.i:: ...:. :4,:;.-~:¥ ... ,._~i--!..4;.J..+-.+-+-l 
., .·•.- 1· -I·:, 1 ··F 

. Ii i ·:I l . ~ . I _:+ ! . ~ ' ... 
i': : •. : ! 

I!; I •.'H,hiJ, le .I : ... ;; 
' i· I .-l -~!tl_ .. ,:'f .. 

: i i't .·1.:. 

,. ·! •.. 

~.': ·~ 1 I 

·I' 
:~ 

. ·I : ~- -~' .. ·; ··:. 

-:·. 
. .. :·.: ~ .. ::-.. 

· r. ."fi ..... :-· ·.,_,:: 

,. 

·.!: 

' j 
! 

. '.· 

l ,. ·' -~ -. '. ''· 
~ 

I 
I I. 
I 
I I· I 

I ! ·I· I _] 

! I I I I 

l ! i l I I 
I : ! i l l ' ! 

i l I I j. ! I I I ; I 

I ! I I ! I· I I I ! t 1] I 
. I l i I I .1 i !·I 1 i 1· 

I • ! . I , i I I 

t-!-cll--l--t-+-t--+-+--+-+-l--l-l-_,._-+--+-+-+-f--l<-+l-+•'-+'~11--l1-+'-+-lt,__,_~l--l--'--\-l-l~.-l-+--'-I L-~~t-;!'-+i-+~·r'~!._,!~+-;+-f--lf-i-+-+-11-ll--l--'--1-·+-+-+-+-+'-+l-+--+-+-+-l-l 
I l i • ! I I I 1. i; ;· i ; l ! 

t-_,r:·~·''-'l-+-+-+--+-+-+-l-l:1--1;-+;-+'-+-~i-+-ir:'-1--+-~--'--'--','--"l-+J-+!-"--'--4-+--'-~i-j~j .l ; i-·r,:~,,-t_,-+,-+~:1-_-1'.-1-;-]~'-+--+-+--l-·+--,r--+cct-+-+-+--+--+-+-+-~,'--+-+-+-t-t--1 

: 'j I ! . I I I I I I ' ' '·I i ! i I I 'I I 
., I ! I ; I ! ! I I j I I i l ! ! I • I ~ -J ! 

I I Ii I i I ; I ! I I I I I · I • 1 I! ! ! ! ;_ 
I i I Ii!! , it! ! I • ' I I iii 1 I ! l \ I I , 

_;: .. 



.· . .. 
.. . 

.... ... ·,:· 

'tiTt~ '!ft}~<! :dk)WJF:·~·,.. : ,·· 

su~J- 4/z 7/03 
Work continued. from Page 

.. -
j.< ~;" ~ :(l ;:::>.. 5,i</.A:lfV.V <' 

5 

10 .• ~J( _:.,-.~ ~....., 

'"7/'f/./o/ ;.j ' 

. .. ,..;. 

. Ptt~~-~cr'Nti~ -~~~J · . , . 
··'. 

BOOK NO. /363 

I 
I. 

, 

l 
:1 · 

..· . , . ; ' 
,.<. ,'. ·,·,· ......... ·!' .·, ... 

. 15 
· ... ··.·} .. 

\ .·: . ... 

. · .. - :r·. 

. · .. 

20 .-_ .. ; .... 
.. · 

·· .... 

.'. {:;:. 

. . \ ·'· ... .. ·:•:, .. , ' 

·c.-·.):-u.~·. -::.'.··· .. ,__ .. _.;.' .'· ... ;.f.,.,,.,·, .... · . 

. 

.·:::;.. . i' 

. .. :·.;.:,., 

-::{_" ·' ..... ··-~· 

: :~ ·:.-
. ·.. .. . .~ . . 

. . . ;..---
. ---~ .: 

'· ,.. .··7 .. · 
./ ' 

·v 
/ 

. 

·. ·.··. 
.. ·.·: ~1:·· 

73· 

I 

I 
·I 

-

.··_: j: .·'.•-.; / .. · .. '._.· .. · ' .. ... :j. k ', 
.·.~. t; 

;:~.:~.i-·. ~. ·l---l---<l---'4----4--1--+-+---'-+-.+-_-_-'-_ ~·,.._/..,,.._ -+-"-_ .-. .i---J.'.-~-J--.f-'--"-,·l'-·-'-·"-'-·.l'-· -~-+--.i---+--~-h~.'-,+'.,-~-i,""~1"-.-'--\i-"--1--f-:-,-t:,, 

.:,: .. ~· . .. ;,l---"+---l--l--+-+---+--+--"-'-+--l'-'·.,,_,/..:;.>>1---1--1---1-:......:...1---1---il--:-+-~l---l--l---l--l---l--l---l--l----+-'--'l---'l'P'---il---t ··;. ' v. 1'..· 

: ~ . 
~ '• 

·Jo.· / 
. '·r--t-:---t--:-+-1. --+---:--cr---+---t-7'1-/-+-+---+---+-'--t----1---t----J---t-_--t,·· ~-l----t----+-+-1 . ---+-'----+-'--+~·. ,·--t-·. -r----r-, ---t 

, ";<t---+---+-+;--·--+-+---f--V-·-· !---+---!-. ··--1_,_.-.·._ .. -l----l--+---l--+---l--t---lc---l----1--+---lr-'--+---11---+---l'--'--l---.---+----!!_· --c-1 

·. I l i I. I. I 
I v 1 r 1· I 

i 

I I l ; I I I ! 
3s:=:==:1==:1·====:v':·=======:=::=:==============:=:~1'~--~-l-~~--+-----1 I I l .U I !· sc•~Nrlf•~ ••No'.ERv .~oou~noNs. cH1cAG0

1 
· 60oos MADE·~ usA j 1 i i ! ! j Work· continued· to Page __ _j 

SIGNAJ'URE --z;;-~-~~ ·---r--------+-"I o~~E-.czc3 -
DISClOSEO TO ANO UNOERSt~~--1· DATE I WITNESS .DATE 



·. , .. 

7 4 t=t+1 : : ! rw--1-l---l~tt---rr- , '. I I I I n .. --~-----, . . ; . i i j I ....•. i , 

·-~~13f:l l Li11 l !·I, I l"i '.ii __ .i
1

;·.:·1.·.l+h;'-i=R-il'.: l·l::;,,1,~-.~,, .. -.~;:.~ ,,;; ..... :~:.~ii~l::.~;, .. -T!. l! : l'.:: i:: i: i ': H i 
:·~.:--~:.;.; ,:~--t-f.! n.rr;-_1. :l·i !L .·• f. Ii -j :---r:-T ; I .·;. ;·. i 'l· i l I I ! T I 

;. I"! - fl. ·I .. 1 1 Ii I:; •i I l I, j i, I 1 . I _ .: i ! I 

; t: :ftBLl.!f.. ' ; : , 1 :; I:·:: l l '-l ~ii~_::'·;-.' I< ··l : .. I ~·I 1 
... , •. : '._ ·:: ;·:. 

! ; , · -G-;--· · · . ··_:,--, t I· L, l_l :J-..lL'I I ! ,;, ·.·· ·"·' ·1 · " . 1· ·I . t· I: r . l ~.IJV"J.1A -C-i-·· ;.1c~:--q..M'7c_J~.J -~:I I··- i-r I:+ I I :CU i . 1 .~ • ,_ ] ·i l-: i ' , ·. ··' . ,, ., , r ·. 1 , , 1 .,_ .,. , ·! ., ..... ,· ....;~ ~ · _,, ~ · -
1 

· 
1 

ff
+...;.....WJ--+-i-4--t-++''' '·I 1.! ! i I ·L. . .. -~__L_<:_;,v...J-.J.. i"",..!y],.V~' I I .,. .·.-. ··.!·~·~.=-·1-

' • 1 I 1 -l---i---+- ! H-'_l__]_ • : '--+-+ ' · ; 1 ., Yn----rr-f"'r''F!TY1 , t" · v.. · ~ j I - I 1 l 1·11 -1-r-r-1;; I i ! ·i I• .• ! i I.;.:,; ; .,·., ···'I .i..A_ ,- i · _; ... ,. 

• : ' ; - i : l_j T ; ~ ! : ! H ~ : ' : : l ; ; - ' : : l I : 1 :' .I .. : ; : . _: . ·~ 
,· ·, I : · 1 •··T · 1 1· i 1 T ; ! . . . : ' i ·t 1 ' ' . I I · . ·; ;c ~-.. 

··~-I + r·.' r ! ! . : i ' l.. ' ! ., •. I r , .. ! t ! :. ! ! i· I ' I I. 1.l . ··;. 

. ... I •• I ! I I ! I. I -· •. ·+ ·i T I: ;·,·+·I 
, ! l !~ ._,. "'...a.j.j. ! w1~U--.f ! T,~-'!~l t·: ·!i"t 

!. f ... ~ ,. ,,,.. ······I>'··' .•··.I.I>_, Ii. 
'""i'-,-~,~-~ .. ': 1.:.J,·I -. I .... 11 •• t;p ! .i 

. . .- I i-: . I. ~ . \.· . . ! .. ::,_ " :,;_;1-~ -~-f: I .i i ! .. 

·. r: .... 

I 

-t ·l -
. ! I 

I '•. ··.,T ;· 
_· I ;.... ; ·! 

·~ .I .. ·~ . ! · .... ,. 

·I "':•" .... -;,. .. .. :r 

·, ·. ) 

. ,;-:;; : ... 

~ .. ~ ::--1 ·• .. 

...,_ .. · •·. •· 

>"" '···· --~ L ·:.:..:.:· 

.· ., '/ 

~ .' . . ':.;. 

-~.' . 

_, 
. ,,. 

•• j 

""" ~ .. : .... 
:· ....... ~- ... ,;. '·.· 

..,. ,, . 

. r . 

.... ! .. •· 
. t. 
I. 

.. '. 

-

.... ·--= 
. :.._ 

· .... -· 
·.-· 

:- . 
. :_ 

,,· .. ,·. <-
·· sttEiS :~OBKlti> 

ON· ··, ::.: > 

.. ·-~ 

*Include total daily hours to be charged (travel, time on site, etc.) 

Sites= SWMU 13 - Mine Fill B 
S~U 16 - ~st Hi&h E~plosives Fill/BI 46 Incinerator 

,,i 

\•o 

JS· 
Y•~ · :i 
ii 
·~ 
-~ 

'':l 
:~~ 
-~ 

-~; 
·-M ,., 

·r 1· i 
~r . 

·-
. ·-
--~ 

,:j 
:~ 

. -'-~ 
~ 

·.l 

-r 



· .. :: . ~ 

· - Pio3ecr'·,'fii<i . · j4;;; 0 ·· 
. .._: ·: . ·.·~· ..... ··=:: ~ . . 

BOOK NO. /363 

· Work continued fiom Page 

5 

.i; 

,_ . 10 
' h.~,.-+---'-'~-1-~f---+-~+--+--""+-'-~--'+:-'~_,_!"J.--"--!-'-'L.21"'::-!.~-'--lo'~of-£-.!!:J.l'.l4!~.:.,--l.~-4--~~q_.-L:.~:..:r:~~~~-l--'--+~4---t 

1· 
~· 

1 
f 
I 

. ·~ 
; 

·. l 

. 15 

,···," .. 

·:.• ... 

. :.: . 

, f I I 
SCJiONltflC BINDERY PRODUCTIONS CHICAGO 6060S 

SIGNAruRE 

I 
I L. 

.·.:;: 

. ,.· ~ .. . 

. , . ·~~· .,, :.·. 



: I I .! I t ! ! ! ; I I I i i . t i : i I.· ! ~ I ! : .1 i ; j • i .I L 
1 I I l I i , i 1 •• I l ! I I · I i i ., l i · i . l , I. 1 ., .. I l . : j . I "'··· r. 
I 1 ! I I 1 I· i : i i l i i i · !" I I I l • i l t I , ·1 l I 

· ... ~ 

'· 

. ;· : I · · W-J_ ; • ! !' i l , i I l. ! ' 1 i · -; I -I , I 
l-f-+-.,+-t-1,--+-:.1t-1- >-1 i ;·-~!~·!rt1-r~:-i1·-t-:-:1r-t-,t-t-:t--t-T--t-t-11:-i-'t-t--t-i-"'1t-1rt-T--t--t--t-t-l~-t--t--t-~,.-+'-t-+-~P-1-f-1·~-+,-,~.-t-+-+-if-f-+-l-+-~e....t 

•., 1 i • i. ! · I I i I· L I· ! ! , · T.. ·i . I 
'i I l. ·i 1·-: 1 ··i I!.· l··I ; · I ' I ···;·· I 
'cl I . i • i ! 1· ! • I i l l I ! l· 1 
i 1 1 • 1 1 ! ' , .1 • 1 r i. 1 · 1 '· r 1 , 

" l ·! i ! I i 1 i I I .! i I" · 1 I i • I i ·. I I -l l. I I 
J-f-,,~. -+-1 ....... 1-1~,-+.-1--<,.~ ... i1 -t,-t-.i,--r-,t,.:ct-.11c-1-t-t-r-t--r-t-+-1r-1-t-t-t-:1.1:-11~•1·-t-t-i1rl1-t-t-t-ti;r-1-t-t1·-t--t--t-T--t-t-+-r-i-+-t--,t-lr--i,~f .. 1 -+-1 .~1 4-+-~l-il-l 

: I I --T-7. ! i .! I I i i ,., ' · · I i . i i .I. . I ;. t ; f I 

-..::.: 

·.~. 

··~ 

·-:.. ~ 
,_,_.-+-"+--<i-+-+--ti-+I _,..-+-+' ....LJ..+'-+-1· -ll-+-+-f-+-+-t-1-+-f-+-+--llf-l-+-+-i' -+--+'-+-1.-f--+l-+--lllf-, ·-1· -+-+-+-+-+--lf-+-+-+--+-+-+--~--l- . ! l , l I ;· 

I I I · i i ... · ; I ·1 i· l .f. • • -t ! .I.! ; .1 
·i I I ' I I ·1 I_'· ! ; : .I l .. 1 I 'I 

·~.: 

.:- . _,.I .·.! 

·.; 

I·; 
. :.J 

.. --.~ . -;- .... 17· 

•. . . . '· 
- ... ~~:~~~lo!l"'t71.,..,c··~.-~~i~-t--t-+.:t-t-'i;Pi

1

"t-ti'z~··1-1-t'-f .... ::P.~"rt-+-r·"~·~-1"-+.:+-flrt-tc't-t--t--t--t-T"r'i'r'1'~r .. f·~~···r·'-f:+-··-r·:.rt·~··+~~.;·f'4·f-4=-t~:r·''~·~·-1-~i-=+4---l-+::+-'f>--l'--l 
.I I I 
I. I · .• 

. . . .I .... ·•· ,·. . " . "' •·.,fo!•. ,,_ ·:·: : .• ;;, ., .... •-, 
· ·~·f-:i.~~it""7i-t-1Ri'-t..,=·r·:-f-~·11~_.+·i>~frlr.t"-t-_'T"'f-t-,.... .. +,1:it.:::t-"l:"t~:-+:1 ,:+',.:i,.1"'='1:.~.+v~c..~.~.+---+-'t-P:l""l""t;:;:i-"+~-l-'+.:-:·.f1•"'1-'4-.,f--'f"f":f"'~h-.:i-'4~~.+..,~b-l~-+-4--J-+-+-+..,1--t. · 

: :~·· ~--· ... 
:~ .·· .. .. ---~·~ 

,_ 

,. 
.. 

·- ; ~· 

1-: 

-... 

·,_ .... ~ .. :. 

-, . 

·I· 
,. \. .;-..· 

I 

I j. I 

I ' I ! 
I I ! 

! 

I ' i I 
I I i i I I 
I I I I i ·, i ' I 
i 1 I+++' 1 ! i I ! I 

l--f--+-+1~.1-+~,-~,,+,-r1+-1.·. ,-t-t11~1~+-i--t-++,-+-+-i-++-!-+-l-+-1-++-t-+-+-+-11-+-+-+-i-+-+-l--l--+--l--ll--l--l--l--l-+--l-l--l--l-.t-<W-41-+--l-l--l--l--l-1 

: , I ; l+ttt-;-r---t~--.,..1-· .... ! "i!...,.i~~,_:-_:~~-=i.._1·~-;i:;l _ _.t-'-~_,_!;_.,':::I+~-;..!; ~~~~=~=~•:::t:· :::!~~;:1;:::~ ::::~; =l~~·=~=~ !
1

=+~-~+-:--';~_;-_-i+---++--+1--Jr---_;f---l,:~:t:t:~4:1:t:t:t:t'i1:4+
11:t:t~'.:.i:t:t~ 

·1 1 .! rr;- 1 -r, L.L-~,~1r-;-1-,r.-+-t-~f-}-+-+-~1_Ji~+-,·,1-t,-l--l,,-+;.-,;-+;-+--+-+--':f-+-,l--l-+-+--+-t--1'-+-+-+-t--11--11-+~,~-+-+-~c-+-+--1-,~.4-+-1-4-+--+-+-i 
1 . I i I i I l ' i_j ! ! fTT i i I 1 I : I I , I • , j i ! I I I 

• I ' i I . I I i-y-·t1-r,-;r· 11-t:-·r-;+--i-i,-t-+,-+!~!r-f--t-;+-,-l!l--1f-il-+,-+:-+,-;jf-i-+-+-+-+--+-~+-'-'l-l-l--+-+-+-+~,-,+-+-l-Jl--l--l--+-l--L~!-+-l--!--+-l-+-+--l 
i i I• l • I I • ! I 1 I •_l' I I I i ! I I - i I I i I I ; I I ; · i , !-i---f' :·-+.--t-,-t--+, -11H1-+-+-++-+-!-1 -+-;1H-+1-+1-H;1H,-t,-+1-t-+-;1ri-t-++++-+-+-+-H'--l-+-++++-+-+-l--1H-+-1 +-H-t-l 

·; I ; •• I : : I ; ; ' : i I ! i I i I ; I . 
.l_l_J_J l l ! ,·-:H!-~1.-t-:-,f--i\~+--,+-+-H1H;-+1-+-+--l1-+-1+-+-1H;-+1-+-1H1H;-+-1+-+-1f-1~1H-+-+i.~IH,'--l-+-+-++++-+-+-IC-l--l--l.-+-l-~\Hl-+-++-+-l 

f-. ! I I I I l .w ,-+,-r-:,;--;-+,-+, -++++-+-:H:,f-f-+-1l-1i-1H-+,-+ ;' +_J,HI-+-1+-1i-1H1-+,-1--+. -,1--lr-+-r-1---1-f--l--l-4l-+-i--i--l-+-+-.!-I-<~ .. -I. l-+-11--11--1--+-l 
'l" ... :I I 1..1 1 .. 1·:1 · .. • .: i 1 , ·l., .. 1 ·., ·i .J ·.;.·1·:.,. I J . i I" -I :i I i i I I : .. :I I ; .... · .. 11_,'.l I ; · ·•··J .. 



. : .·· . .·..., :· 

~a<>)~cfi.:t..o .. · ,~9-~4~ , 
BOOK NO. /j63 

I 
·I 
I 
I 

l 
r 

5 

! 
t 
f. 

I 
' l 
l 10 

I 
1 

: 

1 .. 
} ,. 
j· 

15 I 
~ .. I 
~~ . 
.... 
,:.~ 

~; 

' 
., 

~- I 
20 



78 

' i I .i _. -:-~-~ ~i~-~-:_,_:~-~~~--~~-=::r'~; _'.~ti~~;~3 
. ·.--·:·. --- - _. -1-. 

t ! 

i - i 
I I I! I 

I I 
I I t ! 

I 
l· 
I 

.t 

-;-..,...., .. _; 

.. ' I' ---:--+-1 -=:·· 

'· -:·-: . ..;_ 

i 
.. ~-~---~ . ;-~--~:....,..._--- _:.;-1 
···-·----~ 

1 .. ·I 
I 

:: . :..• l-'--'-i'-1"44-+--+-+o-/.+· -~-HH-+'+-+--! 

i r 

··_:";-

J 

' 

i I 

l--l-<f-t-'-+--l-~-+-+,'-+1!_~-;,_·t i I 
I i 

I I ' 

.. ·, .. 
-~ . :-.... .-- · .. ;· 



/·· 

'.,:­
~ ·, . 

. ·:n:···,·~:.: ... _. __ . . . . :· : .. ;···· , . 
·~j~t\· .-::.·. : : . . . . : . >-\:~ .. , ·. . . .. . .· .... 

.. 
· · ·\~~·· .;;;,_'>; ;~;~iaa~~~~i ·. 'f<£X6 ii<, ,,.,:i. ·.:'iff:te\'~XJ..f.~E,: f:~*~;c 

I 
·' 

5 

10 

15 

20 

wa.p - 4/3°/0 BOOK NO. /363 

Work continued from Page1_1 I I l! ! I i ! I . I ! l- I ! l r I Ir " r 11 
,,.. ,· .. l . . . . ..--... ...., ~ ... ...,. .L i i . i' l ' ' i I . I . i i J 
L'.... Lr<>· .... 0.1-lr.r . .-· ;,,,ir. ~c;,"· f< Uh~ 2~ ' I i ·f ' J . • . l l 1. 

1
1 1 J:. . 1 . 1 -: T , H r 1 1~ 1 • > 1--T-'-1---t--, ~1-.-1 

.,:'. , 
. . · .. , •:.: ... 

: . ·. 

.: .·~·· \. '~ .. :. ·' 

j ' --~ . -~· .· 

!. ~~x <:r:...-C.r · i."6 k>P=-i'ti&""i & X4'~ r 01~).4' l 1 i . l (_J 
&~ rJ '-' e>fft r£ -A~:,,t fk.rl \ > ~ .. ;. ~ • A.,..)~ :v,.·.Jc i.. ~ --~ .... u( fjr: 

•I ,1-..·. I... l.:..t !.'" ·1 1' I I I I 
··.i 44-~it"- l.'.w-:-·Vfi'1l<f-li!5I·'·.. 1 '·l I·!· 

. . ~ . . . . ·. 

. 

'. ·. ··:-. ....... v"'· .. · .. ·-··· 
• . :->. 

. . v v . 
. .· '· l' 

···! -

. ;: ~··· , ... ,.._ .. ·/· ...... ·' 

:·<·· 
·. '· 

.. /'' 
: ...... / .. · '. 

... /·· --«;·-I 

./ .. 

····\ ... 

I- . I 
'. ../ .......... 

. :/.: 

i. . 
. •l·:.• . 

... i.+. . ..... 
. ·..: ... ·,·· 

•· .. •: .... 
·. 

::···· 

..... 't·,.: f:"" 
·~ .. 

I 
·! ! 

I 

I. 

~~~~ .. -.~~~~/·~~-/···-~~-·--·-··~· ~~~~~-~ .. -l- ~J ~t; :: -~ 
.!;\- -~ •.. 

. . I I ·I· !· 
2sl--'-'+---+----+~1--+---+----+~./~·.·~v/~.·+· ~1---+---1--+~+--t--+--'"---l~+-~lr•-+~1--·~:1~~~,_ •• +--+--·+j'·>-t-:-.·~1:_· .......... _,__1__,lf--

- / i ·1 .· ! 

...._._ ___ -+~l-'-'---+----+~·~·p;~/-'l·--r-,...:.+---.-l~'+--l-~,___,-+---f~+----+---1~'+-'-+-'-+--4-----4'--.--+----+---1f-'---~l_•-f-~+---J__ 
V I I 

~ j· I 

I
/. I/ .. I ·\.' . •• I !- '1 I,;, ,.. ! --r---1.'. 

. I ·I I J' 1'·. . . I . I 
. I i ' -!--F-·1--i 

t--'11_· --4--'--+4'/1...-+..:..·-!~-+:~· ~· +1 '---+-'--l---+---l---l--+...-1--1--1-~1!----l---'l--+-· I . 1-··.·L+_lJ_-r~L-L .. --t ___ J 

r---r----t/-+.
1-+"-.-+l-+:-+1,----+1-+-,! _-+---l--1' ~. -. ;.-1 -1--'.; \-l----+---l--il-,-11--1---':f-'-· --'il--<---<;.___,._-i!i--' .. ---1H . i . t+ L:=J 

-!
/ ! I I ,. I ! I l ' ! 1·. .··!,· f,--'---+-,. •, .. , . . . '! ' i ' I I i I I I i . . I· L_! ;· 1· i I 1 j ! ff - I I I!!! l; 'l. 

t--f---'-1--+,.--+-~. t----r--o-1. lr-. ,_...-;--'ji---+:--tr---+-----t--+---t--t----t~--;-·,~,,.-'---, -j-.-1------j---;~· .----;---- ... --.-',:. 35 . I I . I ,. ., . . ' . I . : ;· ' 

t---+---!--+1--'--i .• _L_J ___ .,.__-+--1 -f----iiC-----:i . +----+-+1 _ _,___..,._' _-+--t-U 1 i I . l i . ..• ____ :_ - . -i 

_ sci~NnFJ~ e;Ndm Pfoou~nor.s1 cH•~Go1 
60+ M~oe ,~ usA 1 · I · ! .. l . L : j · . Work continued to .. Page 

3Q 

··.'.'.: 

. (DATE· 

. J .~;ho ~J' . . I .~ ~ ·-· ---~--~Ti>ATE . . . 

SIGNATURE 

I OIS<l.OSED TO ANO UNOEtfSTOOD1lY l WITNESS 

i 



so >-i----+--+--!i-:-"!~T-fff!:+i-l&f: rr f:f- I : ! rttt-t+1 : ; : : h . :. : ; : i .. L ! :,. ' ' : 
i 1 1 1 ! i i+' -' ' 1 i--_,_1-+' ---J;----+' -:'H-+! --1;--t' -;iHJ-H1.1_+1· -i'H-t++-· 1H1-+1_,i~+---1_-H-+1_Hi-+-1: -!;_-+-lf---f'--HH'------i:, ·:--1,~+-1•1-· -lr-+++---:'f-' -+H-4++-!----l---1---t 1 
1 1 · ·1 · ' · -. -1---+--;-' • ; '---+;-+' +-+-T---'THT_-+--''H'-++++t-Hi-+-'-f'. -lie-+· 1 +++-+--f-' -!'-'--·+-iHHl·c-+++--t'-~--+-1._~•µ'-'.;.• ++'+-· +--l-+-H:...+-++-l--'l!--J 
~?f1 flf.i"Tfttt:=r-_+t--+i .:..;f-: +++-+'-,-f:-_,;f-··--i:---+:-+,'+++++1-+ '~--1-' 4·t'---+i-+--'t--1-;H-t;.:..~+· i+~ +.::;--1'-·--t;--+--+--l--'t--.--l'1--t'-'----1-'-+-'1 ~++:·-+-++++-+-1--l.:..+-i-:· -J 

j I j_r, • 1 ! ! i-l...l.1 1-.J-!. I i UJ i.l I .•11·_ 11 !._l'._l-;'- I' ,·;_:·:':il - I __ \ 
- fl 11 ·1 I ! i l~l!"'(q ! i ¥¥~~.•I-. ·i ! ! i ! ,- I t. 1 I 

I ! . T!1 ! i ; I I I I l I ;,l i ! I .i .I -•1_1 ·. ! j 
I l. ! 1 i J_ i I f I l !. · 1 .-TT . I ; -_ ! i I I I ! 1 j ! t . I 

.,, ., ~ U1I--,.,.lt~f¥--;_1 A.-'J-fi:'!'7! ; r.' "j);lS--HG--<~H-++.H:-t1. ··+:-H-+++-_ '1f-_.-t'.-1H. :,_-:t--·_. --i-_ -T•f-'. -:t. -++-H 11f.:.'-HH--+---HH-+---1-i+~!----l--i-+1 -+-W1 
- I • I • I --p-:rrj ;. . I I ~ ~~- " - ·. J~ - ;·_.I .!' . ! l___ "( . :' . .J.· I ' 

! ! i _f I ; I ' ! j· -·, • I ' ( ' ! I ., -_ i ._, 1 .-, .. , I j I . J . ! I . 
! -- . ; n--71ctt.~-1_"'~"J\jT; ---!:-i-1---i:H--n-t-,,:t~ ~-Hr-t-rT-1-r1·i--Ht-11l--H ;H-._--i1--+-+t-1 :'+·-'1H• -t---HH-++-t++'-.. il--+++-l,'---.. -i-_ --i-_,--1--.. +1-.j,-I-~ 
1· . rt-Ti J! ·t··f i ! I I ··I Ii !.'t.l 1.1. ·1. -i ··.... ;1 : ,· Ii 
! f 'J.3 \ [ : ! l• i-1 ; T] f [ i t0,;>i , I \ I 1 l I T j 

, .·ii ii~ffl'~~TT 1T1,. .f.:~r~--- .J\~ 
'I J. :_1,,1--.!_·1 I ! . J ,,. . ., ·I f I ·1 I t 

~ ·~i ! 1--, £ Yl~- I ! ! --H;_.;._,, • ~ I ··-I. I l . . . - -;. · i _,_ - • . .J:-.. 

~~i-+---,,..-~-'-1 --+---+--_,_; ~8c6p.-F· :+1--if-+1 +Hl---'-=J· i=c..;t-.-f.+H++---if--++1-· +1+H+Hc...H1 +-H+hlc+-+-14+!--l--l-W++--l++·-l1...:..J--W-4-.f r: .· 
'-fl~+..i.,~;1y.:;,,.;l.-,;.;•~-J~1 1 ~ i ··I 1_Tf-tT---t-+-~l?Ji<;j---iJ-~H!-t----t.-+-+-+t-1r.-t-f-f--t-+-r·-1,l!-t-t'-t'-t-f--l--l--l . .:.."t.:..'f,-j~·---+· -+-1--+.:_i-:j·•--t-1----1---l---l-J.-:+-l----1--l-l 
~ ~ ~ .-, V l ICYJ!' , ' • . I 1 :.!:: ~. ' f' '! I j 

j i i ! ___,__u-, 1 1-1:H-1++F-11F-f:.++HH-t++-l--l--:t1_"-i. ~+ t'·f:-: -i-Hr-t1-+++--H-+++-l---i-4+--l--l--'-l-l---l1'--l---+---l--WW-+---l--W.:._j 
l-l--l'-#--1---+--+--+-1_+,-+-•-_~1 i · . ._"t:i-~---+-.:.l.4--_~-1-~_-i--r_-:1~_~ .. ,r~-~--t,,.-r'"'~-f--1:'-t-t-t-+-+-+"-~-1~-+---t--11.~----~--t-7-.+;~c+1-.~-1-1h-f~-.+.,-.. t-f-1i--lf--1-l--.+-l--+--!--J..,-~--~-i~---+--l--J..,-+.:..~-+,-__ +.:..!-l--t 

• 1 ! . 1 r ·r 1 -1 ; 1 1 , • 
I . __ ,I .I • I '-- .• I I 

I -:I •-I I 
-., 1, .ti..,;> ! 

.... .,I_ f· ·i•-1-i~ IC ~ J 

. ( 

i 1.I I ! 
. . ,_ I/• . 

,; .. 
-. . . ... I '~ft a;; I 't1 t "II 

_, 
T • I• ._ r• ·.r. 11 . 1.: ,·,.1a '!,,.; :. ·I. 

., ., ·. ,._ .. 

L i.•1 1 .... -

•"- 7 1· I"" I ' I 

... " I -~ . I . 

() CJ 1~ • I 'r" 

\ , . -... 
I/ 'O l." ,j 

1:117 

!J'i I« 

.I~-

_
11 'A>· Lu -1 •• .... 

' I i) ~ I '11 f.l;'I ., I 
--. I.- .. I;' . l· t 1-.- i ;;i ,_: --1 : I 

!· l !/ILJ I . k. 1L1 
I ' <& I 

I t ! I I i I t. i ' I I i I i 

fl1-ilLi~ '•t'W;..r)-111 1 • ;• !Ii !I I· ! 

l--J'-+-:l"-r-+-~'~!:.-l.i~!--111-1!-+;~i._,!:-ricf--!---1f-T-l-Tf--l'-l:>f-~•~'-+1-+---!--~--t--t-T!_t-ll.--'--tl-t--li':---+!-~if--f-+!-+-+-+i-+-+-+-'--l-l--1~-+'-+-+--l--!--1f--t!-·-1-1---J'-~-+-+-+'-+-+--+-t--1 
11 p I ; j'_ u i If_!\'!\ I I I I '-J "' ' • I I I I : ,. I I I I I I 

I ; I ! ! 1""1 1 I I i i- I I • I I I I ! l ; I • ! !· r . l 
I I ; I 'i · ! . ! I I I I I ! I l •.I , ! I 1 I ! I ! I 
! 'i I ' I Ii I ! I ! i • i I I I I I ' i ,. I I 

i t i II · I ! I ! I i I I II I I ! I 1 I I I I I I I 

, , -I 1- -1 1'-i I 
I I I i l ' l ' i 1 I . I I I 

<v-i::- ·---' , .... ,_, ... t::' --.1:-31:_ r ... , ___ , -.•., --: . +--·-- -.. ~j:·T_ ;r-., , L- _ ,,, ., . l I i· . .1.-; ii I I 'i , '-1.-. 
.(' 

-·~ .·: 

·< 



. :·· . ··. 
·.' ·· .. : ·{ 

"": .. 

10 
! I I . I w.b~ /<, -o).:.. .~3 

t . 
• PE,.,,..,,,_ c <.Be 7·. ,.~~/ ,_.'1-;/ I >#_.;l.;J,.. 

i 

I . • 

Pt~ (Vr_~ p<J.<,.. AG~-:.;.~ 

! . 
I 

;,-..:~·· .'a.,_e···-;. .-1 ,_..;.,· .... ~: ... "'· ~'~'.· ···b'~:, .·;.;;._~' k . .. - .... •·.°/".·'·'~···/:,c,,.'.:' . . 'y 1.~. ·;::,.4 ..... "{ · .J··.· .-:- ·; ~""f-i ;. ·.·c~ .: : ·;~ ·1 K. .'\" '""I'·.] V,._ .l.n. •'- I.• .,,f",d " 

. :. ~ .. 

:·.: 

:•'· .. ' ... " 

'/. •• - -~ .:..- :·· ·J'.: 
. _;;; .. · 

. ::· .·~ .. 

.· .... 

·~·. 

.· ;~{ . /~1tf.;. '.":li;!I.: . J~ ~<-c ··~ ~ ::@_ ,~;- ~ ~-1-- . ').J. V.41 d r.- J >· J :j/j.c3) 

15. . . ; ~ M IV.~ ~ T . '·. . . :I ~.· 1 .. -'· ~_. +. · .. _::;_:, .-+-·.·_ .. :.--t. ·_: ~~·-·-+--·,,+-·--·+-·.· ._ ••. +. -+--'-!-----'--+---.;' -· ---11----+--t----l 

. .·fr..-• .-/ ~,,,,_.;.! ,b i. 7c Z i : I. · · I 
1--...+-,...---..+-~-+--+-+-""-<-f'c:....L-f--~'-s 

. £-Vb ~..:-:,. e· /7"ais I . : i/1:~~~ki~ ~ <Jf u.t~V' 
. I ·' ./ · .. · 

~ .+,~. ~,,/. ....,; /_p.'f-) I 

l 
· i I 

! . t 
! .• 20 

. ... ·'".':. 
I··· ..... 

. . . . ~ ·· .. · .. 

'' ,. 



82 
1--H-';-+-!, -+----t'-+~ ~-+,·+H-'-~''--'·__,_' -+-l---; -;"-":~:_,__·.__I _,;_---+,-+ 1,-+1. -~i!-!>---1'-+: ; TTG-H--+-+-~~'-"'1-+;-+-+~: ~:~-+-+...,(- ; ~ : t-~-++4 ; : : 

i i I I .Y !- I 1 I l I I I_ I 1---i----fT. ! ! .! ' ,: 1. -- l-·< I ! j I· i I I i ' I i i 1 i .\ . 'I 
i ! I i. ! i ! I 1-4'• ,....._.,Lil:: 1-'!L ,.,.~--· ,.,.. ...,: ~~ !./iO~I I ! I -1 i I·! Ii I I 

·, i l i I i i ' l I • ' I I i ! I I '·! t ''··I !'· I - i -,_ ! ! ' I ., i i I I l ! I ' I i _ j 
I! I i I i I I! ; ' ! ! I I . I I' i ' I ; ' ' I ' I ! ! I ! i t·, ; ; i !- I I I;_ 

i i ! I I I J I ' I _J I i I. ! I .::' L j,... i i j [ ' • i. I I .! .. [ I I ! I • I ! I ! 
jl I I I I t .,rre..r.- f" I t I i.."!1'10#, I i I ! i - t I -'I ! ! 1--:i j· t"·j 1 -I· ! . I I I \ ! I I , I I 

I i ! 1·-!..I ! l !.--! - ' .-t_ J -~ ' .. : ! I ' ! 1 .... 1 __ • .• 1~' .---Je>11-4.-Jc1 ' , l ! -• ; ! ' I 
t!!1 .f;t·~~6r! !. I 't· lfl ;.-:--i-- 1"'.l "t!-111.1.i-i~-t:t ·!j 

1--1--''-'l--!--i---'>-.;'--+'-+' -l··- ! ! l i t i i I ! ; ! - ! r ~ ·1 1~··1 ~ r ! . _j____l_j I i I I,_!_,: !,; I i ', 1' 
I I I . ! - ! i I i 1 f I' I ' I ~ ! ; i i ~ : ! l ! ! I : I ! ~ . ! . 

_t 1'll',tc:.L1.i,Li-ti1..J.,i,,t~1ii i ..,, ..... I iiklS-4?iiW,i:!_jljt 1-'!lill lj; 'II! 

- !•,..i-1 I. ' • i -[TO: i ! l__l_____L_l_L I! ' i ~· : ; t i __ LU ! ' i ' i ! . ++; i I I I I 
• , 1 : • 1 11 1 !- 1 ' 1 1 : , ' i • 1 ·r - ' 1 i ! 1 rt-;----r--t:J ,, 1 • , - 1 .1 : : • 1 ~.-

1 

,
1 

_ • •• _, , -b·i.- !· - k 
. j : ..... -. i _..,j I ~-d-8..4 l-\! ! ~ f ~ t 1) I ! t I# ti !I L I i t I i i ! ! _; I ! I i . . j ! I I 

1• .... ,-;• ! . -, .i j I Ii·!. ··i t: I:: l iJ..J. i. ! i ! I f i i l_. -·I.: ! I! 1.: I. 
1 1 • 1 1 · ; 1 1 i 1 ; ' • 1 : ' ! · ; r · ; • ; 1 1 1 _ 1· 1 i ; 1 -• 

,~ 

• ! !.. - I i i !. I i i j ' l .!.. · ! ! : ' - I i I. ; 1 I i i j j I I -j • < 
I 1-1~ •Q>i I ! I ''!"- /·.· ---1 ,,-,"'-:~+. .-;_'1·· ·.I I Ii 'I!· I, __ i•-i I ! '., i 

J•! 

·. I I I - ! ! ' ! · 1 ; I I ! I . i I i---L i ! . f I ! 
I I -L .!:" :' .I I : I : I l I I I ! ' I ! i i I I I 

• J 11- I. .\ I . j UIU. -j 

i I - I I i ! I I ' I j • i I I I i i 
! i l.. i -.f ··: :--l, ;. ! I ., I - :· -J .. ·:1 _I i ' ··: 

I I 
I J 1• ·/·II.-:>'"' 

! 
I I "·"'-'- ·-!. l' l ' ! I .1 I - I 1·' .l .. 

i I ! I l: ·'I f-_J 
- I 

I I 
--. I 

.... ,, -I 1 • • .i !I I ~f • . ~ 

·'""·. 
I 

• I J - ~ I.'' - -· .. _, I 
I ' I 10 ·i ., ,_ ,l- ·1' "!. ·"""'.C'~f 

i ,f·. --.·i .. ,-. I _.,,! ··:) ·P ,'."• "£-.: '-V ,.~, ..... - "} ,,-\:} ··-

I-

! 

I·· 

_i 

I! 1-
I I 
I 
i ! 
I It 

I 
I 
I 

I ·1, I I ...... .__ f ,....I ·l IJ· 

I 

.. , 
I 

:f.' 

j I 

I ! ! ! I 
I I 

1- i 1-1 
' I •I 

I' I I I 
I 

.l 
I 

·i 

I 
.·.·-. I 

I 

-.,; 

i 
l j I I I 
I I I-, 

! I I I ' I 
t I I I I I 

I I i ! I ! I 

i I I ! ! I I 
I '!• I I ' I I i ! 
I ! Ii : i "1 J ?· ! I 

I I I ' I 11-1 1 ' ! ! I I i l I 1 I - I 

I:. 

... ~ ··..'.'.· 

'-'"' ..... ~ 

-,, 
· .. -} 

- 1:( 

-.l! 

·~ .. 

·;, 

31 

~f 
{! 
-~, 

I 3-



. .. : ' 

;;~~~~''iiTt:~;·j)J.&2 . ;;;;'1;;' 
. ··.:-- .. , -.::':'- ~,· 

. · :> -p~g~1~a-;-~~~r ::'iJ~'lJ ~t 

·_.:) 

j 

' I 
f-

. I 

I 
I. 
I 
I 

.1 

{ 

. 5. 

··..:.. ·, . .·· 

~ :- : .. . ~.·. '·. ·. .···. 

:· ...... ~ .: .. ; ~-' :·· . ··. '- . . . 

:· ...... ; ...... 
.. . " .. 

BOOKNO. /3~3 

l . 
8(3 F 

~ 

..;;...,:_; ~./. ol .136.t.'./r ~ 2· 0 J. -. '.· 
- .. 

I 

! 
1. 

··.:· 

... ; .... :(:;, .. 

. -.. ~'T~ iji}.~4 .. . ~.i-d ··~· ,,;.:;.. < .. a;.·::.· /::t '.iu1-:;:;.7:~ $ '2 t .. 
. -. :·: ..... _ .. 

-. . _ .. "//- j,'.:.C-·. ~~:-: -~ J. ~-. J. ~. .. 1 - ~ ~:· 
. . . . . 
.;:.,.;.,..y. ';t.~1/.. q2· •":,. .. ·\.~ 

" .. ·:\c 
. --~. ·, ., ,. 

'f .... 
;-._: .. 
,· 

·.·.·.• 
. . ;c;:, '.' .. ·., .. 

· .. :· 

. ' .. : <: · ... · ..... · .. " 

:.-.; <i.' .: . 
. • ..... ·- ·'··· 

··.· · . 
. 

• ~ ••• •• 1 .... ::-

.2s .: . 
. . . , • "!""·" ···.: . • ' 

h ' :a,. o~~~ .. ....-~ve ··µCl~~: I~ v~ ~~; ;...._ ~rY. · · 

L?":2. hrrr· 
:. , '.. : / . . -! . , ._;,, 

.;.- . -~ -'~ /: . ~ ~;,-,? . 
. .... 

.... ! . 

.I· 
··1 

I 30 ·1 

t-7--J---+--f-+-'---+---+-+--+--+--f---+r I . -+!-'-'-.t-i---1~,~-.__,.,'-l-v---t ......... -+---l-~-+--+----+'--+--t--'-t--r--i---; 
, · l ! i . ! ! J._. -·-i!._· ~~r:c---·-li---""'"-·-'--l!~-+--4--+---+~-+---+--+---+~-1--+--,+--+--t---i 

., 1 · . J ! I . L I l I j: I l I l j I 
I i I . ! l ! . l ' . t yr _i_J __ ;-__ -__.+! _....:..+ ,· -+ • ...:..._+:, --+1-+ i' -'--I--'-+,-_ -+~f'---+~r--"-t-~t---t--Jr--"i 

35 .· - ,I I . !. ,r .1 ii ,' i . . I ,d:_~ __ J __ j __ J_ __ .t"--L-J __ J_c__+-l --1---+!_ .. --+--+----'-....L_-'---'"-'------'--'--'---"--'--'-----'---i 
• I ./. I . • I I I I I : i 1 w· k t" d t' p g·e· SCtENllFIC BINDERY PRODUCTIONS CHICAGO 6Q605 MADE lN USA : l ! ! . I I i . or con mue . . 0 . a 1...i- ' . '~ ~ ·~-'-.~· -1....._.,,_l -·'-' --'---'-~'---'--'------~,--.------~ 

r otSdOSEO TO ANO UN~ . · .-·-~-TOATE ---~---.-,,-WIT-N_ES_S----~-------'~~:-:-£--4/'--,5~~"-: _c>_· =-3-
1 - . . . I i 



i:_·· 

I. I i: I !: ',--+-~'--+'---'-'-'i-l--+-+-+-+-+-+-r·~!--+-7''-r'·-+-+-.J--+---i-f-l-+-+-+-+-~;c--+!--+-+--1-i-f-l--+-+-+-+--+-+-+-+--i-,f-l-+-·1+---i-f-lf--f--+-+-+--+-+-+--l--'-l'-l. 
f--i-Hl~ .. +--il ! : • . • i I 1 

. , 
. 

: I I l l I 
I ! I I f' • I 
' I I l 

") . 

·-:·-

i 
I ,. 
i 

i 
I 

'-" ., ""-
, ~ I 

I! 

! 
I 

I ~ ... 

, .. r 
I I 11 

1..1-1. J.). 
I f'I 

I 

, ... 1 . 

1-H!--t-++++.+-t-.+_++-+-H!--t-+++-t-ci-HH-++++-i-+-HHH-+-++++--t-t-HH--t-++++++-+-HH'--f-+-++++.+--1-l--'lf-,,-l_ '"' .... -1-'-'--1~. \·- . 
7_,., 

)t': ... 
-··'rllr.11! .. ........ 

.; ,. I ~:. ~- .. 

' .. .... -~ '-""· " -
. " 

;::• 

I 
! 

.. I. l 
I 

• l l I ; ' 
j i i I i 

I ' ; I I I 
l ! 'I 
I• I I . l 
I '! 
I I Ii I I I 

I I I I I j i I 

I I I l ! I I: Ii : ... 
· s~'.~~!•c ... ~i,.l?E.ir-t:::~~otiuCp;.~.c~~~~~ ;-~s .. M.~De:~ oS~ .. 

-'": : , . . ~s ... . :.~·. 
.-.. --_ 

·.· J 

"!" I 

·.: __ :: 

I 

I I 
i I 
! I I 

!· I ; ! I 
I I l I ' I I 
I l ' l I I I ' 

I! ! l I I ! I 
1 I I I I • 

l 
I l ! i I 

I I I 
• I I 

! -I I i l 
·-·.:' 

:-·· 

·,.-· .. 
.. ' 

-.:;: _'_.:.·, .•. · • i.,... 

1 •• 

.... 

;., .. · 

I J 
- I 

l 

.. : .... ··.· 

. 

--~ 

'/ . . ., 

·:··'1 . 

. }·: ·· .. 

I· 

·,_ ··" :; 

., 

l 



.!'· 

t 

i 
$ . 

.? 

· ··:i'koJ~ci-Noi··· '?/i!i~··<s. .•. 

85': 
BOOK NO. /363 

·oi. 40 ... ,., -

w~ CQntinued from Page ~~~tcJ_ ot~~~'~J.'~. !~., ~~J;_,,l/~,a~-tJfdL:_::j~,..J..r~~~~-,~~sL:J))L·:··+--1 
L ::.,£. @,. .tr~ od :;~1'2-< -~ j . . -

l 

5 

· .... 
., . . 

· 1-1 ~: ~-~: u "'.': (. . . ~ · c - - c~-' · 1 ::.; , t .. <i ..... ,..1 ,. M< !: r-.~·,a J . ( u \ 1 3 c .... ~, 7 z.... ;;::< 
JO 

ll .. ""'l11 .. ..;._ 1.-.. - ' .. · ........... ,· :; . . . .,._ . • .. ..,. .._,.~ J-1,. . "'<· L..I .• <> . J. ,,,.. • 1· ·C a-=-: . 
·. ,· .... ·_. __ 

. 

-~~1q4_~ .. /;.,. :. B/ n;:: . #i~' .(j. ::,-: . -. ' . . . 
. . . 

• ·•. i -~l I~ lJ 1 >._i ..,L . 1. .• ~·. · ,- ..._ Ji;· -- .· · .. • . , .. 
. . ~-

. . . 

. ·1~ ;f ,,.-,,,, f.. 15 

·. . i...--""------ ...... 

30 -~-.. I 
I. 

.. I . 

, I 

·.· ~ 

v I i i . 
. . .Y" ! i! I ! 1'. . ., I 
/"J. I ! . I .. i I 



86 
HH--t-+-+-+-+-H1H-11--t-t-i11c-t-t-t--1'i-t1-t-+-it--ii-tj--tj-+-t--l'c-t!--t--t'-t-1 -T--+--t1-!-

0

-j-1 +-++· _LJ__-~IH-+i--.-.~'-+i-lf-<lf-fj-+!·-+!-+'.-~!-·;l-+-t--!--+--+--t'-+-l-!--H-+i-+1 -+~ 
i I I i t i ! ! f i I I ' : i ; i ! i ': I ' i I t ; : 

HH--t-+++-+-HHi-t-!--H1,i-t-f·-t--l1H1-t-+ ;' -t-, +-t1-+-+-+--l!c-·-tl-t--i-lt-1 -+-t--+1-t--1r1_--t-+-t--t,-t-1+-1 -+.-Ji--t!l 1-. I· I. i ' I i 
I I I l I I I I I ! I I 1 I I ! ' i I ! I I ! 1 

.1 I • I I I I I 1 I I I Ii r ' I I I• 
I i I I · I I I I ! ! • I I 1 I i~ j i ·1 . 

I I I I i ' ' I . I . I ! •!TT.!-1 -+-+-+-H-+-+--t-+--if-f--1 
I I· , • I •.1 I I I ·1 I 1· I I. I 

I .l· ! i ! I I .J ' : ! ! I 
r t, I ! . I i I l 

.I i I I · ! ; • I I 
I i I I 1 i. r. , i I !" I J i I I' 

,, ., .~-~ ....... . 'f ,f ',/ 
• ·"'[ I. 

I I I ·.I. ! ! I! 
• 1~ .. ., ,. ,. 

I"'"~- !·c:.-'!'· -";I' <-1- '°Cl ., 
f: ··I I · ·r ·f ·I .j·.·· 

I 
i-l'-jf-f-t-+-+-+-t-l'-jr--J-f-t-+-+-+-t-i-t-f-i,t'll~.il'~~--boff-rtF-'f,-,.,-.-1·-+-+ii-i-:-t-~,rh',~'i-tr.;.VJ:tt1 ,~-~-~.t-~,~,-ft-t-t:,:>l-~Clt9n~r'~1i-t--t~ •. ~ .... 4---+-+:lt-'.l;-4I-~;~+~~~---

I 
i-. 1 :-

'·."":. 

' 

·- .J 

• · 

. ~1 

o,..·· 

.... ,· 
· .. /I "' ' 

' .. ·, .-1, 

··-. 
. ! , . 

• , _... ;-' . i 
1·· I 

I .. ~-: .. .•. 
i I I.· 

... >·-·· l . ! . 

• .. -• 

l-HH-t--+--t-+-+-HH!--t-t--+-++-l--H-l-+-t--+--t-+-+-+-H-1-+-t--+--+++--!--HHf-f-+--!·-t--+-t-+-.£.+.-t--+--+++-+-HH-+. -t-, -++++-+-HH--l-'-1--t:~:. 

·) ,_· 

,., . .~ 

. ·.'-.·.'"'. t t::. :·,.-·~ 
J. ~. 
j ··.t, ~:·-~· -~-

.. 
>.· 

::.~ . 

-~ 

·.: .. · 

.. ;:,_ Jk t It-:-: , -. - --- j. -- , ~ . " _.-
... · · ... ·_ •. ·._:t~_/~;. '-"iH-,·+· '-"'·f''>-1'Pi-+-t-++.+-t-H--+-l'+++-+-t-HH--+-++++-+-t-HH-:-f~++++'-i'1'+·++++-t-HHH-+~++++-+.,.HH-+-+++.++-HH'' l: .--

.. _; .. ;: ·_;. •'t,.,~~\.· '. HH-tet-+-+-t-HHH--f!----tc+-t-:1+<~"1=-t1-t-t-+-+.--+-+--t-HH . .1-+ ·.-t-t--+-+-+--+.ct-H'71H-+-t-+._
1
_, __ H'rl-t----tc-+--+-++-+--HH-+-+++-t-+--!--HH-t--+--+--t r.. ... ··.~ :· -: :r-·~-·,. ·;: ... 

-~i -~-~-. _ -:;.-:.H, r.,++-HH-+-+--+-+-+-+-HP-t-+-+--+-+-+-t-HH-t-+-+--+-+-+--!--l--H-,,+_-t---tc-+-+-+-+-+--t--H-+c-+-+--++++.,-1. +. -t--t-+-+-t-l--H'-t-t-+-+--t-t-1--1-1 

l-HH-t--+--t-+-+-HH!--t-+-+-+-+-+-H-l-+-t--+--t-+-+-HH-l-f-t-l-++-+-+-HHf-"l-f-t-t-++-+-+--1--l--H-l-+-l-++-+--l-Hl--H-+-l-++--!--t-1·~--· 

i 
i 
1. 

i· 
f 

~-· 

. 

'· 

I ' I 

i 
I l I 
I I I 

I I I • I t 
l l : I I ! I I 1 I 

I l I I i I i 

HH-+-t--+-+--!--rl-+-+-+-+-H1 r->1-+11 -l-!_,;r-;!-+-+-1 1--'H-+--i--~i.-+-+-+-+--'---i--1-!-+-+-!-~l-+--<-1 -f-+'-;--;-~lc-t-71 -+1,-+-t--+-,_-t-l_-t--t-HH-+-t--t--++-+-t-Hl--t-t--J 
HH-+-+-+-++-,....-iH!-1-+-i-1 -t-~!--'--<--+--+-·l-+!.->--1H-+,-+,-+--1 -+-+-+-+-.t-.!H!-+-+,-+,...._+-+-..__+...-1-;....,-+!--+-r11-1~. ~r-f--:--r-~-+

1 -t--t-+-+-+-+-HH-t-t--+-+-I 
I 1 I I I i I i I , 1- I i I 1 ! r ! 1 .. 

I I I I I I l 1 I I 1· I I ! I 
I I I ! ; ! I I ! I ! I l i ; I : I I 

t--il-t--t--t-+-1-t-+-lr--J--+'-+-+-+-it-t-+i'_if-Ti-+-+~i~+-l+-i-+-t-++-+-rl-t-+-+-i-+;-+_i!-+-+-+-l!r;_,l __ _,_Ti~!Hi_+!·--t-~!Hi-+-t--t-t-t--i-+-+-+--t-+--1-t-+-+-+--t-1 
i ! ! I i I ! t i i i ! l : i I I I 

i I i ! I ! t ! ! I I : I I ! i ! I I 
: I I I ! ! ! I · : I I ! I I I • i I 1· 
I i I I I ' I ; I I i I ! • i I ! i : 1 i I • ! r I I 
I . I l ·._.·1 I.· 

scu:HTlf;tC.eiNOERY PRODUCTS: .. CHICAGO . 6Gf'JS MA~E·tN'.U~A·: ·.· .. ·· 

·::. 

":; 



·:.! 

··-;: .. 

. ... . ·. ' - ... ··-.·~:.:. 

. _.,.111't~:;-~~ .. t«<i ::~-4~~- .. · · ~li'QJ~¢t''.N<)~ ·:>:9d:(;:e~ · .. -.. 

5 

T\.\.LitC s / e/ os 
BOOK NO. If c; 3 

I I 
I 

... 

-
": • . ?.;;.. L h. ~A'. ~A'. 

/ 

IA~ 4. ('.: ~; - _, .1..J/...filcf""_,.. . "--~ - ~~ - .:-· I (".::f. 'L<.i, ;,l · .. ,, P. -~~ ,// 
... (1 L e ;'1/ ~; ' . ;__~ c4 . ,~ ,7 A~~ )/<:. .--,~ i .I .e ;; .:$ ~:.,. ~ /', v~ 

. ' -- . 

:(~ ~4~~·-iltd~.) . . lf/'.a;r:~~-~~L~'/.<..,,~~~ r<s 

. . : 

~ : . ; . 

II 
~~;-J ~_;o 1 ~~ · • ,ie£ ~4'""~ . 7'v.. '6. ~b ('.\:' # 3? <?~~~ 

-~d ·. 25 "--.+-:---+-.::.:...~--1--1--'-l--+~!:..,,..~··~~.P~· ~·· i.e.· .i;:;~·~-,,,.'.:'.'.-:-~~~-:;J.!.... +:--~P::;-~;,~~!:I-_,;~~~ ~· ·"~:..:'."::'.'.~4'~.-..·:::::·.'.:J'.~S::.~.:: .... :r:f!t·r.· ~-· -W"~-;¢"'-'L .. i.:;· ·.-'-. <~'~o~,-,,.~c=-· +.-:~~--~.o~.,4".~~----.7-:._. ·~~~· --1-~ 
ti ·,7.'5J~J -· C.r,p7 .,;q~r-~·~o .... ·E.~~~- ~><" I·.. . ... · 
!/;;~1·. .:,,[7~'~?1 - ,.,_ .n · .. A.k::= . 5~,;. .. ~l~.:f: .:i.f'V· -~~~- -~/ (4. ~~c.:'$/b ~372. 7<8j;;_ 

] 

,J 
' , 

I ·. 

30 r 

! I 
I 
I 

I 
I 

I 
I ! !-

i I l I I 
I ! 

_..-~1 . I . l . ! · 1!----l---t---t---t---1 

i
i i .. L---' I . ·I . I, ; I ! -i-1 .. I 

!.,../T . . I I I I _ _J:_ __ L __ ....J.-i _+--1 --lif----+--:---t---J 
·I . : _....v- I· I ·I l I i i I ! l 1' I I 
I /""-- I I l - I - I I i _:_L:_J_ ! I i ! 

~-t-----r_, --:-.i-l-t--'-1r---+---+,--c:: _,..,-;Y"'--+--4-+--1---t--+---t--!-I-· .......--,1--,.-1--t-+l -:--+1-+-1 I ! ! ! l I !, . 

I I l ...-;'.'........ I I I I l ! . I I I I 

35 ~1-l-1--+--+,--+1-+--'-+-1--+--.. +-1 ---1--._+-
1
.'· -.-1+-· --+--.:....+----+--1-l-1---l--l---+--r.1-rt_ i -1-r-tt I ! I• 

r--. -+,-+--J--,~,'---4,--1-, --.:...., -~-!,--1-----i.--1---4---+--1-·.,___..__I ~._..._,______,_-+-! --f--+--- . . i ' . . 

sc1ENnF1c e1NC>eRv PROC>ucnC>NS cH•CAGo 6060s MAoe •N usA · i, I 1. ! . 1 1 Work continued to Page· .J 

.• t . 1· I ~-'..,.------r--··-_-..J-.=·---- _ 1.o~;_~'J~:;> _ S~ATURE . . ~ ·. _ -- - - _;1/C7/CJ--J 

--.TOANO ... ...,~ I DATE I""""' . I .... 
I 

- - .. - -... -- - - - - -- . -- - -



88 

.':.--··· 
.'-;; 

-.:.. 

I· 
! i 

i 

'·-.r:· 
J·· -
;. 

! 
. , _, 

! 

I 

! 

f. 

1. 1 ·1 ' , I : · I ! I ; ;• I I I I I , 1 •· f i ·- I I ! . I I 
I ' '· ·j i I ·' L I J, I. I ! I: ! ! ! ! , ..• i i .. -.i I 
! ; 'i I· I i ! I I .. ' 
. ~ . ! 

'I I.I i i i i: i .·f . i : ; 
.I 1 .. I • i ! . f ": ! I .i ! ,_ IA -·;,-f.,: '·- , .. I I. 1 I ! .! 

. j j ! ! I!. l ; I • 1· i t I I I • . I i ! j, 
I J ·I: I l i J: I I; ! l +T. I t ! ··I , 

I ' l 
I : i 

' . .-.1· 

'I i I 
' I 

···.I ' I 
I I .,I J I 
I I.· -:•1 if· 
I i. : ; ': 

C,L ··:f· f I 

i 

·l 

I I ! t I L I • I I I ' ! I · I I '' '! ·i ·i i i l i 

" l 
I 

I ' ! 

i .~ 

- 1.: . 
'·I '1-, i I 

J i ' I 

I ! I 
·; f. · I i ., 

I 
_j 

·.-1 
I 

!· ! t ii. ·-.I! ·I . I '·1 I 'Y! l - I ,. I I :··;'I! 1 
1--~ .• f--l--+-+-++-'1--+-f-~~4-i-'-.. ~~,.-,+_-_t,.·-+--t-+-~j~.~.~~'C-'!1-.+-1_+-·,~_-+-.r+l-t---+-.-+~~,oi--'f-~+1 -,.+c,-+-4~~,.·±--~+-~f)-;t-·+:1F1b~~.~-·~.-+--1f-,-l1--+1.--f-t--+-+--l-+,-!-1 .,.+--+1-l-+-+--1+: •. -+-~,-' .. -lJ-,-'-1 !.-i-J_;_j 

1--P-IH-+-l:f-H-'l.'..+~:f-""'··' F'i>41.:ll',,-o;:u:.o-+14~41H-'1'!-•+ ..-, +'°'"C-!·i-'-"1.,i· _·'!+-'-;+:'+ ·+T''-t '·-t-+-+-+-l_~··J~.,--''"+-·++'f:_:~-:·1---+·_-.:· : I , _·• ,. J ,__,·. · .- . ' l. [ ·: ~ •<i 
.l ! · I :l t ,· ·- - •-"' I i i I 

· 1 

·1. ,. 

I. ! 
I .1 I 

. J 

-~·· ~ .•. 

, .. :pj L i LTA ;i; 11 ti;,··, ;.l_:.i; _v <.;,. .1.• ···'' > - I •.1 

I I I I I 
j I 'i ,.. 

. ,.I 

I [.· 

"·''J.:'; .i--­
'· "i1. ·.. ...,, L' 

1 .I ·I . 
I .ol' 

.. f .! 

{. 
: ~ 

'!.' .j 

. ' I 
I 

.• _;j. ·-'· I 

I."··' ..... ";':· .. 

,- t;.: 

.f· 

.f": 

.:.r:: ~ 

1-Hl-iH-+-+.-t--t-+-f--Hl-i---T'~· .Ht-1---T-+-+.-+-t-+ 
1
'-· +-:-HH---+-+-+-++·--t--' 't-'+--l· 1-t---T-+'--!--+--t--P.,+'-Hl-iH-+-+-+-+-+-+-+-HH---T--+-+H--·--l·· -"+-+.-+-HH-t :' ·' 

. ·-~· 
, . . . '···:-: ·;: :' 

i ·~. .i:' :.·'.' 

~· .. 

.-;~ 

·., ' -~ 

·. ~··: 

I.· 

I 

I 
I 
I I I 

i I• 
- I ! 

l I 
l 

! 
.l I ! I ' i 

I I I j l ' I I 
I I i i I I I i I 

•.! I l i I i 

i ; I I I 
: I I i I ·I I I 

t; 1 I 1 ! i · it 
! i f ! t i : : -, : I I f 

i ; ! l 
• I 1 I 
l ' I ! 

•. i 

i I ' 
i • I ! I i I I ; i : ! ! I ! i ; I 

I I ! i : I l I i i I ! • : I I II I I 

! ! I ! I i I : I ! I -1 ! ' I : I 
I i I · i I • ; l I 1 I , i I 

,_~1.-+-+--+-<-t--<->--+--+~-+-+--+-._,1~,-+-i~.-+-11-!t-+1-•1-'-"1'---':-'1-+;--t-+,-.t-J,-r-t-r,.--l,f-t1--~,-t-t-t-1-+-+,--t-'r1t-1-+-l--+,-1--+-+--+-+--~l-l-t--+-t--+-+--1-+-+-f--1~ 
I I I ' I I I : ' ! ! I ! I ' ! I i : I I ! . 1 ; i i . .1 

; . .:.. ··."::.' I .J·.LI< ::j.·-t ·i '.l.· ··: 1 I .. ,1, I .1 ·1.: I: I·: r l- I I I ·1· 1 I;,·.·(-• :•I '!·,[ .. -···. . .: ,.: .; .,, 
; :- - . ·:~: :: ... ·:. _S'C:etff~'? ·s_1~0ERY 'PR_?~!{~rs.;,·c~.'~-~~o ·, _6C!~~ :v~~£. l:i USA: 

. ~., -. . ·, .. ·. 
·.: ••.. t 

._; ··,:. " . :: .- ·,_,.::· .. .. 

·.: .. 

!. 



I 
. I 

! 

. ! 5 

.·• .· 

JO 
·.•· 

. I :. ~-._, 

. ...... :· .. .·.·_· .. · 

... 

. . ::'.~: ; . .. ''. "'· 
--. : .... :.·, __ : .·. . . · .. •; 

_•s_. ll6'°:~ :£. ¢.:~· .. 
. r 

~~~>s~~ ~·~w .. P')4~ V;j. +· ... ~..<:1'"A,.~~t>...tL~7c; ~~2</r 
~<'L.~a ~~- r ·.·.~ • ..:~A;;,.J.~--~~~z. . I ... 

. . ·.. . - ·1 

.. . ' ~ ! . ' . ~ :/,; i.-:;( ; p~ ~· ~ ~ .. 
-j.~j~;.~J, - .. k~A; . r'.r/~ p~'_.c. l~~j_~ !Jr>:"-7 .. . .• 
·;:;;,~. ~~~c--r~ dl.id~;·-~)cl '·;_;,.· . ...:>·/_I< ;~.I c. ~:c ~-._a:9n7 ··. :,;::i·j6~~ -~-x-

. 20 ~ 1;6 ':¥ . i_ ~ j~~ £ I '/ 3 7 .· 7(j ~ < . I . :•· . • / . 

./ .. ~/~.:./'k.· ·.-~t';;;J,_,,~~·· · ~ ·~·6~4L · .....v~u/~-.:.. 1 



··.·.;< 

90 c.· ',: ·_·i,:+ .. i ... i, ~._-:,.'.-n:i I',-.-~.--' ·.i :.: ;_:_ ;,= : •• ',1 i '1. I:. ,i_ '· !; i,· I, .~. . ·-+--+--t'--+'-+1_1,__._,·'-+'+--+'--r'·-1-;·_,iH:-+:-+-+-++-+i-.+-'f--'-''H'--+'-t---1---!--.; 
l ' ! I -~ ti~-~'-;i-.+i-+-+-'-''H'-+-'+'-+-i-+-+-_,IH1--i-l-+--ll--l--t;-+i-+-11-._,•.--.1-+-+'-''H--i---l--l mrrn1 1 : l i=+++1 1 1 1 1 1 i 1 i 1 rr : ; :·ifi-l ,-r---;--;+ '· -+--+ ;:~t-,1 -l:~+ 1,-+-+--t-f--t ,·.:..· H,-+--'H-·+-;-l;-. -t·-·,_ 

1
• -+. -+++_-c:H-; -+-t,--l 

~f :r: 1 lttttt+H-~-H~:-tf: ! : : : i ; I : : : : _; • ! ! : r I I . : I : · l 
I ' j 

I . ? I 

. I I · i·. !<- · • 

! 

.. , 

"'· 1-C: 

! "1 •· I 
I ·1 I ; i I 
~- ...... ~!..J! IJr<et& 

. . ·J t i J 

., 

-1'- -~. ,. 

·I lit 1 !•1 Iii J 1 .. :.;J LI\ ;,...... r;;· ~t-1,.-;V- ~- ~r--.-

:I L 1·. -i '" ! ! i 
' , · -I ! i j. ·I 'I ·: ·. H-t+.+-t-t-t-t-t--H-+-H-_rH1 -t-+-t 1 -+-Hr++-t-++-t-++-H-+-H:-+-+-,f-+

1 
+-H+.+ !. +-H-+-H.:.+-+-1r-++1-++l-++H++--l--+--1--'i~ 

I 
I 

! 
I I 

i .; ! .T ,.i I ! ''! • 
1 I I I 
I ·1· I·! 

I i I I 
J. i l 

I I I 
! 
I 

·-·:·i 

... ~:'_'. :_. -~·. 

I.I .i t. i ·' :-:.- H:++:-H::-... r_ +,"'·:1:.::,rl-~ :++r_-;, ..... ~t-J. -t,7"-.. ,H ,, -+++'-'!--t++-f-+++'-"H-t--+-H-+-t-+-l-+-+-+-'-H-t-+-H-+-l--J-Jl-+++-1--1-++-b-t-++~-+4-.:-W-l-'\ 
!- I:. ' I i. 

HH-t++++-1 H:!-.++-+-rH-o-. __ -t'.--+-HHH--+-+++++-HHH--t-+-+:++-+:c-.+-Hl-HH-+-l-++++-+-+'c;'·.J:--Jl-l..:.J.-!-++-1-+-+-Hl-l..:.J.-!--l-++-t."''.".· 

I 
I .:j 

·. ·-..:,· 

t-HH-+-+-+-+-+-t-HH-+-t--+--+--t-+-t-HH--t-t--t--+-+-+-t-l-HH-+-+-++-+-+--t-f-"-l-H-+--l---l--+--l--l-+--J--+--"l--lW--l---1---1---l--l-'-J--1-l--lW-+-:+-+--I ···. :;: 

I I • I 
\ I : I I 

i i I I ! I , I I 
! i : ! j ! I i I t I 

I i ! I ; i I • I 
i ! i i II , • I I 1 
I ! ' • I ; I i , i 
! I ! 1 ! ! , I I I i " 1 I I I l ! I I I 
I I 1 • ! Ii I ! ! l I I I l I I 

r I ! 1 , ! i . i i i i ! ·r ' ' . ; , 1 , 1 : · r 

- I I I l ' I ' 1 I l , I · !I I i I l I I ! i I i i I i I , I i I 

·'t· 
l i 

, I l 
I. i I 
I. 1 ·1 
! ' I I 
I I I 

I ' I 
l I 

I i 
I I 
I I ·.:··'·'~ '-'·!./:.•·0 : 

., . ~:;/"!: _ _.c,:• 



•• ~·. ···!,. :.,.;:· ... , .... : -·· "·=-'~ . . , .. _:.!:(.>;··· ~_:.:~;~.:.~_;:/' . .... -. ·'.:"<; .··. ·.>· ... \ ~·- . 

. ~, '\~~ifJi~~.,~~···X• · ·· .... 
-· ..... 

/::::·: ··>:·:, 

... ~·· ~ _. 

.. \ 

..l 

.~f 
.. f ·; . 

. ·i. 

·• ·'-·. ,, 
" 
.•·: .... 

<;°A/I S//Ofa3 

. ·I 4 ~ ::r IZ''f-- ') .:. r-c ~ ~k~~ j~.J- /!~Q'~ ./'< : 7:i ~ c j/ / v~ ~c.i ~ d I~'"" c. ,,..~ 
/.~4l.:t'v,£7s . -~ ;/1.~-;;.~- -· Y.-.~ . ~/.A""~~~ ~3 ~ ··· ·· . :. · "' 

Jo : .. ~~~ /-jjp. · t<:;o,;/ (;:v_ ~ ~'N ir o.<1_z -;~- c'B ·t;:..:;; ~-hl 
:1·~~-·j 

... 
-·:.;.< . .. , 

15 _. ,W)c:"A~ .5 

. • • ~ ~p ;:;1).~-5 . 

... ~~2£ A~~ 

::;::~ .l> J. ;.~.._:.~ .C:D ·~~ i:,' • j~ · . .;_,/Ly·~£;~p -·~ · .. 

• · A~. v. ~ ·/.)., ~ :r~) ~ l ilu.C. ,L. r · · ~ I'. _p;,t:L ., ~;l; 1 i..c t-:k.· . .it : .s<111 . ·. · 

~ ::~IA~ 1tt1 • ' ·"' -· ~ . ,,.,, ,/ · ~61£ n '}t ~~"' / .· .. ' ~ . 
:~ . <~·-t'j -·~i,.C <b e_~.;.o!J•; £'-71":.?~·_(') 8!~ µ&~-' oq~:;~.t: --~~~ · -~ 4 ':·_.-D 

'.:··:· ::·~~~i:i~~ .. (;;P~ -JF>i.~F:i s -~-p;~~:.~:r,-.~<S"'·h·. t · · .,.: -~- . ·-

20 - ;17,~~~~Li· 

25 

30 

.· 

,. 

, .... ·. ·., .'.{ . . ·, : ·:-

v ·/ . 

·'..:-:: 

. L. V ·1 l I I I 
· .. , lj ··yr ·ii j· _,!, I - I 

I I l I- ! 

. .. ' 

, I. : 
1 ~ri 1 : 1 I 1 1 1 n i t-'--:-l--+-+--1--1-'-l~--J.--l-----l--l -~-l!~llr I ----;-,I,>-, -;,I-+. -i-----t---+--~I --H·-'-+--'---l--!-+--!---'---t--t--t----t----J 

35 j' ,· • I I I . i I I ! 1. . I . I ·.1 l ! I j; 
l--+-+-+----+-:--+---+--1--J-~1!--r-t---r'--t--- i · r l .j ' : --+-----'. -~:i __:_· _ _.__ ,_.i,.._,___~~--,-~~----i 
rsa_,,~_Nr_m..1.c_e,_No .... ·E..,..RY_~_,_,R :o,.;_o_~ ..... "-ON....Ji_c_H..:.1.IC_A_Go..L' _·6000..:..J..

1
.s_,..;:MAl-D-E-'IN..;_U_SA_:.!_..J.! ..:..· .......i.i __:-.._I _.Li __ ;____.....! _j____L_J. .· Work continued . to P~ge 

~AJURE ~4<f:: 
DISClOSED TO AND ~000 BY ! WITNESS 

I f OAJE 
DATE 



·:--. 

. • 

I 

' -t ' 
·. ,.~ ...... 

I 
. I 

I 

··:-.; 

.·.:;."· .. 

.1· ! ;,_.' -t 1· !1- ;-,~ -r.,, '---! .1 1 :T_i- r- . ·-'. 
,.. , r:; ,. ..1 1 • .11 7 "'.1 :. ,,1. ·j. ... 1..1 1 .L t.·.· .:1-:.t.· 1 +, ·, 1. -. ! ''"' .... · .::r·_,_, ,"·: .. 

·i . ! ····:;..•:.! . I· ·! .... . ,. I I· .. , · .. -.,1.< ··l·I 'vu , .. i 1'"1L'-' I ...... 1·:'·:;,_ 

'··-.· . ; . I I - "·'-·: I ..... ·· :.- ! I ! .' I '" i ,. .. , I I ; '-1 I·. i i :•t _, , ...... .. 

,._~ ·· 
1
1 

1 ~,'~-~- 1 : · 't·"·:·- . l : '-
1
i· ... !;· : ••·• ~-2r. --.'v:r.. ; k! ~ ~ ~ - .':. · !"'-i":~s~,~ 

; . . . ·,,~:i-bt•; I :r1,:·.:·1 ,·j ~-·.· .. i..c\...to-++;,;; _,. .. :'\,:::< 
.I I -j-;. 1 · .·; . I· .... , .... I. I !· .... , -..!-- ;.-·., ., . I .;... - -

i. . i .J· ': I . I 1· i I ; I.: 1-.i _.., ".! ' I ! ! •Lt ·" .... -) - :::.. 
1.i .. ·~ii;. -:.c-. .. •·. r ., I .·._,. · ···i "··H ·1'\< •. ~ u• .. 1;.. ·• 11:. .. ,.· "'':'io.-... ~ ;-· L 1.1.' ~ •. 1 -. '• ~-. ::-. .. : 

I I i I •'-- •. I I ...... ! "T· ,. ·t· • I ; i. ''.k :: ___ :1.;:.· 
: I i ., I 1: , ··: 

. ,. .. 1 1 1 1 • . 1 ' 1 · 1 1 r- · l..: ! .. · . ., ._, .. ,, .1 ·; -.1 · ~:--. · ··'" 

/"· ·. :1 

! j' ~-· ! ! ~ f I J· ~ ! i ·ti L.:. . .!-tl-+--1-++-+-HH --· -i'r,r.. 

H-111+-'H-++·;tJ'Ha.ffil -++-'.11''1:"1-fi"EJ--"H-++-t-t'-'tt Ii '-ttr..'111"1:11--·-tl-!--t!-.• +-l ll!-1-" --:'>-+ 1·--i.-1·--j-··i --i'-T-P-i ll "; : ... -~ - i .! . • I ; I I I I '{! I . 
,__,_,ll'+-+--+-+-l-i-+--+-+---ti-+'-+--+-+-1--t-+-.<--1-+-·l l_!• .. ! '-i; ! 1-;l....LLJ I 1 ,· ;·1'··1·11.:.._4.i:·, ..... ,, ... .,, .,r::.- :.- -_,,·.-

:t.,~- l; :. 1-: If! ?-i I -i. '! l·i·~_ l.L_~.:..:! i 
1-1-itot--+-+--t-t--'1-.t~.i-!--tl-c .. t-;~-t--'1"* nr::t---t--t-t--ct-t,,--,;'1 . ..,_ ,r:,'ht--,~--t--1 !·-:--'--!. -r,c-+-, j:-i-t ,-'-:t- I ! I .• I I . I ! ! M I ' ' ~ +-1-f-++-+--<!--t 

· ' " 1 - .. : l " 1 1 ' l 1 1 ~ 1 I ; r • , - ' 1 . i 1 tl:=J-'·(t~:LJ_L i ,. 
;- .• " !1 I.. . ... I ! ; l I I ' 1 i i ! : ' .. : -11 i I 1. i ~,-+-_....., lo---t-+-t 

_," - ,..__ I · i1~.- -! ! ! 1 ·1 I I ! l I I I i . · ·I • i ,: I ·: I 
1-1>-H-+-++++--t--1-+-~,H-;·-+++-1,-+-+-+~.,,'-+, , , 1 1 ; . 1 ; ,_ rr ; , ! , ; , • , i 

I - I., l i1111l"l I i I I ·j I I I I" ' I :i I j· j. 
I •• 1~ ·-t. I . • i I I I ! I ! .I I ! I i I .! 
i l. • . ! i I i I I ·1 I. ' I ii I I.• .I I ! . 
I . l'I~ -! :·'fU.iFIU I ! I i ! I I I I i - ! i I 

I . ' I-' . l i I I i I · .1 i · 1 i i I · !· ' I · f-41-+-+-l-+-+--11-+-++-+--1. 
: ~ - I -CI I · I -~~ Z · I ! 1 I t , • I I I I I 

Hi.lfl---t-H-t-i!'>!-~-++-;H~'~;-.'hH-t++ l .. :j 1J::rJ i , I I i I l I I • ! . I , 
.1 I ' ! i i -.c.1 -I i. I I i i · i I I ' i ·! I · I 

"i 

:,. .. 

·' 



. . '·. ~-- . ~-·-
·.:._.: 

~~{~/:\TtTlE''N~k{' ·~~·. ··· · . .. J'i~~~t}.};t'~ii'~~; 
./. BOOKNO. /363 

. ::·:· 

l <.LJJ.l S //// c?J2,. r 

; Work continued from Page .Art"'~~ ~1~ • .) ;;' ) 714 .S-j 4- ~t 1>- l 
lj I'~- 'U- A'.

0

;_r '~- . ' - ~ /iP'l ~~ ~':':.: .I rLbGi ~><s 2.~5 ! . I 
I 

I 

I t'?A.tl· G1..-L 
1
r,/ r~1 ~o--~ ~: ........ ,~ c' ·Q~.tJ4:\ i . / . . . . ·. I.· . 

I <: ;. Lo l1r:-s. • ;;.; .r 1?J sh'A ;(f.,., · G: S&.i '~~ /(: · 
. . . • . I I. ! . . i 5 f<f:Sl'iWr.a. t ':l~\tiir©Li-;: o~ I .e ·,~ ..... 

57~~ 7 .~,:,::_a··.~ .;. .. e < ;. ..;;.... i'c~; .r-· · , 

....:11.c4: ;,v f"'.· ·.· . --~~ ·~ ~J-V/-1; ~ 4' - )'.5 

.. ~~~.r~· .... _. £ d~ ~) .·. v.q. ~-• .).7 .p a 
'. 

· . .' .. , 
·:::;:. 

. . . . · .. 

. . i •. ~:;i/ 

I : 

25 

. I 

. i.--"" . v 

• .. ,·· 

· V· I ·1 

i 
I . I .. 

!"· . 
. I . 

. ... {. ~~-. j I. 

3or--r---+--+-l-'-+--'-+-----'-'f'-'--+--+---1~+--+---1-~·'4V:.__. -4-v~·-i. C-'c-+--=~- I · 1 . ! . I· i ----,1-_-.-+_ 1'·-"-'-+-1i -. -+-,..,.;-__ .,,..: ___ .+-~ -,--r----r--; 
I 1/! I • I·! I ·1 1 ·' 1 t--~-+---1-----1-..c_.+----1----1-----l__J+--1--..,-.i._~/::..._i._.j_., -!~-l--1 __Jl.'---'-l; -!.-: ---\-.! ~L-~L~L.,___i --+-t----+1-c---ir---r--4 

35 

i I / ! i I!! ii \Ii I ' 
I. ./ - l I : 1' I I ! t I l 

, 1 l I l ) I ' ! ! . i I ,. I I 
,,,.....;--~-·t--,1 ---lf--'-,-+--+-+.-o--+--'-/-i-/---1e--:.-· -41_· --J.-+, --+·1. _ _]._! -+-1 --+--W--~ . . : . I- ! . i ! -'--i-- . · .. · .)/, .. ·. l .1 I I I \ ·1 i I.,. !'" : 1' 1' . 

/_ ! : I _L_ ! i 1. 1· i ! i . i. 
I I /. - 1'· . I i -+-+- I -!---+---+--~-~:--+- ; I ' 

I I I v · . . · . . . .· j · i I ' 1 L_i__J___j__L ! 1 . 1 i 
I . I .. , , . . • I ! i I l 1' . ' . ' . ' .. I . . . 

SCIENTIFIC BINDERY PRODUCTIONS CHICAGO . 60605 MADE IN USA I . l · ·1 1' ! l, ; 1, i,· l. Work_ continued . to Page . 1 
I I .r f ! · ~_._._-'-~.~-~-------~-__.__-._--,~....._.~--~--' 

SlGNAruRE DATE 
-5) ~/. O.J..-

oAT£' 



i. 
. i. 

! 
1· 

.... 

!I-

i 
-1.1 
I 
! 

.,,.\. ... ,~ i 
I! 

< •. i 

·.r.-." 

·I 

·I I 

·.-le ! . 
• !.· 

· .. ·.·"> jf. LU 

I r 1 ~ 
I 

·j 
i< 

J: .-_. 
·::. 

I/ 

1-~, 

l. 

I .i .:-r I·- ·. r · :. ·1 
.I ! 71- - f! ( .... . 

fl I I 

fr"'·.,,) .I , '\: -
.I 

--~ ! 
lll' 1.Jl.-t 

I 

. . · 

I 
I 
f· 

-~ 

.. !. I 
. -~-1-: -·! 

.:I I 

' 1 ·· .... 

. 

I 
I 

! 
l' 
I I 
I 

: l 
I 
I 
I 

1-i 

i-t-:--r:t-1:t-T-:t-t-r-r-Jrr-t-r-t-rr-t-r-r-Jrr-t-r-t-r-r-i---r-t--r-t-r-T-:1r-t---J-rt--t-;-r-r-rt-1-ct:--t-t-t-+--t-r+-+--H1-+-+--+-l-t-+-h'1--+-+-1'-+~·· 

1·.:·: 

. ' ~ - . 

. .. ·i .. , 

.. ~ ·~-: 

. -~- .·.:,. 

H--t--:HrrrJ-t--t-1<:-IH-"Fr.-t"t.-t-tf-Hrt~H-+-T-:1-t--t-Hf-Hl-++-t-t++-H'"'b+rli::+.+-H-+.+-1":++-Hl-++--Hl-+-l--l--4-+-+-ll-l-~ ._, ,. 

·' :._ 

j I 
I ! I I I 1 i 

I I I I , I i I I 
.· I I .I ! I l I I I I ! 

I ! I I , I ! ! ! j 
. : 

·Ii 
I I i I : ' I ' I I . ' 

' ! i ; I i : I j """tjTt-, -t-+--+--t1-t-t-+++-+-t-t-HH-+-l--++++-+-c+--t-HH-l-+++-1 
I ! 

! . i ! ! I I : i i : i I i 
! i ! I ' I I I ! I ; I i .I i ! I ! 
I I I I i i I I i I i I i 1 I I I! I 

I I I I I I I I ! II I ; i I I i I i II 
I i I ! ; 'I i ! ! i ! i ! I I I i' 
I I ! 1 ! ! ! I I i i i I I I , I i 
I I :: LL.Li..·.:·,.·

1 
! 1

1
1 Iii 11 I t-t-1-t-+-+-+-~,-+-+-+~,l-i--+-+1-1t-1;-!-!-+1~:f-l---+;--+:-+-!-i--;-1·1-t-t-f--l-t-t-+-1~11--t,--+,-+-+-t-~!1--t,-+-+1'-H1 H1-+-+-++-!-+-+.+---i-1 He-.J~-+-l--+--!-+--!--l--'f--I 

.c:· ,, · r···,_ ;.,::,f::L· ·:.r-·.t·.f .I .i ! ! It .l·I I I. -1.. ! .. l,_.L.: '-I i. ·•.,_-I ·-l .. :1 .. -·.t:: ... ·:··t 

: .. ·-: 

.. ·. 

·.. ·: 



:'.~1~y-';.111;w ;~Q! ~~~Jc(~ ~~? . 

,Mod S~L/ o5 

.5 

JO.··. 

·"· .- . 

· ·>:,;~~.t<>j~~~~~\,"}~w~,;d~d··· 
afial<N6. J3~:$ 

!' 

. ·._.·:-

.J 

...... 

· ... 

::r ·.2s · .. ; 
·~; ' t-""':1-~t---+--,.-'. f-',--.-f-"'--l-'---i.''-'-f-'--'+'-.---l--;--+--l--+-'-+---l-'----f-,,.~ic=;i<~~+:.-:::.+_:._..,~--1_;_,+...--1~;-4-~i-'----l--'--l--+--+---I 

• ·;< -. 
~· l 

·.: 

I WllNESS 

I 



.;.· 

~~ r-irr.,.-.-r1 _-r.--i-r-r.-,r-r;-.-1 •.-T,,,.,-i-1 11-:·-1rr-r.--'1rr--r---r..-11-i.-T-11-:.-.-T,,1rr1 -r.-r;rr-ro-;-ro-r-r.-.-r'"T-,r-.-ir-il--r-.-..--~~ 
1· 1 '·I ;·1.;··• ·I I i 
I i ! . I·!· ! ~ I 

; I l ' 
I i .. I !.I ·.·'.: 

•'I I I! 
i I I I 
: I ; I I ! 

~f-t-++-t-1-+-t-t-t-t-r-t-t1 -11-+-::1rr-+-t-+1·-t-+-H:-t-++-t-!1-t-+-t-+-1-t-+-t-t-t-!:-t-+-t-b:i-+1 ~
111-t'-++~1'+1 -t--Hl--+-++-+·~•1·i~·+-i-'-l-l--4-4-l--i-l1 I: i I I I 

I i • ' i ·.- . I l I 
I ~ ; i I · I l . i 
; ! I ! "f.. • i ·:I· 
Ii' i .J 

l I [/ 
I ! 
! 

) 
.:,. 

l 

! 

IF 

-;;· 

·' I.I' \. 

·~, ... · l' ;,_ ·;. -~. •::, 

· .. •:" HI-. t . . :;:i,,rt+rH-++nrt+rH-+++'_t.,,-1_1-__ t-F":.t.11-'+-r.,,, __ ,H-t++-Hr-+++-H1-t-++-HH++~Hl4++-H-l-++·::.:··10-· ++-"i::···:+· +..:i· :.;;'•+·r:+-· +-t 

,.1. 

! I I 

I I 

i 
·I I 

! I 

I I I ! 
I I 'ii '' 
i -' I i l 
•. ! ! 1 .... 

! ! I , I .V-1 
I ' I I ' " I ! 

i ! j I 

I I . I 

... i I I 
I . I ! ! I 

: ! ! f 
i.i 

.·. _,, '·' ·:·.;- .J.:C:f;;I 

.1 .. 

_, 

I.I' 

v , 
IJ 

II 

'/ 

·, 
:1 I I 

I I 
I I 

. I 
! 

1 I i I 
l ! I , I! I 

! l I ii i i I 

i ·I! I , I 
I I ! 1 I 

i I I I 
I I i I i 
, i I I 
I• • i 
ii l ! 
. ', I i 

· i.1 ! I I , 
I I· l. l.·F·1 ... 1"'' 

... H"" ., 
.• 

'"· ·,_'- ·-:._. 

.,. .\ 

' \' 

··.:.\ 

-·~'. :,,. .. --

I- '· :.• 

. 

·. 

I 

•I 
! 

. l I 
:. •':!·;-(' 1-: ··.~':: : .· 

·.,.:_::·: 

. .. 
~ 



~· ~·. '· .. -"' .:··< -.. '··:.:- '<- :(~:::· ' - ._. ..,:~. - :": - :·-.. :_ . - ... ·; ·:· .... 

---- '.::_!}:;~t,:~~i:~;~j~iti~~~-~~}>i -~J~?<:<<: ' 
BOOK NO. / 36 .3 

::~:::{: 't-~''.f,f;llii:~\•_ ·f¢Y.tt(!':.:'-Ji~~---·-· ··- . . ·~~: ., 
.- ·.... ~-

-T1.1E s 5 /3/o~ 
• 7 

I I ! Work continued -from page I I l I 
I 

i I 

! I I ! I ! I .I I i 
., 

1 • 
. L _- I 

If O/' /._ \ I i ..... ,/ I I "' 1~: 

/. 

I. I l 
j_ 

I . v 
7 I- I I 
I 

- - ' ' - -I-'\ 
-1\. 

\ 
'':,- __ -.I\ ' 

'- ·-· - -

-- -

--
- -20 ' ' 

25 

----
--. ' 

-/ 

------ , __ --- .. :._ ._ .. · 
-j - . - -

-.~;_ /-: 

: -. 

/: _I 
.; ·-~::·_ . ·-:,, 

------

-__ 

r-'t--t--t--4---t---,--+--t--l----t----J~+--+-+---+---li----+---+-'-+--+-+--+-___;f---l----l--l----+..........:-~-l-__!f---\---'11. 
~· -

I I 
I - I 

-I --1 
J L I ·1 i I I 1 
I I I ! I 

-ml,!- I 

t--'*'--f----!----~'---l----l-l-'-~;!_l-----:'-i------l-4-'--' ~1---r---1-~,----1-~-+--+-~-i-------+------ii---l---l-____:_,+--+-+----!~---I 
-I . -- I . i' I l I ! l 

-,. l l II_-, 1 ",,,.,. i '-t, I I '1 

J -----,------" -

i I f 
I 

I ,·- I •j - L l ! i - i' · t--:+--+--'-'---!--:---il __ .)__-L-~-_!____]. lL__L.:-_._-_JlyiJ_.j___,~. -~--+: -+---+----<~-+------l---- +--->--

7 35 I I l l l ! I ! i I T, I ii
1 
I ! 

r--r--+,-f----+--+!-+1--l----.ii-------J--:.-+'-+·'--'r---i·-~·---+'--1----t--l----!---l-~-+---l---'---'----'----'----'--'------'--___j_--j -
I I I ! T l I I I ! - I - SCIENnAc BINDERY PROOUCllONS CHICAGO- -606QS MADE IN USA ( I Work con_tinued to Page I 

t-:-,.._-..i...'~L' ~-~·~~-~~'~L''~'"--J'~-.....J.•~----~·~-..-L. • ..l,...~~--'----l-'--L---'-~-'--'--~"'--...J-~--~~~-..-'--"-~--.-~~~~-

SlGtwuRE ~ ~, 
I WITNESS 

I B 100P© 



; ·!~··.,_ . .:.:~·\ 

~~~:~·:t!:· ~ 

··-..:: 

.: I I. I! I I I' I J; I 
1 

i 
1 

! ! ._.! :. ! 1 : [-~. !. ·j i I. I, i ! Vi 
! ! i i ! ! ; ! I l l ! ! ! ' ! I • • . ! • ' i i • I I ; )! i 
f I 1 I i i ! I ' ! ! I . !· ! ! . , ~ ; : : I +-+ ! I I I 1 : ! i I i ! ·I /. l : ! 
I i ! I'; I! I ·i '·I i; I I j ., I I I' I! I .... , I •. l ! I ! y; i II. 

J i I : : I ! l ; ; : ~ l : : . : : ·1 I I : ; : ' i i ~~ : ' t ! J j ' ; : l : l : j,V; ! l : : I I 

! ! ' i ! ! l ' . I ·I· . ' ! i I i ! ' ' I ' il t i 1 i . i ' I ! i /, I . ' j ! 
I I I I I • I I I t ' ! . , , I , '-_;_+-1--l--1+·1 -'Hi-~ i __ IH-+I _!f-. +t-t-H--t-T-itli • ! 1 

i I I ! I I ! ! i i . I !· • '· ! ' ' W-!-' ~ I ! ; ! ; ! ; i ! i I I I ,_:j--14-!w-'-+-+1...Jlc..-1f·-t-I 
I ·! 1•·1 i!i!i!!l•i~·! •TTT!il!•';t Ii .. i II li'll/il.~·1-1ic.+-i+-HH'-r-l·t-·+; 
.1 . ! I • I i I '. I ·1 .. I .l I . i I . • i . I.' i. ' ' I ! ' i .; I I .: ·: '. I· I • • . ! . l/l . ! ! ! 

1-+l,++-t·'-+';-·j-i:-;f-l--f;!---fjj-t-\l l ; i ! ! ! ~+l-i-i i 'r ! : i b±8±i~-~ 1 : : : ; 1 
j : : 1 ;)1, : : I 

! I ; 1. I i i ! ! I i +-j-t--f-t-J i 1 ; ! ! i ! ! i -r--J--. , ' l 1.I j i I i I 
'I i i i I ! ' I i I++' i ! ! i ' /. i i .! I I 

. l 

I , I 
; i ! 

: 
' ' I. I ! I ! _J_j_.j_W ' t ! j • i ! I I .I ! I j ! I t 

I Ii I .I I I ! . i ! ! ! i: 1 I I I .v i. i I ·1 ·ill: 
I i I i ! ! .i I I ! l ++-+-+- J I .I .l ' i i I i 

l : : : : ; : ! . l i H i i ! .~ I : : '·: I I : : ~ 
I I .• I I ' I I I i· i ·' i I I , • ! I 

I 
•I 

·' : t I,. •. !·i i L:.l.-l! I l i I i· ,. I!:. Ii: : ; t:tl=Qr=l::+++-J-Jhl-++i'-++++'"'H-+-+++-H'1H-t. 1·1H· -=±':r1 j'u.j:it 'i1 
:::· 'Cl 1 . J:I · 1 • 1 1 , ! 

,. i ! I I i I I I I ! I I i l I I· 

.... 

I I I ! I .. ! ! ! ' i ! ·j ., I l I 
I I : '. ' I : • I ·.I j l i I 

.1 I ; ; I . : I f I.· I I I ' i 
! ! I ! I I I i 
! ! I I ! I ·I 

! .I I i : 'I I I I J ! I 
I ; 

t 1 I I 1 l. 
. I ,,. 

.I I I 
I ., . i· 1·1 , :/ 

l I I I. 
I I I· 'j I 

., I I 
IJi r I 

fl I ! 
I' , 

•• If 

I J it I ... 
I f , 

,, 
. " ., ,. 

J 

' , 

1· 
J l I 

! . 

I 

·I 

I 

.·1.· 

i 

·! 

r I I i I 

, 

I l 
I I 

' I 
; I 

I I ! 

•I ! I I I I 1 

.. 
I 
I 

I 
I I 

I ! · 11 ! · I I ! .I 

·I I ' i ' ' i : I ' I I I ·I I I 
1 

V I i l ! J : : : , ; : i : 1 i I I I ' I 
J I I I ! i i ' I • ! I I I ! !. I l i l i ! 

·: .':: ,:, ;• :;! 1:1~;:;;~:: : I l II!• 1 ::1·~ Lj__ 
Luu..:.i-1--l.--!-+.-.f-, J*-:H1-+-1+-H,-t-+--t---t-+-i.-t--J:· -.;-. :.-i,-r,-. ~ ! , ~ ! ; ' ! I ' ; .. t. ' : i ; ~ ,: : i 1-r+-t-tt-r- i 

! .! : i. ;· :.~ i..'• _,:~--+--:-'· -!-10

1 ...;......;',,-+ 1
1 -+~·t-1 -11i--i '·-t-1 H·f-+ 1 t-t-t-1H 1iT-1 t' -t'· - 111:-t:--r--r-c- I i.-1--l-.J.__j_ji-J.-+--hfr--"hl--t 

1
·--1'

1
. ·++-HH-+--t-lt-H!--r-:;--:_L_ I ! I I I I I . I I • ! I I I I I· ! . i i ! l I : 

'-l-i--++++-H1r"-t--'.--i'H-t--t--t'-t-'r-t-'t'--r--n' 1 
'.·' 

1
,. ; i,· :+. ',• ,·, ·. i , 1 : 1 , 1 , 1 1 1 1 ·n · 1 

>- I i ; I l . I i . ! i : i ! I I . ! Ii I 
i;;il j+ttR" Jioj• :I jl'it I 

LJLi.-l--l.--1-Wll"+-+-H
1
'-f+++,-H,-t-t---t--t-t-i. H I ! i ! ' ' I ! I . i i I • i ' I. I I • I I l ! • ! ~ • L..LLlU--1--l-JW

1
4+-l'-+++-H++HH--!---t-t-H-r-!t I I . I f I I • I ! I ! I ! ' I . I~ I i l ! I I i ? I • 1 ; : ! j ! i I ! l I I I t l . 

I '1W,;!i_l.-L1iii'•!'! I Ii •Ii Ii!! 'J,1'!, liljl LWW-+-!.4-'++-:+--l-H!H-t-H11H-t. -r--,H,H.- i . i -r-r-r I ~,I . r-r-.. ·. '..·. ;_ ~-· ;!___,i_ .. · : ! i.I I ! ! i ! I J t ! -r-r-- i i . I 
1-~-+l/-vl I I ; I ; -. .--+-+++-iiH.,-t' -+' +++-:it-' -t--r1'--t!~l· .1-J-+-j i ; I i I j I ' I 

· .. ;.·: .. r I :1 ·I 1_. ·!: ·1 I 1. f . t 1· ! i I • I· I ; i I • l I I i .'·I I i .·1 I l t i l '· ·.;, .. j I. ' ' .. :·; ·. 

_,.; 
··'!r. 

...... 

1 
l 

l 



TITLE PROJECT NO. 99 
BOOK NO. 

- E,<t - e1;> L3_0/03 f Work continued from Pag~· 'j-t,._,.-=i-.--.---,--.-..,--,....j -.,-r-.1--r-~I'· -.-.--.--__,...I --.I-....---.-..._...__, 

. .. I I I 
.; i_Li~..e/~ J - x;,c.,;,> T .8~ ..04° ~ ~ :::>~i--~q- /);:- .. [ . / 

l I . I < I {A 1C lL 1-{) tJ / . T M~ ! ' I 
; j 5 .J.c---;.l-f-
. ; I I 

~J I IWES--~~-cil/· 113-- ,3~.co /v/ef-
:l I i£v~'S'-:IL'~f7i..~3 JA.-;-~ f /+s* 

I 
I 

·-
.. J .. i'J 'rf.S - / t- ci) ~ - ~ 3 ' /~ ~ 8 B ' 17. /(. 

, ... H .. · Wi's .1~ - (~ ~-tg 21~zrr / 7 /_~ 

.. 
I 

I 

'I ) 
lj 10 w.ts.-1~ - .~5 - .~~.3 ~ ~ .6 s / 7/JG 
Ji . l--~~=+-"1~~'1---+=-1r-+--P~~F-~-+---l-¥----+-'~-l---+--+----!--,-f----'---+---+--1l-.---.,-+--l---l--.J---I 

:·i a 
:1 ft~£. w 7" 4fJ / · 12? 7~ - '• /h56 

;j -1~ Aitwl~'r17 /L../..:J / .,..o~ 
-:~ ·h~fa wrjt>:c l?)I ·orr /' 7 0. 4 

.. ~ 15 ft./i.w- <!l4. 1 ".:f·/~:1 /6.~s7 
:~ t----:., µ/!..:!:~~.:=.!f-!! ~-~ v.17°-4'~:......-.c;-'+--t--+--+---+'3..;o;o+i.~3.:::P9::-+--11--+--. -f--l.,.-=7+o~. -f.r---+--+--+---t------+~-=--+--11--t---+-.+-..,..:c.i--1 · · .. 

. : .. -~1; A' .kW;c,ei·,;; /<": ;•z M 58 . ~'.· . 

/ 7 >o · ~ ~ , · - h~7'"'.-~ 4 .,,,-G. .;;v~~~ -~:z;:i&- ~- .,~ -S- · f"· -:·20 
,,,,,,... J - ·~1 

·1 

25 

/ 
./ 

··.': 

/ 

30 
•/ 

/ 
I, i ' ' ! IV 

t---+-----i :___,..._H i . , . n 1 I '1 I I I 11 !y, I 1 l I l ill I I 
! j - I f i : ! ! ' I I I I ; i--t-1--<-1 : i I ---r--- I I l btl 1---i-, -+---+,-+-+--l---t---!l-...j!f---.c~l---l-1 -t---t---t---i---i 

. i ; I l ,. I I i i J I I. ! I i J 
I ; f I I I I ! I I l . I .!--! -1--l----t----t---t----1t---t----t 

!; ! i I' I I l ! 'I ! I I I++! . ' l 
1 ' -r--r-~, ! I L--+--J -+--+---1--.---..---t------i-- --+-t-t- I I 

. : 3.S I I • I J ' I !· I I ' ' . ' I I I I ' I I I 
I i i' I : --J--+ ' I I I l . : l I I ! I i I i I 1· 

>---j---j''---'...J.-- . I I • J I 1 I 1 I I l__' --'----'---'--"----'----; 

· sc•~N .. F•~•,ND~R-;;;~~Ns' CH•c~~1 60J,5 M~D~~-;;:r--·-i---r·-r-1--r-rr-r ! Work continued to Page 
r--'---'---l'----L~._.L__..L_ ' ' , _....l.._...l. __ ..J._~I ----~-~-' _, __ L...,....____t __ ..___,1 _____ ..--_____ _ 

SIGNAruRE --------- . DATE . r. , L ' -?:-~ '5/3<y 0 3 
OISa.OSEOTO~~~---fDAiE-" I WITNESS DATE 

1 i I 



'· .. 

· ... APPE'f\JDIX 0~t.2 
· ... ·sWMU 16 
. · .. SITE LOGBOOK 

·. ·... . . . .. 

·.·ROUND2. 

:.1 .. 



l00!-,_.,.~1 ~ .. ~:-r-r--ri-i~i~i~!~,:~:~•'T' "ITirrTTTHl---n-TT!nTTTT!nTTTTln!'TTTTlTTTTlnTrTnh'l 
::. 

I ' I I !"' I f ! : I I i ! .; l ! : • ·t ·! . I· . ! r 
I j i I 

I 

Fiqm:. 

~; 
Cc: 

. Subject: 

! l l i i 1 .. i ! I I ~ i ! ! I ' . I I I ! I I I ! 
l r i I I I l I I 1.1 I I 

I I ! I I I l ' I i ' ! I i 
I I I! I I i ! I I . I I i 
t I r· I ;·I i , 
! . I l I I I I l · I i i 
I ! I I I I I I t I j .j ! f. 
I i I • ! I I I 1-. I I ! I I ! I I ... .. ' I I I I I I . i I ·1. 

Ro~hn; Terry 
)V.:oones'day, October 15, 2003 4:07 PM 
trom·Brerir 
silsi'r\sl<i> Fiaiph - · _ _ , , . , _ . i -

·HE: Bowser Mortier pe..Sonnel Particip<:\til'l9 in Fieldw<)it<Startirjg d~tober 26~ .. ?®9 ~t'.Nswc· crane · · · . · : · · '· · · ' _, __ ,. . j · - · · 

:.·.-·-·· 
.. . . . - . ._:- .. · ,. . - ·'· :. ·'... . . . _·· ·. ::._-~- . ··-·· .. . .·· ,. ; . ·. : . ·•i:-' ::·--~ •. . 

. To~, the following personnel from Bowser Morner need Clearance,. h·owever not all .i)f them wiil oe startirig\v(}tk on · . -~ 

· odober 20, 2003: ·· · · · · · · · · 
1 - .. 
I 
I Tim Boehmer· Dayton, OH 

.Ken Boehmer· · Dayton, OH· . .• .:' ·~ 

John Davis _ O,ayton, OH 
Jon Keifer Dayton; '.PH · 

· Maynard-Laati. Dayton, -OH 
Dennis Sinic · . Di;iyton; OH 
Rooori:TradEii · · .<' .. ', .. •·-· ·oaYfon, OH· 

. TOdd Wollenhavpt' . , · -.· Dayton, Ol-f :. .. · 

. Nick f>os~· .\ · • · . · J . • , •. ,_ --~-----:··.· __ ·
0
oaa·' __ -·ytytoQtl_:_. ·'"':_ .~-·--0o_·:_,HH:-• ·_ .. :· --.-_.·_ _ · ·" \ 

· TonyMaY.,~---·.: · ._ •· 
Jo$hua:.BeC:._tr'";,: "'''"· ·Toledo: OH.: 
James-·Walsh<--·-- ., ,. -- .- ... Toledo~-d~{ ,,.-. · .. : 

'! .·• 

····.:. 
::.· 

.... ;.,·;: ·;. '. 

All'the above. are US citizens. :.• ·• ··· - · >: 

Just a heads up .•. you sholifd.be·receiving a Jot of coolers and equipment ove(the ~~xt.fewdays" 

~inal Mess<ig~ 
From: ~nSkl, Ralph 
~ Wedne;day, ~ 15, 2003 2:34 PM 

~ ~:hli~!iv; Cod1fa~;:MattheW;jWµdi<\vY.dl.;Ffank; ~~; Fred;'.~BiU-(i<it~~·GOlcfinciiY, -~.~ 
subject: .TINUS Perscxmef Partk:ipatin9 in Ficldwork Starting October 30, 2003 atN_Swcer,alle ·. •· · · · 

The_ following T efr~T ech NUS, Inc. personnel will be participating in fieldwork at NSWC Gran~ SWMUs _1, 13, '.arid· 1$;, . 
starting October 20, 2003 . · · -.. · · · ' · 

. Terry Rojahn _, 
Matt Cochran 
Frank Wudf<WYch 
Fred Ramser · 
Rober:t l3a1kovec 

... ~'. {£. ' .• • : 

.. '-:::,.,.· 

All of these staff are located at Pittsburgh; Pennsylvania office of Tetra Tech NUS: . 

The award for the ~r~ll~rs has, been made to BOw~er'.'Momer. Terry Rojahn is in contact with the driller and will send .. 
an e-mail tO yott withihe ~fof dtille(s and their home office locations; - : , · · · · · - · . · .. '. 
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:·. \ . ·····~ · ... :. ;. ~ , . 

From: ., . .,_., ;k,· ·~~t? 8asinski, Halph · . . . . . 
"'£: 'f0est:Jily-;.od'86eF01,. 20<xf'2~3of2•ri.f · .·. ··· · · · · ·· .. ···.,. 

Cochran; Matthew; Hojahn,TenY; SChubert, Jeff . 
'Bill Gates'; 'T<>m Brent'; ·Johriston, Tom; Goldman, Mary Lou 

To: 
'Cc: 

:,-;*~~~~~~;,, .~f~~~-_f(),rF,!etq....,orl< cit_.?WM;Us 1_~ ~.J 6, .- _ .·· _, :.,, · 
terry~ Jeff~ and Matt 

·-Tom and_ Bill informed.me of the f'!ilowing .. 

SWMU ~'3 ~No operations will.be occurring that wilf limlt'~~c~~;:iollbw the p~bcedutes: . 
developed last time in regards to access. ._ · · . . - . . .· . : ... 

..-_.·_.;,-,· 

'·, sw:Mu 16- Operations Witt be oceurring. The Army h?sagre~tQ limit operatiOfi$ _to M~aj~Y-

.101 

J . . 

:: .. :··'· 

t---+---'-11 through Thul_'Sday on alternate weeks. SWMU 16 cannot-be acp~$~~ during thaNlm~~"~°-'',;~.: _ : . 15 
-operations ~ift QCCur on Friday. Saturday, arid Sunday~ · SWMU;.'f ij,'iS fully accessible. duiing ihat::;f v:.._.....__,__,,_~ 

·. 1-·· time •. : Please nc~le tha~ the Army is working the 4-' 1 Os Jn ort:fer:'t<i:~{jeomrriooate o.ur _fieldw,ofl(._at\;.0~T- . . . 
1---+---t!, - SWMU-16. Th~refore, we need-to make sure.that a:nyscfl:Mule:'thanges are comriluoiqate<J:to(::/;'i·-j_ ~-t--.-1_._r--:..""' .. -. 

th~ Toni and the Army as soon as known •. Also, we ·shotild. infooo~Tom as soon' as·oorcw0fk,:~t):~.:. 
: SWMU 16. is "complete so that the Army can revert to their normal -schedule~ '.~:::,t~d}~~:: ~;~~}~;-)\~. ,· ,_, '. ' 
Ralph. 

. ---OriginalMessage:.-· 
F.Vm: Basinski, Ralph. 
Sent; Tuesday, October 07, 2003 1:.57 PM 

···' .. 

. :.:?.·;:·~ :;~iq~;.z~: ~i;;:·~@~~: ,~~:r~~~[~1:~~i;~{~~i;:~t~i:.~ 
.".:. .: .. :::~--·,:· ··.:<··.;-,'.·i·•-\:·> ·.:.~-· 

To: 'T0m Brenr · · 
ce: 'Biil Gcites~;Johnstqn;-Tomj._Cochrao; Maithew;·Rojahni-Teoy. · 
Subject: FieldWorlU)fSWMU5'13 &: 16 : . ,[ "··" , :,>' ·.·•'j ,, '/, ;Ji 

·~:·· : . ,·_:. :-·.~~·-' ·. 
' . ;;;t---+--t 

30 

1 

t •, 
I 
I 

r 
t----t-"'-.+;r 

! . i 

. SiGNAJURE . 

As·ydu are aware we· are sCheduled to be iii the tield starting Odciber 20; 2Qo3_at 
SWMUs 13-·af'.K.f.16. Currentlywe·are in the office ~obilization and planning phase.~.' 

: •, 

During the lastfield event we ran.into aq;ess issues at SWMUs 13 and 16 due to·· ·.:. , ,·.· . ~-1---T-T---i 
operations occurring_ at these fadlities. Can you find outanythingaboutthe·op~ra~p~,:- ·• ... ·.····. · 
schedules from October 2o through mid-December. .This information would be useful for 
planning purpos~s~ : . . . -, - . -. . .· . 

· '.'Also. during ttte last field . .event;; security /access procedures were estaQlisfred for Tt_NUS ... 
and sobc~ntractor _staff. Was,anything.wntten regarding tf)esepr.oceduresl/,>ff,:$omething· 
written is available, please provide a copy or call me to discuss. 

Ralph 

DISClOSEo TO AND UN~ERSTOOD BY DATE WITNESS DATE 
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4 
[Bt~Tit-Thomas::J:-CNIN . . . . .. . . . . . 
'F.io"m: .. JO'h~son~ 'Douglas G (PKI} [DQUG.JOHNSON1@US.ARMYJ\i11L). 
-~ent: TU(;!sd~y. OctOber07,2003. 3:56.PM . _ .. . -
To: Clfntoh, Leah l((PKi)~ Voorhies, Jotino (Pkt); Roach, Michael D (PKI) 
C~: . Brent_Thomas J CNIN · · · · 
Subject: FW: TtNUS Partieipant:dn Fieldwork at SWMUs 1,- 13 & 16 

. Partial list of r etra Tech employees- that will be ~pn~ucting fi¢1dwor~ @ MFl3 and 146, Wifl 

_ -'~; : · prZJn_~i;;!t~~-:e'.drimrig c(ew a~'%ooh·a::_~oth ~~nwafds. · _ ·__ <: · _-.. . . . -
,__ ...!..> ; __ _ 

-~=. ·._.··1~~: 
;:;:-. . TO:_. . 
~ ,_ - _ · Subjett · 
t-t-

t-t-

Brent Thomas j GNIN (mailto:brent. t@crane~n-.vy.milJ 
Tuesday, October 97. 2003 2:27 PM · 
Johnson, Douglas G. (PKI) 
-FW: TtNlJS Participants in Fieldwork at SWMUs 1, 13 & 16 

··.: ... · ... · 

:· .. ·· 
. .. ;-r-+-t-r-1 

·:,: ... -

-- ·.Doug, ._;- ·._.._·,.;'. 

·)._ • ';'" ...... · . ·.-. i '··:;; . 

Here's the partial particulara. Current plan is to begin wbrk ats146 -~n FrldaY;·October 24; 2003~ rt"',""'·· ·n-·,: ·-t-14 

·l'li pass-along the names ofthe drillers on~I get them. Note.that ~WMUs 1, 13, &.1~:)'.iare. , ,, -.. -·_; ........ - .,,,._-r-i 

:.; ... , >:¥.~m~rq: .. 9~s,~~n~.t~r?~~~~;J'~~~?e.F-n!.~~~~r~:-:f31~t3• r~~~ctivety.,> ... 01 .., •. __ .·. - . . . : : : • . ._ ,!+. --+. ·.,_-, -+'-1---t 

Thanks~ , 
·Toni . ~-

·1--- -

-
--· 

··-r--

·j.-..:~;; .. ~r;~7;.--:· ::. __ !(15< _._ >;· :: -· ·· :.-· .. =-....:--·::,_\·· ~-: _.: . :. 
-Original Messag~ · 

. -·· :· .. -~ .. 

from: 
sent: 
To:.· 
Cc: 

Subjett 

. . . 

. B~sinskl, Ralph_.[mailto:BasJnskJR@ttnus.com) . 
.·.Tuesday, October 07, 2003_2:13 PM. · · · 

Brent Thomas J CNIN · ·.-, . · · · · · · · · 
'BiJIGates'; Roj~hn, Teiry; Cochran, Matthew;JohnstOFi, Tom; Goldman;· - · 
Mary Lou. · . · · _ . · 

TtNus-Participants in Fieldwork at SWMUs 1, 13,,~ 16,, ~ ·• , -. 

. . :~· l--+-+.-1"-t 

. . .-i; 1-+-+-t--t-t 

. :-::,: :_:,· 
!. 

.. _ ......... ,, 

. ' . . . ',....,•. r-i-..-,....-r-1 

.t-t- . -~;l:f't-+-t4:4 

.The following Tetra Tech NUS, Inc. personnel will be partidpaurig' iii fieldw~rk at'NSWC ¢.~rie. · ~ ...... ; 1-··"-+-+-t--t--:-1 
. SWMUs 1; 13, and 16. . . . ·- . . .. ·. . . .. '>· :-t: -+-l-t-14 

TenyRojahn 
Matt Cochran_ 

·Frank WudkvJych 

.. ,_,., . -"·~.:~C.<··· ,_,_ ......... .........,....., ·,. 

·-!"""". ._,: ... 

Fred Ramser 
Robert Balkovec ., -. · 

·. ;-......: · All .of these staff are located at Pittsburgh, Pennsylvania bmce. of Tetra Tech NUS_ 
.·f-:"-

• The award for the drillers will be made shortly, Once the award. is made the driller will be 

. 
~-:--- ___ requested to provide a listof staff and their office locations. 

tt, The fieldWork i,s scheduled to start on Monday, October 20, 2003. 
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· RH: Bowser Momet personnel Participating in Field~ork Starting October 20, 2003 at N ... Page 1 of2. . ·, -

... 

Brent Thomas J CNIN 

. From: Brent Thomas J CNIN 

-Sent: 

·To: 

Thursday, October16, 20031:41 PM 

Johnson Douglas G -CNIN . 

.... 
. -- . ._:,.,-· 

Subject: FW: Bowser Momer personnel Partidp~ting in Fieldwork stalii6:9 cf~t<:>b~r,20~ 2003 at."Nswc .. 
Crane ·· · 

• Doug; 
., r: . .. - ;: :: .. ·· _; 

.· - :._ :-: .··. ·: : .... >.·· .- _;_,-_ .. · .... ·.: •,.: . .:-- .... ·-~,:~· -.:.;:.·: -:::~--.: ,. ~- ,, __ ::-:~·:-. ··~'._:·._-.,, .. _::,-;:_:,:\.~t··~---·":.}··?. \': .. ,;._., .. ~-~- \'._.,~-.. ·. ;'· ·. . 

.ffo prOmised,l1ere .is the lisf of'driller{ Wtio Wiii J:>e w9,rlWi9,»'!tti .iM·teti<i1;_1;eq,J9l.~S'P'1stl:i~:.l1J59.?fi'!ij}Q fieldwof:k at 
. 131:46 and MFB. Please distribute to CAAA'SecuntY'.'- AS a .. 'reminder, ttiey will begin mobil.izi_n~there on·Mofiday I • 

. O.Ciot>er20,.2003. The-1stshiftwili end on Wednesday, October29, 2003. Pleas~lefffi{j.f<11ov1:!fyou have~ny 
·• ·;qu¢stions. . . . ·w . · ''• · ·· · · 

.. ·Thanks. 
··tom 

·· .... :_. 

-~·. ~ : . 

. .· ·.• i. X :~. t~fu. the .following· person~el.from B~ser Momer need clearance,· hoV:.ever.'not all· of·the~ wil.1,b.e sfurting:·'w6r' -r+ .. :_J>?-.PCtober20, ·2003: .. : . . . ... . ... . ·:::~9r•~;_'·'i\\~•;.;:1;.'~:.·;·>-. : .... 
~ . '· .. ' · .. ' ·~ .. • .. ..:·: .. -~~·: 

-~' ~- ·~ ... ____ .~· .. , . ·.:,~:; ::(;.:;~· ... ·::-:;:.·.··:_:: .. · ::..· ~--.. ~-~->·.-··: .. :·:~· 

··._,;_:· ... ·· ---~ .)im Boehmer . tr n\ Dayton; OH 
K8n~ BOe_hiner· _:.. _· ippytoµ~j:ol-f.: :'-~ 

-~:. . ·- --4 ~ 

..... · · . · John Davis · Dayton, qH 
. · ·~··· Jon Keifer. (J K) Dayton;.oH• 

- ·.··: ~~ Mayna~ l,.~htiJ"'."L) D~ytp11; Otl. 
' . . . .Deliri·is Siilif{b s-:Y . Dayton, OH . 

: .:·, . . 

RoJ:>ert Trader . · Dayton, OH. . 
· · ··.. .ToddWollenlia14:>t(-rwJ Dayton, OH 
:.:.!. Nic~Post( Nf) Dayton, OH 

., ·. <: 'Tony Mayrer Dayton, OH 
' ·~:_Joshua Dean S t> Toledo, OH 

~ James Walsh. ..l,W. · 
.;·7:, ·•· ..... 

. Toledo;· OH 
. All the above are US citizens. 

: . .. ·,.'·.. ~ 

-~-£ j~ -~~ ·.:< :> ·. ·.·::=--•. ;~ ~~-~:: :>~-.~:;::· ._:.~ ;t~:.::~~=:;~:;f· :.· 
-:~ ._::· .. ~ . 

· __ ; 

-:.' .. ~.~.:~.~-. 
. _:-··:-

: ! ~- :- : ;.·· 
.;_·;:.· 

- .. :· -. - -.. 

. -~. 

· .. :.·::.·-

-.. :.·.i.-.. :·>· 
.;·,.:·_-;. {_.<"' ... '. 

Just a heads up ... you should be receiving a lot pf coolers and equipment over the nexHew days .. 

----Original Message"-- · 

From: Basinski, Ralph 

Sent ·Wednesday, October ts, 2003 2:34 PM 

. To: Jorn Brent' 

Cc: · · RoJahn, Terry; Cochran, Matthew; Wudkwych, Fr.ink; Ramser, Fred; 'BiU Gates'; Goldman, Mary Lou 

10/21/2003 

! . 

·.'··· 

,_ 
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RE: Bowser Mo mer personnel Partfoipating in Fieldwork Starling October 20, 2003 at N~.. P~ge 2 of 2 . 
- . . .\ . . . 

. ··•· · .. · ... •~· -

·1. 

.. ·.·.· ... 

Subject: TINUS Personnel J>articipating in fieldworlc Starting Octqbe.- 20, 2003 at NSWC Crane 

-~ef6110Y(ing'T ~trciT~ch Nlls:. _Inc~. persoriri~t will be participatlhg in fieldwork at NswC crane s\ivMus 1: 
._ 13, cind 16 starting October 2Q;,200~ . . ·- .•. ·. . . .. . ..... 

T~rry ~ojahn . 
· :Matt'·CoChfari"'-'. 
Frank'v\tµd~ch _ 

. ·. . Fred Ramsei<c · 
Rdl>ert 8atkovec · · -

. ·?_ .. 

. · .. ·: '."-~ ~ 

!:·. , -~-~ 

- . : ·. _: ·: . ' . . t, . - ... ·. - ; - ; . 

·,: All-of these staff ar~ lbccited at Pitt~burgh, Penrtsylvania office offf etra Tech: NUS. 
:. . ' .. ... . : . ' . ·, . . . 

Tti~~~~rd t6rthe dr~r~rs has ~~n:rfucte t~ Bt>.1A1ser~Mofuer, !irTy.Rojahn is in contact witttthe:ciri1ier_. 
C!i.'itf wm-~e(ld':qn e.-m~il to yoo)yilh theJf5t ofahllers and their' h~rne c)ffice loc;atioris. . · . . . .·. · ,, . 

. . 't;; . 
·.f. 

·-~ . 
: : . ' . · •. :~1.- . 

;._ - . 
.-- -- .. 

t .. .· 

,i: -~ : ;· 
.·."'.,_· .... ·.··'.Y; . 1:: -·~ .. · 

.-. - ·-:· -~· 

..... -; . ._ . ~ 
. i 

. -~. . . ,. ·. . ',~~ ~ .. 
•• . .J. ' .~ 

... 

... 
····::· :·· 

·.:·'- _: 
·-

"":"•··· 

:.. .·' 

: ... : . ·- .; 

'. <\·'i~:'f,:, .• ;;,~,>:\ ;'.' ~ ;,;:~ : .:~t; 
·..... .. . ~-.. .:-.. . . . >. (\'f(t•:- ·-. . • _., .'f< ~,, ,_,:;·;. ,,_, 

B . Th . J CNIN .· . · .... · -~ . :, : >'-'· : ,;:;,,:::.,~;ii;f: 1:i. ·. ·· • · t , · . . rent· omas ·. : .- .. ·>.·· · · :·. ___ . L ... "''····•· ........ • .. ._ ... ,, .·. ,:, .. -<;":-. .. ....... , .• ,,, .. ;--.:·""'""~· ..•.•. ,,_·-~:·'.'-:· .. ~,.-,';.,._ ,i,_,.,, :'/ 

,•::>F~~: :. ''?·s._ •. · "":f. Jbhn~~t;boJ~la~''g·(~f<l)'[~(5u:~;JoMN~~:f~Ji~~~~t~Mlll' ~- · · •.· • L: > 1:-~-

., 

,' ·-~~~t:: .. ~1f:ri~t~~[p}g1;~!.·9"?7:'~ • ; ::;_;>. '.· . ':,,... . ~ '·::.:_: .. i 

· CC:: · • · _ -: . ·). \iQdi'hie§;;John o:'.(PKI); Brent Thoma$ J CNIW' . , };~!.:!rl_: 
.Subje~;-'> :, Te~TeCh HeldworK,@MFB- .···~ . . ,, . , :"t·. ::-..: .. :.. ... 

·· ... ;_ - < "\ 

t~-~ihi __ ··: ·:\ .. . ~< ' . ::··' ,• . ' .' ':. 'Ji 
.Just• wahte.d to m~ke you aware that' TetraTech pe~sonnel cohducting fieldwork· 

. .. _.•: 
'-.': .. :; 

·· ...... -· 

. usuali-y work ·until. 9aric.· .: Are there any special proCe.dures: w: need ·to ' · .. :c_·. · .. ·,_·,·.·.!"'~· 
. ,imP-lement _for- iifter· nornia'1.~'hour$~W'or~? . . -

. . . . ~ . . .· -~ - -

If. ~.tter hoqrs work is. a problem,.· piea:·:S~ .:l~t· me' or Tom Br~ht know. 

'., 
i r I. 

! ; I 
I I ! 

J 1·1 

Doug Johnson .... 
Environmental Protection Specialist 
SJMCN-S:E' 
Crane Army Aminunition Activity 
(812) 854-1481 . 
DSN 4 82::-14 81 

! 1 I 

I :1 .· 'I I 
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· 1 Sent: 
To: 

. Subject: 

Thursday, August 05, 2004 1 :28 PM 
Brent Thomas J CNIN 
RE: Emailing; 8146 Interior DPT Locations Field.Markup;pdf 

Tom, to our knowledge, there are no:µijliti~s urig~~tft~~'flbofiaftf.::1:46: '-: ' · 
-----Original Message-~--

From: areµt,,Jb:Qinas J<CNIN .. [inailtO:ibrerit4@C:n\'aa'.¢.irta\ty~.flliU~' ·. 
sent: Ttiursday~-August o5. 2004 9:oa · · ·· ·· · · · · 
.To: . Thompsoh, Susan CIV NAVFAC MW Crane Det CROP2 
Cc: Gates, William H CIV EfOSOUTH; Ralph Basinski (E-mail) 
Subject FVV: Emailing: 8146 Interior DPT locations Field Markup:pdf 

Importance: High 

Susan, 

_...;......_;..__ 

-~-~~-:­
~-;--

. Per my v-mail yeste.rday, 1 ·need some guidan~. 011° wffo clear$ .utilities inside CAM. buildings~ I .· 
·understand that Zone 2 (qr th~ PWDetaChment formerly known· as Zone 2) is responsible for this. : -!---!-++~ 
We are ne~ing to core through the floor insiqeB-146 to coll~tsoils-samples under.the tloor·ot. 
the building. As such, we need to ·make sure that we' re not going to hit any buried utilities under 

r-H 
tf r+" 
rt 
P= 
L-L 
I : 

IT 
CT, 
h-
1-.:-
' ' cc ' . 

the building. Please get ba~kwith me as soon as.possible. ·· ··· · 

Thanks,· 
Thomas J. Brent 
Corrective Ac~ion Program Manager _ 
Crane Division, Naval Surface Warfare Center' (NSWG Crane} 
Harnessing the Power of Technology for the Warfighter 

-Original Message--. 

·From: B,~sinski,-'.Ralph;[mailto:BasinskiR@tti:lus~coml 
Sent: Thursday, August 05, 2004 8:34 AM 
To:· Brent Thomas J CNIN 
Cc: Bill Gates; Johnston·. Tom; Rojahn, Terry 
Subject: Emailing: 8146 Interior DPT Locations Field Markup,pdf 

«8146 Interior DPT Locations Field Markup.pdf.pdf>> Torn: 

Per our discussion, the mark-up figure showing the 8146 interior DPT loeations is attached to this 
e-mait Terry Rojahn provided this mark-up based on the site visit made by you, Terry, and Doug 
Johnson. Please let me know if you need anything else for utility clearance by Zone II. 

CL: Ralph t-;-
r~r· 
}-..:;...._ 

«8146 lnteriorDPT Lo.cations Field Markup.pdtpdf>> 
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,,,_ ___ ":""~-=--1. 

j 
_: ________ { 

·-- :----·-·· 
; 

' 

1-----r---1---r OK_ We will keep a copy of the e-maiL 
5 

!- -·+·~ ~ --+ Ralph . . 
-;- --·---- --·-·;-·--·-~ 

. I ~- -~. -+---+···---+· -. 
L._~ _____ ). __ j_ ----Original Message-----

!-- :.----~·--·--H ~~~~: ~~~~:d:~~;ua;u~t~~~~J~a~t~~b;~nt t@crane_navy_niil] 

;------ -----:---·-1 
! ___ .. ______ i 

i 

----1 
; 

. .. ·---) ~-----i--- --~-- ;.1 To- Bill Gates (E-mail); Basinski, Ralph . 
0 ! : i iJ Subject: Rt:: Emailing: 8146 Interior DPT Locations Field Markup.pdf 

rr~1- Bill/Ralph, . 
. . --i--'--j 

r-·-r---T--r Other th?n what we have I don't know how to get a "dig permit" Perhaps we can check with 
t--~-+-~- Donna next week and see if she would cut us some sort of official dig permit. However, I think 
' l we're covered with this email · 
~---+-+-+ 

. ' 
' ,:__ __ - --~--- ----r------i 

J ____ -~ ·----i------1 

r-+---1~· 
; 

i j 

5 l i ' · , Thanks i--t-+--+- Tom . 

;- .. ____ ,. ··~---1. 

: : ' i 
f--~---~;-
; 
j 

-Original Message-· · · 

_ I . From: Basinski; Ralph f fuailtoiBasihskiR@ttnus.com J 
_.,._.._ __ .sent Thursday; August o.5, 200.if1:57 PM · . i . I 

To: BreritThornas J CNJN . · . . 

0 ,___,__--+--___,-·cc:. . · · :sm Gates (E-mail); _Johnston, Jorn; Ri}jahn, Terry; Gonti, Stanley 
1----+--+---i,.,1·Subject: R·E: Emailing: 81"'16 Interior DPT ~ocations Field Markup_pdf . · 

Bill and Tom, i 
I 

i interpret tharto mean "Drill .at wilr_ 
. L._ I 

11 ---t---t!----i 
Do Navy procedures call for issuing the equivalent of a "Digging Permit" in this case? Or are we 

>---+--<---+- io consider this the "Digging Permit? · · 
5 

Ralph 

I . I l 
t----+---+--i- rt----+~-...,..____, 

I I I· 1 

Sent:. Thursday, August 05, 2004 3:04 PM 1 · 1. · 
1 To: Bill Gates (E-mail); Basinski, Ralph !.I ! · 1 

:::ei:t~e ~=.a~::i::n::'.::~::·~' DPT Locations Field Ma,kup.pdf • ! ! : ~ 
I i ; I 

; i ' -i 
1 

1 i , -Tom 1 , , i 

I I ! j -----Original Message--- • : ·-r-f----i 
t I - -~---J·--·-+----1 

;I ' I. , From: Thompson Susan L CNIN (NMCI) ---~-~----' __ j__j 

'""':;.::-":::~~~-::_•~--....: ___ ----· ,_' _j__•-.~- i Work oontinued0~ Page .. . i 
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parameters under conditions. more critical than those required in 
current accepted ground water monitoring practices. We certify 
th.at this pump will not adversely affect the results of your ground 
water sample analysis. 
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Pump Model 

MAR 1200\ 
Date 

T1250 u20402 
Batch Serial Number 

If you need further information on 
QEO's Pump Certification Program, 

please contact QED Environmental Systems at 1-800-624-2026 
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WELL WIZARD·: · Stainless Ste~I Pump Jnlet Screen Attachment . . ·. . . -.:· -~/ " . 

Thread screen (clockWis~) into the threaded inlet of the bladder pump until snug. 

!·-

:;-· 

. . 
---------··- --·-~...._ .• 4·.-- ... ¥·-- ···_-'-~- .-.- -·- --- _____ ..,._ ·-- ·.· 
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Parts 
Freeze Protection tube-

1/8" OD tube with brass 

quick-connect at one end. 

Tubing Freeze Protection Instructions 

Optional in-line filter for 

sites with serious concern 

with airborne contari1inantS. 

t-·-· 
~---­
I 
L:. 

Thece are two optional methods for preventing freezing blockage of the sample discha.rge tube above the frost line: 

a simple m_echanical displacement method for 1/4" OD discharge tube, and a pressurized blowout method for both 

1/4" and J/8" OD discharge tubes. 
j 

. I ,---
D~.C-

p 
u 
i J 

Di~placement Method (for 1/4" OD discharge tubing) 
I. lmmediately after.samples have been collected, insert the small. 118'' OD. free:z;e,,pto(ection tubing 

dowti..into the sample discharge tube to a depth equal to twice the depth ofth.~foC31 frost line, any 

eJCtra tubing may be cut off and discarded. Before inserting the 118-.. OD tube into the sample dis­

charge tube. ·seal the end of the brass.fitting with your thwnb to prevent escape of air·during insert­

ion. The ifisertion action will displace the water out through the end of the discharge tube. 

2. After the 1/8" tube is fully lowered and the water has been dispiaced, remove .your thumb from the 

tube and pull the l/8" OD tube up slowly until it is out of the well. Shake or blqw outtlre tube to 

5 remove any remaining water. 

~1) 3. Sto~·. die·freeze protection tube by hailging ~t in the well. rllsert the tube inY.>· the sma'.U ~oie in the 
-c,ap.~tilihe brass:fittili.g at its end ~ts onthecip.(Figure 3). : .... Y. 

. ... _·.... . . . • . . . : t . . . ~· . : '. • . . .- .. 

·~" .IUQ.w.~ .... 1:1~M~tfl_gct_(fQr j/4.:'.a.n.d-.;ll~.,_QQ,t"'-~lng)_., ___ .. :-;'~.<:... .. . J~ :...· ..... 

l 

i) 

l 

·. I~ ~iy~fid~p-1~ ha~e beeii.eoUeeted;· ~<;rt the small, 11gn· oo:~.pr~n tub~·-·· 
down·~. the sample discharge tube tQ,a depth 2-feet greater than the depth or"lhe lqca) ij-ost line. 
Anyex~.tui)ingmaybecutoffand~e4, . ) . . 

2; Tunt'th~ controiler thro.ttie fully countei'~~ise, so that very low or n0 pressuk ~U be init~ally 
· supplieclto the 118" OD tube. · . .·. · .·· . .. .. ·" 

3. Mak~~ th;tt the compressed gas" so~e artd pump controller are ty.nied riffat tlus ti~~: 
4, Connect the air supply hose from the P.llJllP cailtroller to the freeie protectrontube fitting (Figui-e I)~ 

S. Direct dte discharge tube away from all perso:nnel and into any cfesired collection contamer 

(Figure2). 

6. tum oil the .:;ompressed gas source and enter the controller into a prolonged disch~ge cycle, follow­

ing controll~ instructions specific io your moclel of controller. 

7. Slowly tum the ¢ontroller throttle clOckwise until the water in the discharge tube· is displaced and 

Hows ou~ lhe·e~d of the tube. High pressure is wmecessary artd.may spray pgsonnel with contam­

iirated water. When waier ceases to flo~ from the discharge tube, pull the 1(8" OD tithe c:iut of the 

discharge tube while compressed gas flow continues. then disconnect the free:i:e protection 

regulator. . ' 

. 8. Store the. freeze protection tube by hanging it.in the well. (nsert the tube into the small .hole 

in the cap until the brass fitting at ii;, end rests on the cap. 

Supply Air From 
Controller~-

L.. 
si 
. r-·--

j ·SC 

' ,__ 

! Si< 
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FIGURE 2 

Connects to 
Pump Air 
Supply. 
Hose From 
Controller 
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FLAME TOOUHOT WORK PERMIT 
NSWC CRANE 11320/19 (REV. i-02) 

ITEM FROM TO ISSuEO TO 
~E~FF"'-E_C_T_IV_E_O_A_TE_S __ ~~--------+-,.-, -.-"-. ..:.:.::=i--t----'-=---.---j! D NSWC 

0CONTRACTOR . D TENANT · (J - \ \~ \) \ 1. -~.)t: -D v: 

TIME 

TYPE OF EQUIPMENT.TO BE USED (Cutting Torch, l.4rc Welder. ate.} 

PURPOSE OF USE 

\\. " ;-....,. "''\. 
--~~ ,~ ...... '-\ ·,~\_ 0 

' 
WHERE USED (Building!Structure/Olhor Ideation) _ 

(t'-\ J. --. - \. l. \\ \_\) 

~·....___~-·..:, " \ 

' .. 

OcAAA. 
NAME OF TAAOEJCONTMCTORtJENANT ACTIVITY 
·-r-r.; -r- \2 ;~, 'ff·\ 

' -, . - - - ' '\.. 

CZ(INSIDE 

D OUTSIDE 

j INSTRUCTIOl)IS-OF THE F!RE SUPPRESSIONIPREVENTION BRANCH, FIRE DEPARTMENT i -
· 1 DGl~NERAL FIRE PREVENTION INSTRUCT~NS ON REVERSE SIDE MUST BE COMPLIED WITH. 

! ~ADDITION TO THE GENERAL FIRE PREVENTION INSTRUCTIONS ON REVERSE SIDE, YOU SHALL COMPLY WITH THE FOLLOWING: 

~VE All COMBUSTIBLES 35 FEET'. ALL FLAMMABLE LIQUIDS 50 FEET, ANO ALL ~LOSIV~S (UNLESS APPROVED TO STAY BY THE SAFETY DEPARTMENT 
(CAAA OR NAVY ESO) ANO FIRE PREVENTION) 100 FEET FROM THE HOT WORK AREA . _ _ . 

........... . ~ . ....... . .......... .-'· . ("',... "' 
(2 r;: l; \, \'L \:.~ 1:._J '-)· •. ,\· -,\.. j·~ :'.' ._;-. '.' i~\,- i-r.L, 
\-:--·'-- '\.('J \ . . 

(_ ~· r---. 

\.. r 

\..."'J p 
' \ 

r-," -- jl \.._1._- ·' 

PER~ D~~~:~~AS FIRE W~TCH (NOT ~r.r:ON A~.PERMIT;LDER} 
.-- 7 /_. ~ ~ vy1. J' ;..,<-•. -h< !/<.. , 

---- ·- /' .. ~' _,_;.,·.- - - . - 't t) -- I • -:;:::::--,,. . --

'· 
REOU1REO flRE EXTINGUISHER AT WORK SITE 

.·· 

TYPE SIZE 

g~~ D 
~ DRYCHE~ICAL 

COz 

I 

i 
. I 

I_ 

!~}'1·\·~:·\·· +: 
; 

. __ ,,,_.. 

OTHER FIRE PROTECTION STANDBY. REOUiREMENT(S) 
- .. 

1 have read. undersland and will comply wilh 1he above ,nstructions of the Fire Suppression/Prevention Branch, Fire Department" 

SIGNATURE (Permit Holder} DATE. 

~ ~ . . ,,/ __./ /.P //c;/~1.; . '-",1 ./ / ._/ '/'-· 

HAZARDOUS AREAS ONLY 

I agree that the "lnslructions of the Fire Suppression/Prevention Branch. Fire Department" stated above are adequate and area is safe to worl< in. 

\===================================================.============= 1 S.IGNATURE (Building SupervisodFomum!Representalive} DATE 
! 

\===;='.=!=~r=:=========-2=.=====:;:::====::==::======:::;=========================~\=?=~=,-=·r=::===-"=·==== I Pennission is hereby granted the Trade/Contractorflenant Activity nained above to use spe.cified equipinent in accordance with the "Instructions of the Suppression/Prevention Branch. 
j Fire Department as slated above_ ) · 

'~======================:::::;;::::;;==~=;=======s,;;=======~============:=============== 
i S~N"URE ~-.~---'""' \ ~ :> \{\ ~ '?" 

DISffilBUTION: Original (C-Ode 0631 FleJ 
Yellow (Worl< Sile/ 

'~ .. ; ... ~ 

\ 
1 lJ. 

. ~ - rJ- : 
i 0 



TITI S: 
POI" IC4!'-- .............. 

SAFETY &·BUILDING AVAILABILITYPERMff 
NON-ROUTINE~REPAIR OR MAINTENANCE 
9N0-Nwscc 10470/1 fREV.12C78J. 

FROM .TO 

SAFETY SPECIALIST 1 

------------t-=-:-::::---r-+=+-J~_,,_...~~--'--- I 
ISSUED TO DATE -1 

-~~~---~~~~~~~~~~~~~~~ PERMIT TO PERFORM THE FOLLOWING WORK -; 

DESCfll~ION OF WORK 

AREA 

~t>/Vz_ 0/2-!)J­
{JV /2-tL (/)<%/Li-

DATES 

Me-JaLOING .. /!lb· ... 
FROM 

· APPUCABL~ ~AFETY PRECAlJ:TIONS 

~/!JC)/(_ 

R~e1b 

b ~~OUGH 

--l 
j· 

1 
-1 

I 
] 

~ 
1 
l 

io . -~- Genaai Safety lnstnactio_ns ()n ~e r~erse side.·~~ a<lequate. 

25 

JO I 

~ 
I· 
! 
fl 
I 

Q ID addition to the General S_afefy.Prccautions on ~c rcveISe sid~ comply wi~ the'following: 

BUILDING AVAILABLE AND WORK.APPROVED 

SIGNATURE {S;,pcrv/orJ f 
I 

l 
l 

j 
j 
l 
j 
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LOCATION· NORTHING 

M "t • W II om ormq e s 
16MW01 (WES-14-01-83) 1320638.353 
16MW02 (WE8~14-01-83) 1321319.899 
16MW03 (WES-14-01-83) 1320816.004 
16MW04 (WE8-14-01-83) 1320572.345 
16MW05 (WE8-14-01-83) 1320584.051 
16MWT01 1321193.488 
16MWT02 1321146.420 
16MWT03 1320946.968 
l6MWT04 1321003.281 
16MWT05 1320741.793 
16MWT06 .1321199.519 
l6MWT07 1321176.931 
16MWT08 1321179.449 
16MWT09 1321068.489 
16MWT10 1320936.048 
16MWT11 1320934.642 
~'>MWT12 1320729.139 

\t1WT13 1321125.775 
.oMWT14 
16MWT15 1321120.809 
16MWT16 1321059.414 
16MWT17 1321235.876 
16MWT18 1321068.957 
1QMWT19 1320172.276 
16MWT20 1320532.681 
16MWT21 1320581.349 . . 

01 ormgs s 18 
1688001 1321163.914 
1688002 1321116.914 
1688003 132106q.095 
1688004 1321018.358 
1688005 1320908.385 
1688006 1320866.198 
1688007 1320814.001 
1688008 1320768.894 
1688009 1320726.025 
1688010 1320679.087 
1688011 1320644.060 
1688012 1320602.656 
1688013 1320568.142 
1688014 1320750.201 
·~88015 1320704.932 

8016 1320655. 738 

SURVEY DATA 
SWMU 16 

NSWCCRANE 
CRANE, INDIANA 

HORIZ 
GROUND 

EASTING SURFACE 
DATUM 

ELEVATION 

3032713.383 NA083 763.87 
3032647.270 .NAO 83 763.69 
3033018.495 NA083 761.51 
3032960.959 NA083 760.42 
3032850.321 NA083 766.60 
3032881.285 NA083 762.02 
3032559.160 NA083 757.60 
3032644.291 NA083 761.95 
3032946.466 NA083 763.88 
3032812.773 NA083 764.50 
3032883.373 NAD83 761.77 
3033001.574 NA083 760.54 
3033009.240 . NAD83 759,57 
3033041.444 NA083 762.43 
3033074.741 NA083 761.93 
3033062.786 NA083 763.23 
3033074.921 NA083 753.23 
3032562.406 NA083 757.62 

VERT 
DATUM 

NAV088 
NAV088 
NAV088 
NAVO 88 
NAVO 88 
NAV088 
NAV088 
NAV088 
NAVO 88 
NAVO 88 
NAVO 88 
NAVO 88 
NAVO 88 
NAV088 
NAVO 88 
NAV088 
NAV.088 
NAVO 88 

Well Abandoned 
3032563.525 NA083 757.73 ·NAVO 88 
3032814.519 NA083 764.98 NAV088 
3032675.070 NA083 764.79 NAVO 88 
3032807.837 NA083 764.99 NAVO 88 
3033846.620 NA083 606.73 NAV088 
3034030.681 NA083 607.43 NAVO 88 
3032960.081 NA083 760.78 NAV088 

3032795.687 NA083 764.79 NAVO 88 
3032812.733 NA083 764.81 . NAVO 88 
3032831.294 NA083 764.72 NAVO 88 
3032847.437 NAb83 765.06 NAVO 88 
3032879.638 NA083 764.89 . NAV088 
3032889.402 NA083 764.52 NAV088 
3032921.489 NA083 763.92 NAVO 88 
3032925.671 NAD83 763.92 NAV088 
3032956.134 NAD83 764.14 NAVO 88 
•3032969.696 NAD83 764.79 . NAVD 88 
3033017.510 NA083 763.23 NAVO 88 
3033049.256 NA083 760.21 NAV088 
3033081.181 NA083 752.84 NAV088 
3032877.191 NA083 764.67 NAV088 
3032895.803 NA083 765.76 NAVO 88 
3032920.131 NA083 765.94 NAVO 88 

TOP OF TOP OF 
CASING PVC RISER 

ELEVATION ELEVATION 

No Casinq 766.67 
766.69 ·766.54 
764.16 763.93 

No Casing 762.99 
No Casing 769.40 

765.00 764;50 
760.98 760.36 
764.96 764.41 
766.71 766,14 
767.45 766.88 
764.85 764.44 
762.91 762.87. 
761.62 761.56. 
764.47 764.28 .·.· .. 
764.48 764.43 
765.47 765.24 
755.54 755.45 
759.66 759.57 .. 

759.77 759.69 
764.98 . . 764.14 
766.52 766.53 
764.99 764.44 
609.51 609.31 
609.93 609~93 

763.08 763.05 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 



LOCATION NORTHING 

16SB017 1320608.253 
16SB018 1320564.234 
16SB019 1320523.093 
16SB020 1320734;808 
16SB021 1320681.285 
l6SB022 1320638.996 
16SB023 1320590.112 
16SB024 1320542. 723 
16SB025 1320490.078 
16SB026 13207 43.896 
16SB027 .1320705.823 
16SB028 1320663.722 
16SB029 1320621.567 
16SB030 1320580.033 
16$8031 1320535.645 
16SB032 1320758.781 
16SB033 132081.1.!)64 
16SB034 1320859.397 
16SB035 1320906.935 
16SB036 1320947.133 
16SB037 1321000.817 
16SB038 1321048.3:46 
1688039 1321093.703 
16SB040 1321135.432 

. 16SB041 · 1321200.320 
16SB042 1320695.925 
16SB043 1320625.178 
16SB044. 1320573.400 
16SB045 ·1320496.424· 
16SB046 .· 1320451.825 
16SB047 1321100.871 
16SB048 1321081.685 
16SB049 1321117.411 
16SB050 1321088.187 
16SB051 1321027.519 
16SB052 1321033.422 
16SB053 1321058.749 
16SB054 1321100.525 
16SB055 1321109.559 
16SB056 1321140.777 
16SB057 1321142.182 
16SB058 1321182,117 
16SB059 f321190.147 
16SB060 1321170.898 

SURVEY DATA 
SWMU 16 

NSWCCRANE 
CRANE, INDIANA 

HORIZ 
GROUND 

EASTING 
DATUM· 

SURFACE 
ELEVATION 

3032937 .304 NA083 761.99 
3032957.583 NAD83 759.64 
3032976.124 NA083 757.77 
3032840.190 NA083 764.86 
3032828. 764 NAD83 765.01 
3032816.413 NA083 768.33 
3032804.475 NA0.83 768.16 
3032790.247 NAD83 762.01 
3032775.728 NA083 757.25 
3032816.044 NA083 764.29 
3032777.330 NAD83 763.71 
3032750.586 NA083· 764.02 
3032723.594 NA083 766.34 
3032696.821 NA083 765.18 
3032664.459 NA083: 761.78 ·. 
303.2725.042 NAD83 762.56 
3032707.648 NA083 .762.34 
3032693.211 NAD83 7:6~.33 
3032674.546 NAD83 762.21 
3032643. 725 NAD 83· 761.50 
3032642.063· NAD83 762.09 
3032627.068 NAD83 761.57 
3032609.583 NAD83 760,55 
3032553.138 NAD83 756:60 . 
3032884. 755 NAD83 761.39 
3033088.621 NAD83 752.50 
3033128.417 · NAD83 751.92 
3033158.248 NAD83 744.26 
3033084.997 . NAO 83 742.47 
30330.20.166 NA083 749.06 
3032594.912 NA083 759.83 
3032601.853 NAD83 760.26 
3032618.950 NAD83 761.32 
3032626.335 NA083 761.50 
3032592.324 NAD83 758.93 . 
3032634.104 NA083 762)10 
3032666.771 NAD83 763.05 
3032638.118 . NAO 83 761.91 
3032671.144. NAD83 763.40 
3032644.280 NA083 762.53 
3032594.961 NAD83 759.35 
3032606.254 NAD83 . 759.93 
3032651.585 NAD83 762.89 
3032691.921 NA083 764.95 

VERT 
TOP OF TOP OF 

DATUM 
CASING PVC RISER 

ELEVATION ELEVATION 

NAV088 NA NA 
NAVO 88 NA NA 
NAVD88 .NA NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAVD88 NA NA 

. NAVD88 NA NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAVD88 NA. NA· 
NAV088 NA NA 
NAV088 · NA NA 
NAV088 NA NA 
NAVOa8 NA NA 
NA.VD88 NA NA 
NAVD88 NA N~ 
NAV088 NA NA / -· 

NAVD88 NA ·.NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAVD88 NA NA· I 

NAVD88 NA· NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAV088 NA .NA 

NAV088 NA NA 
NAV088 NA NA 
NAV088 NA . NA 

NAV088 NA NA 
NAVD88 NA NA 
NAVD88 NA NA 
NAVO 88 NA NA 
NAVD88 NA NA 
NAV088 NA NA 
NAV088 NA NA 
NAVD88 NA NA 
NAV088 NA NA 
NAV088 NA NA 
NAV088 NA NA 
NAVD88 NA NA 
NAVO 88 NA NA ·'• 

NAV088 NA NA 



LOCATION NORTHING 

1688061 1321217.153 
1688062 1321236.162 
1688063 1321271.533 
1688064 1321255.060 
1688065 1321263.087 
1688066 1321212.242 
1688067 1321228.360 
16813068 1321192.891 
1688069 1321179.338 
1688070 1321202.500 
1688071 . 1321221.110 
168B072 1321152.668 
1688073 1321108.890 
168B074 1321175.602 
16SS075 1321138.680 
1688076 1321175.175 
1()$8077 .,, 1321128.799 

. it:i,88078 1321176.797 
~8079 

•v:38080 
1688081 
168.8082. 
1688083 
1688084. 
1688085 1320750.920 
1688086 1320582.480 

. 1688087 1320499 .130 
1688088 1320442. 180 

. 1688089 1320390.220 
1688090 1321129.442 
1688091 1321129.713 
1688092 1321152.192 
1688093 1321141.900 
1688094 · 1321118.338 
1688095 1321118.338 
1688096 1321139.463 
1688097 1321133.505 
1688098 1321112.380 
1688099 1321095.588 
Staff Gauges 
16SG01 1321342.911 
168G02 1321121.912 
.. ~SG03 1320712.519 

304 13207 48.568 

SURVEY DATA 
SWMU 16 

NSWCCRANE 
CRANE, INDIANA 

HORIZ 
.GROUND 

EASTING SURFACE 
DATUM 

ELEVATION 

3032673.532 NA083 764.80 
3032630.139 NA083 762.56 
3032659.219 NA083 763.70 
3032687 .896 NA083 763.60 
3032730.096 NA083 764.13 
3032722.313 NA083 764.57 
3032773.035 NA083 764.56 
3032753.855 NA083 764.80 
3032792.730 NA083 764.78 
3032839.433 NA083 762.82 
3032875.343 NAO 83. 761.55 
3032776.953 NA083 764.89 
3032793.195 NA083 . 765.04 
3032838.286 NA083 763.77 
3032847 .428 NAD83 764.08 
3032880.624. NAD83 761.90 
3032909.062 NA0.83 763.19 . 
3032924.699 NA083 762.22 

VERT 
DATUM 

NAVO 88 
NAV088 
NAVD 88 
NAVD 88 
NAV088 
NAVO 88 
NAV088 
NAV088 
NAVD88 
NAV088 
NAVD 88 
NAVD88 
NAV088 
NAVO 88 
NAVD 88 
NAVO 88 
NAV088 

.. NAVO 88 
Discretionary Sample: Not Collected 
Discretionary Sample: Not Collected 

TOP OF 
CASING 

ELEVATION 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Dis<;retionary Sample: Not Collected · 
Discretionary Sample: Not CollectE?d 
Dh;cretionary Sample: Not Collected 

· Discretionarj Sample: Not Collected 
3033180 .590 NA083 735.32 NAVD.88 NA 
3033204. 7 40 NA083 738.34 NAVO 88 ·. NA 
3033135.650 NA083 733.33 NAV088 NA 
,303309;>;670 NA083 734.05 NAVD 88 NA 
3033032.570 NAD83· 741.26 NAVD88 NA 
3032700.882 NA083 Inside Building 146. NA 
3032707 .382 NA083 Inside Building 146 NA 
3032760. 737 NA083 . Inside Building 146 NA 
3032750.71.6 NAD83 Inside Building 146 NA 
3032701.424 NA083 Inside Building 146 NA 
3032714.153 NA083 Inside Building 146 NA 
3032761.820 NA083 Inside Building 146 NA 
3032756.674 NA083 Inside Building 146 NA 
3032767.778 NA083 Inside Building 146 NA 
3032719.841 NA083 Inside Building 146 NA 

3032498.825 NA083 750.58 NAV088 NA 
3032465.012 NA083 734.32 NAVO 88 NA 
3032705.117 NA083 761.79 NAVD88 NA 
3033005.162 NA083 762.44 NAVO 88 NA 

. TOP OF 
PVC RISER 
ELEVATION 

NA 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 



LOCATION NORTHING 

16SG05 1320889.156 
16SG06 . 1320930.798 
16SG07 1320765. 760 
16SG08 1318992.375 
16SG09 1318679.543 
Sturface Waters/Sediments 
16SW/S001 1321249.751 
16SW/S002 1321204.168 
16SW/S003 1320992.781 
16SW/S004 1320813.677 
16SW/SD05 1320750;849 
16SW/S006 1320731.262 
16SW/S007 1321133.207 
16SW/SD08 1321123.311 
16SW/SD09 1320708.947 
16SW/SD10 1320805.494 

. 16SW/S011 1321396.802 
· 1.6SW/S012 1320984.270 
16SW/S013 1320296.856 
16SW/S014 1321752.048 
16SW/SD15 1320773.459 
16SW/S016 1320361-125 
16SW/S017 1319010;148 
16SW/SD18 1320758.356. 

· 16SW/S019 1318678.179 
16SW/S020 1320338-899 
16SW/S021 1321738.157 

. 16SW/S022 1321416.932 
16SW/S023 1321226.160 
16SW/S024· 1320516.610 
16SW/S025 1320200.560 
16SW/S026 1320958.090 
16SW/S027 1320640.390 
16SW/S028. 1321222.970 
16SW/S029 '1321143.780 
16SW/S030 1321467.540 

SURVEY DATA 
SWMU 16 

NSWCCRANE 
CRANE, INDIANA 

HORIZ 
GROUND 

VERT 
EASTING 

DATUM 
SURFACE 

DATUM 
ELEVATION 

3032979.281 NA083 763-21 NAVO 88 
3034364.522 NA083 603.53 NAV088 
3034582.607 NAD83 601.53 NAV088 
3033277.471 NA083 590.00 NAV088 
3033368.610 NAD83 583.26 NAVO 88 

3032666.281 NA083 SUMP 
3032876.628 NA083 757.44 NAV088 
3032938-809 NA083 762.37 NAV088 
3033036.219 NA083 757.63 · NAVO 88 
3033011.499 . NAO 83 760.02 NAVD88 
3032753.809 NA083 760.75 NAV088 
3032561.910 NA083 SUMP 
3032475.944 NA083 . 730.79 NAV088 
3032652.967 NA083 752.10 NAV088 
3033255.261 ·. NA083 "722.84 NAV088 
3032814.354 NA083 747.54 NAV088 · 
3032193.487 NA083 68"1.09 NAV088 
3032110.650 NA083· 639.33 NAV088 
3034042.952 NA083 625.32 NAVO 88 
3034509.166 NA083 595.51 NAV088 
3034191.408 NAO 83. 597.61 NAV0.88 
3033272~074' NA083 585.01 ·NAVO 88 
3034589.827 NA083 595.44 NAV088 
3033398.538 . NA083. 578.89 NAVD88 
3032013.807 NA083 642.09, NAV088 
3034075.169 NA083 623.94 . NAV088 
3032998.481 NA083 713.03• NAVO 88 
3032906.057 NA083 NOT AVAILABLE 
3034415.110 NAD83 592.27. NAV088 
3034314.290 NA083 591.12 NAVO 88 
3034338.920 .NA083 600.23 . NAV088 
3032137.210 NA083 656.68 NAVO 88 
3032354.400 NA083 710.25 NAV088 
3032360 .280 NAD83 712.41 NAV088 
3034068.880 NA083 618.36 NAV088 

TOP OF TOP OF 
CASING PVC RISER 

ELEVATION ELEVATION 

NA NA 
NA NA. 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA . NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

' --

NA NA 
\ 

;' 
1. 

NA NA 
NA NA 
NA· NA 
NA NA 
NA NA 
NA . NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 'NA 
NA NA 
NA NA 



APPENDIX E .. 
SWMU16 

AQUIFER CHARACTERIST.ICS, CALCULATIONS, AND RECORDS 
ROUND 1, ROUND 2, ROUND 3 



. APPENDIX E.1.1 . 
. SWMU 16 . . . 

SLUG TEST RESULTS AND CALCULATIONS ROUND 1· 

\ 



TETRA-TECH NUS 

HYDRAULIC CO_NDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project·.No.: 

Test Type: 

Crane iN.· 
9060 CTO 0279 
Falling.Head 

Done By: 

Checked By: 

Fred w. Ramser 

~~ ron->J:J.3 

Radius of Well Casing (in.}:· 

· Effective Radius of.Well Screerr:(in.) : 

1.,engil:i of WelfScreen (ft.):. 

Time for 37% head ctia?ge (min.) : 

Hydra'tilic ConductivitY (i<) : · 

1 = r 
1=R 

10.=L · 
o.~7 ~To 

, 3"54E~Oj ftJt:hin •. _!_ 

5.89E-05 ft./see. 
5.09E+OO .ft./day 
1.BOE-()3 cm./sec. 

ADJUSTED SLUG~ESTDATA ATTACHEO 

. : .. J 

Well/Boring No.: 

~uifer ~Ype: 

Test Date: 

_Equation: 

··16MWT02 
confined 
U-May~03 

, .2 L·' .. · .r x n(LIR) 
]{ _ ' . 

2x L xTo 

·.--· . 



Tetra Tech NUS, Inc.. 

HYDRAUUC CONDUCTIVITY 
. TESTING DATA SHEET 

G . ·~ 
PRO.ECT NAME: . ·······---~~1: ..................... : ...... ·-····-······-·······-~---·············-·-······. WELL/aQRING· NO.: ~\h~"\Q,;1. ___ . 
PRC>.ECT NO.: ....... ~!?.9.. .... Q:Q. __ .Q_~"J3..... GEOLOGIST:· ... :.~---~-~~Q\I~ ..... ~-~---············-··-~·-···"'····"'·· 

. . '""\-'l . . '/- ,,,. . . . . . . . 
WELL DIAMETER: .. , ....... er.:. .•.• -....... SCREEN LENGlH/DEPlH: .... \Q .. , .. ···--·~~L~~---'·-·· TEST NO.: .. :.....,. •... : •... ·-···· · . , . . . 

STATIC· WAlER l£VEl (Depth/Elevotl.on): ...... b. .. ~5. ..... _ ........................ ~---·············:·~-~---C- . DA1£: .. .S./J.\fa3 ....... ~·-· 
3 TEST TYPE (Rlslng/FOlllng/ConstQllt Heod): ._ .. f.~.\&.,~·-················-··-··· . CHECKED: ··-··-----~---··-·---~---········: __ 
"' . . . . ·. . .· • \.'d~/{ }c l\)'r ~ -•~ ~\u t~ . . . . .. . . . . 
~ MElHOO OF INDUCING WATER LEVEL CHANGE: ·········---~·-·····················-···..u.\.C~~----·~--- . PAGE ·--·OF'·········· 
~ . . . ·.. . (. . . . ): \o < i-."k~~ ~OOc,~ 
~ REFERENCE PT. FOR 'M. MEAS.· Top of .cosing. Transducer. etc.. ···-··--~~'~-'-·······:..···········-·····-~-M-*-·-··'-····-··· 
~J--~:-=-=-:=--r-:-::::--:-=:::--Y-:::-=-:-~~:-r--::::-:-:::-::==-.-~-"--=-=---,r--:-,,,.-----r------'--:...-.I 

MEASURED ORAWDOWN '11£11 SCHEUA1Jc 
WATER LEVEL OR HEAD {~1-i) re .. .· . r 

· (feet) (feet) . · - ,_:_ ._.wru. - ?j'/ 

\l\.)1;,\,, =-:o '~''* , , . . BQREHEX..E -

ELAPSED MEASURED ORAWDOWN ELAPSED 
"" ~E WATER LEVEL OR HEAD (llH) ,~E ,. 

·. { sec.) . (feet) . {feet) ~ sec.) "O 
i-! ·'-'-u. ~ I!! 

\ \.\ _c'.)\..\ d. () O.H\ z 
0 

. \\:\.)')<:\ ~o~""l\.'\ .... ,~ ..... ,.. -
J--=.--=-------'--"'--.._----1---"-~--...._-\;_4...::.. -=-c~\;_'-\._)--il---'-K>__,,· . ._,;.""'"\'""'o~\.;... ·'""'"":1' ·} ·' : :ik;pffis (IOC) 

0 

OJ.A.~. ~ ~.,o<. \ ~ r"\ \.\, ')_ f) , 
::i: 0 ::a'1 \ .· '-\,., ·U: 
0 ... 

.1\..\);,. . _\i)~J. -\:\s Ci . ~.r"'>) < 
0 

\'e .0 \ ~\ ~C\'-i'1 < 
0 -'">U 

o~o~ \S .:1ft ~\~~~~ 

n 1l<n. \5=1~ ~\ .. ~~'\ 
o..c., \'Q.\%~ .+\ .• \\.\ 

O~\ \\; jS~ ~\.-\\b 

() .r~\ \\.\. .. ~ ~0" ~~d-
~~-=---t-----=:..=._-1c-_....:..~_._ ____ -1-, ___ ~~----I .SZ.fu~eS'M. 

... Depth dn Diowlrig 

f) ~'-\,<;:).. \~~~~ ~,15~"\ 

·o~~ \~-t.'·\~I "O.~L\S 

REMARKS: . 

... ••-:·-·-·-······-·-·······---···-····-·-··-··· ... 

\ 
} 
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16MWT02 Falling 

1ncSitu Inc. MinITroll Pro - -~ 

Report generate- 5111/2003 13:20:14 _ _ 
Report-from file: ... \SN00824 2003-oS-11 091057 16MWT02 Falling.bin 
Win-SitU Versior 4.41 -

Serial_ munber: 
Firmware Versio -
Unit name: -_-

Test name: 

824 
3.06 

16MWT02 Falling 

Te5tdefioedon: 511112003 9:10:41 
teststartedon: 51n12003 9:10:51 
Test stopped on NIA N/A 
Testextractedi>tN/A - NIA 

Data gathered usiiig Logarithmic testing 
Maximum time Seconds; 
Number of dat .87 

TOTALOATAS. 

thannefn00:.ber t11--. 
Measurement fTemperafure 
ch~~nel!laffie:T emperature -

Channetnumber (2) 
_Measurement tPre$sure -
Chaiiriel name:Oepth -
Sensoi'Range: 3oPSIG: 
Specific gravity - 1 

. : ,: .~ 

. ..... 
. -~ 

_{ 

. . .... 

. ' ~ _ . __ - C~c1J _ Ciianc2) ' Disptace~ent _ - - ._ _ 
ET(s~) _- Et (min) Fcihre1;th0it FeetH26- Feet adjust~ci time : ih/tio 

- -\.. 

Date nme-

511112003 _ 9:10:51 
5111/2003 - 9:f0:58 
5/11/2003'_ 9:10:58 

- 5/11i2003 - 9:10:58 
5/11i2oi:J3, 9;10:58 _--
_5/1112003 9:10:59 
5/1112003 9:foi59 

- 5/11/2003 9:10:59 
5/11/2003 "9:11:()0 

-- 5/11/2003 9:11:00 ·-
511112003 - 9;11:00 
5111.12003 9:11_:01 -
5/11/2003 9:11:01 
5/11/2003 9:11:01 
5/11/2003 9:11:01 

. 5/f1/2003 9:11 :02 
• 5/11/2003 - 9:11 :02 : 

5/11/2003 9:1'1:02 
-511112003 9:11 :03 
5/11/2003 - 9:11:03 
5/11/2003 -_ 9:11:03 
5/11/2003 - 9:11:04 
5/1112003 9:11:04 
5/11/2003 9:11:04 
5/11/2903 9:11:05 
5/1112003 9:11:05 
5111/2003 9:11:06 

---
0 0 - -

R3 o.o0s . 
Oc6 0.01_ 
ci.9 _-0.015 
1;2. -- ,; oio2 
LS -o.025 
1.8 :o.03 
Z1 0.00!) 
2.4- _,0:04 

__ 2.li 0.045 
--_3: _0:05 

3.3_ 0.055·---
3.6-- '0.00 --

3;9.- o,oos-
;" .. ·. 

4:2 0.07 
4.5 '0.075 
4.8 :o:os 
5,1 0.085 
5.4 :o:Q!i! 
5:7 :Q:095 

6 --- 0.1 
6.4 0.106667 
6.7 0.111661 
7.1" 0.1'18333 
75 0.1-25 

8- 0.133333 
8.4 0.14 

52:29 
:52.34 
52.34 
52.34. 
52.36 
52.36. 
52.36 

~5~~ 
52.36 

__ 52.39_ 
52.39 
52.~9 
52.39 
52.39 
52:39 
52:39 
52.39 
52.39 

.52.39 
_52.39 
52.39 
52.39 
52.39 
52.39 
52.39 
52.39 
52.39 

14.042 
14.042.-
f4,042· 
14.042: 
14.0:42,-
14.947 
}5~392 

.. 15;1~-
16.014 
15.l?Ot. 

15.39 
15.935 
15:726 
15.2()1 
1-5.182: 
15;295 
15.177 
15.21.6 
15. 181 
15,171 
15.158 
15.143 
15.128 
1.5.111 
15.095 

15.0S 
15.063 

0 
ci 
0 
(), 

' - 0 
- --0.905 

--1.35 
-1.116 
-Hin 

- :-1-559 
: -J.~ 

-1.893 
-1~684 

).•. 

-1.159 Plo_tted stiad~ wlu~. 
-1;14 

-1.254 adjusted tim~- Mlo 
-1.135 
-1.174 - - O.Qo5 - 1.034 
-1, 139. : 0,010 ; t.Q04 
-.1.129 0.015 '0.995 
A, 116 · 0.02o OJ~83 
-1-101 0J)27 0.970 
-L086 o.032 • 0.957 
-1.069 - 0.038 0:942 
-1.053 0.045 - 0.928 
-1.038 _ _ _ _ O.Q53 0.915 
-1~021~-

Paget of2 

/ 

-S 

-oo=-u-35 



5/11/2003 9:11:06 8-9 0.14~ 
5/11/2003 "9:11:07 9.5 0.158333 
5/1112003 9:11:07 10 0.166667 
5/1112003 9:11:08 10.6 0.176667 
5/11/2003 9:11:09 11.3 0.188333 
5/1-1/2003 9:11:09 11.9 0.198333 
5111/2003 9:11:10 12.6 0.21 
5/1112bo3 9:11:11 13.4 0.223333 
5/1112003·.· -9:-11:11 14.2 0.236661 
5/1112003 ·. 9:·11.:12 15 0.25 
5/11/2003 9:11:13 15.9 0:265 .. 
5/1112003 9:11:14 16.8 028 
5/1112003 9:11:15 17.8 0.296667 
·5/1112003 9:11:1U 18.9 0.315 
5/1112003 9:11:17 20 0.333333 
5/11/2003 9:11:18 21.2 0,353333 
5/11/2003 9:11:20 22.4 0.373333 
5/11/2003 9:11:21 23.8 0.396667 
5/11/2003 9:11:22 25:2 0.42 
5/11/2003 9:11:24 26.7. 0.445 
5/1112003 9:11:25 28.2 0.47 
5/1112003 . 9:11:27 29.8 ·o.496667 
5/11/2003 9:11:29 31.S 0:525 
5/11/2003 9:11:31 33.3. 0.555 
5/11/2003. 9:-11:32 352 0.586667 
5/11/2003 9:11:35. 37.3 0.621,667 
5/11./2003 9:11:37. 395 0.658333 
5i1112o00 9:11:39 41;8 o.696667 
5/11/200p . 9:11:42 44.3 0.738333 

. 5/1112003 9:11:44 46.9 0.781;667 
511112003 9:11:47 49.7 0.828333. 
5/1112003 9:11:50 52.6 0.876667 
5/11/2003 9:11:53 55.7 0.928333 
5/.11/2003 9:11:56 59 0.983333 
5/11/2003 9:12:00 62..5, 1.041667 
511112003 9_:12:03 66.2 . 1.103333 
5111/2003 9:12:07 70.1 1.168333 
5/1112003 9:12:12 74.3 1.238333 
5/11/2000 9:12:16. 78.7 1.311667 
5/11/2003 9:12:21 83.4 1.39 
5/1.1/2003 9:12:26 88.4 1.473333 
5/1112003 9:12:31 93.7 1-561667 
5/11/2003 9:12:37 99.3 1.655 
5111/2003 9:12:42 105.2 1.7$3333 
.5/11/2003 9:12:49 111.5 1.858333 
5/11/2003 9:12:55 118.1 1.968333 
5/11/2003 9:13:02 125.1 2c085 
5/1112003 9:13:10 132.6 2.21 
5/11/2003 9:13:18 140.5 2.341667 
511112003 9:13:26 148.9 2:481667 
511112003 9:13:35 157.8 2.63 
5111/2003 9:13:44 167;2 2.786667 
511112003 _9:13:54 177.2 2.953333 
5111/2003 9:14:05 187.8 3.13 
5111/2003 9:14:16 199 3.316667 
5/11/2003 . 9:·14:28 210:9 3.515 

. 5111/2003 9:14:41 223.5 3.725 
511112003 9:14:54 236.8 3.946667 
·5/1112003 9:15:08 250.9 4.181667 
5/11/2003 9:15:23 265.8 4.43 

< • 16MWT02 Falling 

52.39 
52.41 
52c36 
52..36 . 
52.36 
52..36 
52:36 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52.34 
52_32: 
52-34. 
52.34. 
52.32. 
52..32 
52.32 
52.32. 
52c32 
$2.32 
52.32 
52.32 
52.32 
52.32 
52.32' 
52.32 
52.29 
52.29 
52:29 
52,29 
52.29 
52.29 
52.29 
52.29 
52.29 
52,27 
52.27 
52.27 
52.27 
52.27 
52.2( 
52.27 
52.27 
52..25 
52.25 
52..25 
52.25 
5225 
5225 

15.042 -1 
15.023 -0.981 
14.996 -0.954 
.14.975 .·-0_933· 
14.951 -0.909 
14.927 -0.885 
14,904 -0.862 
14:879 -0.837 
14.854 -0.812 
14.828 ~0~786 
14.802 --0.76 
14.774 -0.732 
14.746 -0.764 
14.722 -0.68 
14.69.4 -0.652 
14.666 -0.624 

14.64 -0.598 
14.612 -0.57 
14.585 -0.543. 
14.559 -0.517 
14.535 -0.493 
14:511 .· -0.469 

14.467 -0.<145 
14:46 .· -0At8 · . '· . , 

14.431 .. ~39? 
14AOS; '-0!366::·>- i ·· 
-14.384· ::ctti42~: .. · 
14~3ft. .... · · :o.a1a···- ··~ 

14.335 -0.293 
14.315. 
14.293 
14.272 
14.255 
14.236 

·14.218 
14.201 

14.1.9 
14.177 
14.164 
14.153. 
14.143 
14.134 
14.125 
14.117 
14.114 ·. 

14.104 
14,099 
14.095 
14.09 

14.088 
14.082 
14.078 

14.08 
14.071 
14.069 
14.066 
14.064 

14.06 
14.058 
14.056 

Page 2of2 

. -0.273 
-0.251' 
--0.23. 

-0.213 
"-'0:1'94 

-0.176 
-0.159 
-0~ 148 
-0.135 
-0.122 
-0.11.1 
-0.101 

. -0.092 
. -0.083 

-0.075 
-0.072 
-0.062 
-0.057 
-o.053 
-0.048 
-0.046 

-0.04 
-0.036 
-O.o38 
-0.029 
-0.027 
-0.024 
-0.022 
-0.018 
-0.016 
-0.014 

0:068 
0.078 
0.087 
0.097 

0.118 
.0.130 
0.143' 
()..157. 
0.170. 
0.185 . 

0.217 
0.235 
0253 
0.273 
-0.293 

0.340 
0.365 
0.390. 

0.B'tft: 
0.864 
o.841 

.0.822 

9.780 
0.759 

· o.i31 
0.715 
o.693 
0.670. 

OJ320 
.· .... 0..599'· ·. 

. 0.574 
0.550 

. 0.527 
.::. 

. <f..478' 
0.456 .. 

.o-~ .. -

0.445 . 0.392 . 
. ·o.475 . , :\o:a68· : 

0.542 0.322 
0.578 : .. 0.391_ 

0.658 0,258 
9.102 0.241 
0.748 0.221 
0.797 0.203 
0.848. o.iaa 
0;9()3 0.171 
0.962 0.155 
1.023 0.140 
1.088 0.130 
1.158 0.119 
1.232 0.107 
1.310 0.098 
1.393 0.089 
1.482. 0.081' 
1.575 0.073 
1.673 0.066 
1.778 0.063· 
1,888 o:oss 
2.005 0.050 
2.f30 0.047 
.2.262 0.042 
2.402 0.041 
2.550 0.035 
2.707 0,032 
2.873 -0.033 
3.050 . 0.026 
3.237 0.024 
3.435 0.021 
3.645 0.019 
3.867 0.016 
4:.102 0.014 
4.350 0.012 

.. 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorsl~v Method 

Cr:anelN -Project ~ame: . 

Project No.: 

Test Type:-

'.9060 CTO 0279 
·· Rising Head 

'· . :.--~·. 
-0ooo.ey: FredW •. Ri:lmser 
CheCked By: M~ '1~~ 

Radius-of-Well Casing (in}_;,,,_•/. 

Effective Radius of Well &;t~~fi' (in.) : 

Length of Well Screen (ft) : . · 

lime for 37% head change (min.) : 
. · ... ~.:_.;,:•,. 

.·~'·>./<· .. · ·. 
- Hydraulic Conductivify·(K): 

.... _ .. :, 
. ":' ,.· 

····.•. 

.1 ~ r 
1 ;::: A . 

. '10 =L 

oJt=To 
:·'.· 

2.34E-03 ftlmirp 
-• <3::$QE-05 tt.tsee; · 
3.37E+PQ ft.Id~:\( 

" ' 

AoJusT6osl..uG if~sr nATA A.rrAcHEo 

-; ; 

~ .... : 

: '-~ ·. .._._,,; 

~ . ' 

· .. '.· 
·.,,_.· 

· •. t.; 

... .:;: 

Well/B~>ri!lg Nq~: 

Aquifer Type: 

Test Date: 

-f:q~ation: 

16MWT02 
·confined -
11-May-03 

'··'· 

'_'•_ _r2 x Ln(L~) 
•-·~==·-_ix L x'fo· -- ; 
:::·;.' 

·,,, . 

. . .":\. 

\ 
j 



/ 

Tetra Tedi NUS. Inc. 

HYDRAULIC. CONDUCTIVITY 
TESTING DATA SHEET 

PROJECT NAME: . , ..... -~MN~·-·······················-··········-·······················-······:-···'···. YELL/BORING NO.: .\~~~~-. 
PRO.ECT NO.: ······:~~---~ .. S?,~""J.~--'.····· GEoLOGtST: .... \~~j~~c.::V~.-~·-·········-··········-·············: ... 

. . WELL DIAMETER: ······""ft··-············ SCREEN LENG1H/D?fni: ..•... Y---f-·-··<n.:.l.,J. ____ ;;.'.··· TEST NO.: .....•..• ~-----········ · 

STA TIC WA~ LEVEL (Depth/Elevation): . ___ fu . .:~.5 .... ~---···~···-·······-················-~·-·"'·-······ . DA fu ... '5/'l~3---···•··· 
3 TEsT TYPE (Rlslng/FaHlng/Constant Head): ...... ~~~-~.:...· ....... ~---··-'······· CHECl<ED: ..•.. : ...... _ ..........•. ; •. ,. •.....•..•....•. 

. .,. . . . . . . . . . . . . . . \ ·'d:h' >S '\'"{ 6-. --on· ~~ . . . . 
~ MElHOD OF INDUCING WATER l.E\IEL CHANGE: ·········-· •.•... ,..... . ..•..... JU ............... ·--"··············· PAGE ···-· OF ....••.... , 
.., .· . . ·. . . . . . . .· . . ·• \.. . . ~0\) : . . 
~ REFERENCE PT. FOR Wl MEAS. (T~ of Casing. Transducer. etc.),·······-:-~~\\ .......... ----~---····,-······· 
$i--~~~-.-~~~~-.-~~~~-r-_,,.--:---,-,-~~~~~....,..~~~~-.--....--.~~~~~ 

· MEASURED DRAWOOWN ELAPSED ELAPSED MEASURED ORAWDOWN 'ttfl1_ SCHEMAIIC .,. 
Tl!4f~ WATER LE\IEL OR HEAD (flH) TIME·. WATER LEVEL OR HEAD (flH) ~ ·. lit 

' "'O 
._J 

~ z 
0 
0 

~ , 
:I! 

. 2i 
&&.. 

ii 
·-< 
0 
-< 

-· 
....,. 
.... 

{inln. {feet) 

().'-' \\.\ )J '-\. J. 
LS \\..\ .. C\,4;1 

~ 

(feet) (min. .or sec,) 

0 
. -'-o .t\.o~ 

· (feet) . . {feet) 

I 

-"'---~·· ."(' 

BOREHOLE -
·--~~ 

\~ ~c\. -~\ -~\,.\lt 
1---"-~~~-+~-'--->L..~-+-'\---><-..:._;;_-=-'"--+-~~~-'---1-'-~~~-+-~-'-~--'-1 

~-----~~-+----'-~-t---.--~~-l-'---'---1 l 
.oepths · (TOC) • 

.· ..... ~.\)' ~ '~- \ 1i<!2 
q. \~ ,,oi 

U) \\.t .C\.~. 

\5 \'\.~~-

. 'dO \~ {J\,\.,\ 

)\.~ \\.\..\.i~, 

l.C!\,A~ \'-\ -~~ 
. "'c\.;,1 \'-\ .. '},<\,, "?> 

~~":\.. W:~:1-o\. 

+-l. \\Jo 

--\~0,,~. 

+o.C\S'-\ 
.. 

--o."1~ 
~~b~J. 

~-.\.\.~ 

-~-~"\_')_ 

~~"}.':)\ 

~-'\SC\ 

. 

REMARKS: 

.'SL lndlc<ite Swl 
Depth on Drawing 

.. ................... ~ ............................ _ ................. ·_ .. 

~ ....... ~.-...................... -.............................................. . "'\J•BmRI .... . . ...................................................... ~ ................... . 
. . 

-z. . ·······-·-· .. ·-·--~-···-·· .. ·---~-..................... '.".. -.; 

~~~~~~~~--------·--·-·-----------------·-· 
l::f::t:j ........................................................ -........................... . 
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16MWT02 AiSirig 

-, In-Situ Inc_ MiniTroll Pro 

Report generated: 5/11/2003 13:21 :39 
Report from file: ___ \SN00824 2003-0~1109170416MWT02 Rising.bin 
Win-Situ Version 4-41 

Serial number: 
Firmware Version. 
Unit name: 

824'• 
3_06 

Te5tname: 16MWT02 Rising 

Test <;lefined on: 5/1112oo3 · 9::t6:4i 
Te$t started on: 5/1112003 · 9:l7:04 
Test stopped on: NIA WA 

. Test extracted on: NIA NIA 

Data gathered using Logarithmic testing 
· Ma>cimum time b1 Seconds_ 
Number of data~ 116 

TQTALDATASM 116·• 

Channei number [1j ·· 
Measurement typ. Temp.eratore 
Channel riame:. ·Temperati:Jre 

Channel number [2] 
Measurement typ. Pressure· 

. ~ . 

Channel.mU'ne: Depth . • · · 
. Sensor Range: 30.PSIG_ . 

·. Specific graVity: 1: 

Date Tillie ·. ET (sec)' ET (min) 
.- .. ·~·'~-

5/11/2003 9:17:04 o. 

Chah[1] Chan[2f Displacement .·. .· .. 
Fahrenheit Feet H20 Feet · ' . adjosted'tlme Mio 

0 s2_23 14'.045 0. ·<. 

5/1112003 9:17:05• o_3 0.005. 52_27 ·14~'058 0.013 
Q.02 
~2:04 
·o..sa 

5/11/2003 9:17:05 o_6 0_01 
5/11/2003 9:17:05 &9 O.o15 
5/11/2003 9:17:06 1-2 0_02 
5/11/2003• 9:17:00 1-5 0_025 
5/,1/2003 9:17:06 1-8 0_03 
'5/H/2003 9:17:07. 2--1 0_035 
5/11/2003 9:17:07 2-4 0-04 
5111/2003 9:17:07 2..7 0_045 
5/1112oo3 '9:17:07 3 

.. 
0_05 

5/11/2003 9:17:08• 3_3:. 0_055 
5/11~· 9:17:08 . 3-6 0_06 
5/11/2003 9:17:08· :t9 0_065 
5111/2003 9:17:09 4_2 0_07 
5/1V2003 9:17:09 ·4.5 0_075 
5/1112003. 9:17:09 .. 4-8 0.08 
5/1.1/2003 9:17'.10 5_1 0_085 
5/11/2003 9:17:fo 5-4 0.09 
5/11/2003 9:17:10 .5.7 .. 0.095 
5111/2003 9:17:10 6 0.1 
5/11/2003 9:17:11 .· 6.4 0.106667 
5/11/2003 9:17:11 6.7 0.111667 
5/11/2003 9:1.7:12 7.1 0:.118333 
5/H/2003 9:17:12 7.5 0~125 

5/1112003 9:17:12 8• 0.133333 
5/11/2003 9:17:13 8.4 0~14 

·52_29 · 14~005 
:. ,'. 

.. 52_29 · 12_005• 

52-29 14;575 
52-32 12.293· 
52_32 12.97 
52-32 12.~ 
52.-32 • 12:9()7 
52..32 . :12~694 
52-32 12-'S.15 
'52..32 '12Jl3 
52:.32 12_786 
52_34 12:862 
52:34· 12,873 
52:34 12~8oo 
52_34 12J399 
52.34 12.903 
'52.34 1?.Q35 

: 
52.34 12931 

·52_34 12..~51 
52_34 12.965 
52_34 12i979 
52.34 12;994 
:52_34' 13:007 

. 52;34 13.028 
52.34 130047 

Page 1 of3 

-1.752 
. -1.075 
~1,581 

-f.138 
.~1:351 

-1.23 
-1.215 
-1:..259 
·-1~183 
-1-172 
-LI 59 Plotted _shaded values. 
-1.146 
-1.142 adju5ted tinie h/tlo 
"1~11 

-1.114 · otoos~: t.004 
-1.094 ·0~010 .. 0.986 .. 

-1.08 . 0.017 0_973 
~1.066 o:o2z o.960 
-1.051 0.-028 0_947 
-1_008 0.035 0~935 
-t.017 . 0.043 0.916 
-0_998-

ho= -1.'11 



5/11/20031 9:17:13 8-9 R148333 
5/11/2003 .9:17:14 9.5 0_158333 
5/1112003 9":17:14 10 0.166667 
5/11/2003 .9:17:15 10.6 0.176667 
5111/2003 9:17:16 11.3 0.188333 
5/11/2003 9:17:16 11.9· 0.198333. 
5{11/2003 9:17:17 12.6 0:21 
5/11/2003 9:17:18 13.4 0.223333 
5/1112003 9:17:19 14.2 0.236667 

. 5/1112003 9:17:19 15 0.25 
5/1112003 9:17:20 15.9 0,265 
5/11/2003 9:17:21 16.8 0.28 
5/11/2003 9:1?:22 17.8 ·0.296667 
5/11/2003 9:17:23 18.9 .· 0.315 
5/.11/2003 . 9:17:24 20 0.333333 
5/11/2003 9:17:26 21.2 0.353333 
5/11/2003 9:17:27 22.4 0.373333 
511112003 9:17:28 23.8 0.~6667 

5/11/2003 9:17:30 _25.2 0.42 
5/11/2003 9:17.:31 "26.7 0.445 

. 5111/2003 9:17:33 .28.2 0.47 
5/1112003 9:17:34 29.8. 0.496667 
5/11/2003 9:17:36 31.5 0.525 
5/11/2003 9:17:38 33.3 0.555 
5/11/2003 9:17:40 35.2 0.586667 
5/11/2003 9:17:42 37.3 0.621S67 
5/11/2003 9:17:44 39_5· o.658333 
5/11/2003 9:17:46 41.8 0;696667 
5/11/2003 . 9:1_7:49 44.3 0.738333 
5/11/2003 9:17:51 46.9 .0.781667 
5/11/2003 9:17:54 49.7 Oc828333 
5/1112003 9:17:57 52~6 0.876667 
5!1112003 9:18:00 55.7 0.928333· 
5/11/2003. 9:18:03 59 0,983333 
5111/2003 9:18:01 62.5 ·1.041667 
. 5/11/2003 9:18:11 . 662 1.103333 
5/11/2003 9:18:-14 70.1 1"~61333\3. 
5/11/2003 9:18:19 74 .. 3 1.238333 
5/11/2003 9:18:23. 78.7 1.311667 
5/11/2003 9:18:28 83.4 1.39 
5/11/2003 9:18:33 88.4 1.473333 
5/11/2003 9:18:38 93:7 L561667 
5/11/2003 9:18:44 99.3 1.655 
5/11/2003 9:18:50 105.2 1-753333 
5/11/2003 9:18:56 111.5 1.858333 
5/11/2003 9:19:02 118.1 1.968333 
5/11/2003 9:19:09 125.1 2.085 
5/11'/2003 9:19:17 132.6 2.21 
5/11/2003 9:19:25 140.5 2.341667 
5/11/2003 9:19:33 148.9 2.481667 
5/11/2003 9:19:42 157c8 2~63 
5/11/2003 9:19:52 167.2 2.786667 
5/11/2003 9:20:02 1772 2.953333 
5/11/2003 9:20:12 187.8 3.13 
5/11/2003 9:20:23 199 .3.316667 
5/11/2003 9:20:35 210.9· 3.515. 
5/11/2003 9:20:48 223.s 3.725 
5/11/2003. 9:21:01 236.8 «3c94666i · 
5/11/2003 9:21:15 250:9 4.1816.67 
5/11/2()03 9:21:30 265.8 4.43 
5111/2003 9:21:46 .. 281.6 4.693333 
5/H/2003 9:22:03-·· 298.4. 4.973333 
5/11/2003 9:22:21 316'2: 5.27 
5/1.1i'2003 9:22:39 335 5,583333 
5/11/2003 9:22:59 354.9 5.915 

16MWT02 Rising · 

52.34 13.06 
52.34. 13.078 
52.32 13.084 
52.32 13.099 
52.32 13A16 
52.29 13.133 
52.29 13.15 
52.29 13.169. 
52,29 13.185 
52.29 13,204 
52.29 13.223 
52,29 13.243 
52.29 13.264 
52.29 13.284 
52.29 13.305 
52.29 13.325 
5229 .13.348 
52.29 .13.372 
52.29 13~395 

52.29 13.415 
·5229 13A39 
52.29 13.462 
52.29·.· 13.484 
52.29 13.514 
52.29. 13.531 
52.29 13.555 
52.27 13.58 
·52_21 13.6 
52.27 .. 1.3.626 
52.27 13.649 

; 5227 13.671 
52.27 13.692 
52.27 ·13.714 
52.27 13.735 

·.5i2T 13.757 
.. 5227 13.776 
52.27. -13.794 
52:21 · 13.813 

. 52.27 ·::13.83 
52.27 13~845 
52.27 ·. 1_~;862 
52.27 13:873 
52.25 13.(Jfl6 
.52.25 13:899 

·.52.25 13.911 
_52.25. -13.927 

. 52.25 13.931 · 

.. 52.25 1;3:~9 
•52:25 13'.944 
··52.25. 13:952 

52.25 13.~959 

52.25. 1.3.965 
52.23 • 13.967 
52.25 .{3~972 
52.23 13.976 
52.23 13_98 
52.23 13:98 

;, . 52.23 1.3.982 
•.52.23 13.9.84 

52.23 . 13.987 
52.23 13.989 
52.23 13:989 
52.23 13.985 
52.23 .13.987 
52~25. 13.9.87 
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-0.985 
-0.967 
-0.961 
-0;946 
-0.929 
-0.912 
-0.895 
-0.-876 

-0.86 
-0,841 
-0.822 
-0.802 

. -0.781 

-0.761 
-0-74 
-0.72 

-0.691 
-0.673 
.-0.65 
-0.63 

'-0.606 
-0.583 
-0.561 
-0,531 
-0.514 
-0.49. 

-0.465 
. -0.445 
-0.419 

--0.396 
-0.374 
-0,353 
-0.3;31 

-0.31' 
-lt288 
-0.269: 
-Q.251. 
-0.232 
-0.215· 

-02 
-0.183 
-0.172 
-0:159 
-0.146 
-0.134 
-0-118. 

· •"O.H4 
. -0.106 

-0.101 
.• -0.093 

.-0.086 
-0.08 

--0;078 
·-0.073 
-0.069 
-0.065 

.. -0.065 
-0,063 
-0:061 
-0.058 -

. -0.056 
-0.056 

-0.06 
-0;(}58 
<0.058 

0.058 
0.068 
0.077 
0.087 
0.098 
0.108 

0.133 
0.147 
0.160 
00175 
0.190 

0225 
. 0.243 

0.263 
0.283 
0.307 
0.330 
0.355 
o.380 
0.407 

· .. 0.465 
0.497 
0.532 
0.568 
0.607 
o~648· 

. 0~692 
0.738 
0~787 

. 0.838 

o.® 
0.871 
0.866 
Q,852 
0.837 
(>-822 

0.789 
o.i75 

. 0.758 . 

.. 0.741 
. 0,723 

0.686 
0,661 
OJ>49 
0.628 
0~6.06 

0.586 
0.568 
0.546 
0.525 

0;478 
0.463 
0.441 
0-419 
0.401 

.. 0.377 
0.357 •.. 
0.337 
·o.a18 · 
0.298 

0;893 0.279 
0,952 0.259 
1.013 0.242 
1 :01s . 0,226. 

1.222 
1.300 
1.383 

. 1.472 
1.565 
1.663 
1~768 

1.878 
1.995. 
2.120 
2.252 
2.392 ... -

··' 2.540 
2.697 
2.863 
3.040 
3.227 
3.425 
3.635 
3.857 
4.092 
4.340 
·4~603 

4.883 
5.180 
5.493 
5.825 

Q.194· 
0.180. 
0.165. 
0.155, 
0.143 . 
0.132 
0.121:'. 
0:100 
.O.to3 
0.095 
0.091 
0:084 
o.o7i. · 
0.072 
0.070 
0.066 
0.062 
0.059 
0.059 
0.057 
0.055 
0.052. 
0.050 
0.050 
0.054 
0.052 
0;052 

-

~ ·.' 
. :_:, 

\. 

. J· ·. 

\ 
/ 



16MWT02 Rising 

5/1112003 ·9:23:20 376 6.266667 52..25 13.987 -0.058 6.177 0'.052 
5/11/2003 9:23:43 398.4 6.64 52.23 13.987 -0.058 6.550 0.052 
5/11/2003 9:24:06 422~1 7.035 52.23 13.9?9 -0.056 6.945 0.050 
5/11/2003 9:24:32 4472 7.453333 52..23 13;989 -0-056 7.363 0.050 
5/1112003 9:24:58 473.8 7.896667 52.23 13.985 -0.06 7.807 0.054 
5/1112003 9:25:26 502 8.366667 52.23 13;985. -0.06 8.277 0.054 
5/11/?~ 9:25:56 531.9 8.865 52.23 13.985. -0:06 .8.775. .o;054 

. Sf11!2003 ·9:26:28 563S 9:~'1'667 52.23 13.985 -0.06 9.302. 0.054 
5/1.112003 . 9:27:01 597 9.95 52:.2 13:986 -0.059 9'.860 · .. (f053 
~:11~ .9:27:37 632..5 .• 10;54167 52.2 13.984 -0.061 '10A52 0.055 
5/1112003 9:28:14 670.1 11.16833 52.2 13.984 -0.061 11.078 0.055 
5/1112003 9:~:54 709.9 11.83167 52.2 13:984 -0.061 11.742' 0.055 
5/11/2003 9:29:36 752..1 12.535 522 13.982' -0.063 12.445 ·0.057 
5/11./2003 9:30:21 796.8 13:28 s2.2 13.98 .-0;065 13.190 0.059 
5t11t2oo3 9:31:09 844.2 14.07 52,2 13:978 -0.067 13.980 0:060 
5/1112003 9:31:59 894.4 14.90667. 52.2' 13.976 -0.069. 14.817 0,062 
5/11/2003 9:32:52 947.5 15.79167 522 13.975 -0.07 15.702 0.063 
5/11/2003 9:33:48 1003.8 16.73 52.2 13.975 -0.07 16.640 o:o63 
5/11/2003. .9:34:48 1063.4 17.72333 52.2 13.97~ 

: -0.07 17.633 0.063 
5/11/'2003 .9:35:51 1126.6 18.77667 52.2 1~.971 .. -0.074 18.687 0:067 
5/11/2003 9:36:58 .1193.5 19-89167 52.2' 13.9i1 -0;074 1'9.802 -.·, 0:067. 
5/11./2003 ·9:38:09 1264.4 21.07333 52.2 .13.967 -O.o78 20.983· <ioto 
5/1112003 9'.39:24 1339'.5 . 22~325 52.2 '13:965· . -0.08 22.235 0.072 
5/11/2()03 9:40:43 1419 23.65 52.2· ii965 . . ··..o:&'' 23.560 ·0.012 

.. 
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· TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Name: 

Project ·~o.: 

Test Type: 

Crane IN ... 
9060 CT00279 
Falling Head 

Do~By: .Fred W. Ramser 

Ch~kedBy: ~~ fa~)/Ol 

Radius of Well Casing (in.):. 

Effecijve Radius of Well Screen (in:) : 

Length-Of Well Screen (ft): .. 

lime for 37"/o head change (min.) : 

.. Hydraulic Conductivity-(K) : 

1 = r 
1=R 

10=.L · 
·2.20=+0 

7.56E~04 ft./min;, 
1.26E-05 ttJsec. 
1.09E+OO ftJday 
3~84E~04 cm./sec. 

ADJUSTED SLUG TEST DATA A IT ACHED 

I-

Well/Boring No.: 

AquiferT~: 

T~tDate:: 

;': --~; 

16MWT04 
c0nfinoo~ • 
11-:Mciy-03 

-'·: .. • .. ' 

. r 2 x Ln(L/R) 
K= . . 

· 2xL x·To 

.. .,_,./ 



·~· 
Teb'a Tedt NUS,, Inc. 

HYDRAULIC• CONDUCTIVITY 
TESTING DATA. SHEET . -

. PRO.£CT NAME: -----~!\2~--~----------·--·---o-~---··------------------- YfllfBORING NO.: _.1_\).~}9~ 
PR()..ECT· NO_: ~----;~--~-:_Q~-:t·t___ GEOl<>GlST: ---~~-~-~~~o:_, --------~-----------~-:-----'---~ 

. . . . . ~r . . ·. . r / "\- c,.,.' . . ... . . 
. :Ytru. DIAMETER: ---~4-----·"·--· SCREEN l.fNGIHJl>?lH: ___ \.0.:.7.-lt'J..~....;-.. ~-- ]£ST NO.: --~.:~----"--.:.-. . 

• STATIC WATER LEW!. (Oepth/Elewttoo): .... ...:. '-~O...::.. _____ ._ _____ "--~---;..:.·'---~-~-~--' · DATE .:J/¥.3:.: · · 
· .. _. .. · . : . ... ,· . . .·. . . . . . . ' PA~ . . .·· .. · .· . :·· . ·.. : .. ·····-··· 

·~· •· lEST TYPE '(RIS"1g/FoUfng/COnstant· Head): .... ;\.l!L--~-----·-:--··--·---··-··-·-·· . 'CHECKED: .:. _________ ,:__ __ ._,--"-----~---
' · ·· · -rr ·. ···'/ · · · · . · ·· · · : 

. ~. METiioo CF 1Novc1Hc wATER.l.EVEL CHAt4ce __ l:~ __ z:_ ~}~~~~~-:~~...,. PAGE .~-~OF~-"----
:: . . . . ' ' . . . . . . . . . ·. ' . ' . . . ~o a . . ·. . . 'l..;.."'°""·""' . ' 
~. R£FERENCE PT .. FOR M.. MEAS. (TQp of Cqslng. TransduC«. etc.):-~--,~~-~---~...!-~--------
.~ . . . 

ilAPsE:o· 
:· . TIML 

' "'! ' £~~« ~) ii! '· '-..../ 
a. CJ 

··o 
·~ ·o.Mt 

. '~: r'\ '\t .. 

. · MEASURED ORAV4>0v,'N · ElAPsED 
WATER.· lEVf]_ OR HEAD {6H) f>"'."o.TIM. E .. " 
. . (feet) . (feet) · · tmlnl ·«,sec;) 

t\ .. ~ .Q ' ·:·'"'--\$;' 
.. '}\~~) • ~~-~'\ ; . K ,,c.tl. 

~-'">;,,~ . ~\~l.u_;,, 

MEASURED ORA\IDo~ Ml 1 SCHEMATIC 
WATER LEVEL OR HEAD {6H:} ---C:: · 

'(feet) , (feet) · - = -:~ - <;{I 
. \\!'l\C\. _,. 0.-~1 . : eORm<ltE - . 

\
'1:1 ,. , .. ,.. . .7;,. . "' ".: .• _< :s·. "'.; .. "' ..... · .. ·· .. >, -. ~: ' -: ' ·.' ~- ... \,11· .:· .. . ·.: . t··: . 

. ' ••.... ·i· .. ···'·: .. :• -' f. ; .· .V. ~ \). . 

··~ . o :~, ·\ft,(\:';,\ ·. ~-~n'. >· he;4'1:>-r . .. . .. ~·h: _;' .=()._;.~::;,..,' ·:!)_-••• -. ;:-'--· . ' 1---'-\C\.-'-,_,-', • ..,:.. ~~."--.--J-,.-. '-_..;\~ .. ~=~ILJ·fl....,,· ......... 4-"-'----'-----~. '-. .-... ,......__--=-.;:.-"'---'='-...'------'---.-I ' '" . ~·· :.· ' 

maths (IOC) 
'~· .,. 

r--~~=. -.-. r.. "--~==~+-~..,;..,.,.;~-.,-tc-'----'--~~__;_...c--'---"'-+--'-'-~'--'1 ... ""' . .,- -' \{-,\.~r . 

~ -tjW' : \;'Ytb · ~~\~J · ~~ , 
· l~.o~~: \tt~$'-\ .. ~·.q~,r ., ·· .··.. . . . ( 16 '. 

...,.:,-._,.(~)-~'C\--o .• ~ .. -.-.. r •. -.-~-<t,,...>.l\;-· ~u-. ,._-. ~,...,. ... -::-~~.:~~ .. h .-. !\~ .. -•. -r-:--~-.~:~:~ .. ~-~ ... -. -. ; ........ -. -..,---~-----..,!I~' . , 
; '. <t~~S' : .\~:'),<Vl --0~~~) ~;:::::' :.~k""t . 

.. / ·· .. · ·'A.·.~: ' ' . ·. \'\ -:1-0' . . '·. ···.LQ. ·-~ "'··· ... · ' • a: ' . 
~"\ ·d' .P ·~l>O' 

.. <a-~<6 \~~\o<\ :i.9~'-t~, . " · · · · 
. \i .'\;"1,1 ·, •.. :~ ~~~ •. . ' !. !thrn.:r~:; 

Z.--·· ------~---------:----;.,;... __ ;.;... ___ .~--,;.~--:--.~··· . 
...... --.:.--·-··-·-···..._--·--··--........ -... ----­

' ' ·- ---·---··-·-··--······-.. --.-.. :..:. ............ ..__-... -.. 
. . :, 

- .. • ... · 
l=t:t+t=t=f=IC!t:t=1ld;:11:t:1~::t::t::t::t::t::t::t=t=t=l=t=l44' :::t' ':::t'. :::t'.. :::t· 4, ::t· :::t• =1 .. :::t' ::t=l=t=1::t=l::t=l::t=l;:::1'*-------------------------~-----------------·· 

' ;, •. ,.. • "! • ' ). 

~F-t-lt-+-i~~r+-f--t--t-+-+-+-+-+-+-+-+-+-+~-+-+-t-+-;t-t--'f-+-+-+-+-+-+-+~-+-+-+-+-+-+--t-i'"··-·-·········--····-·---·- .. ·-·-·-·--·----"'­
. I,, 

°'• 
~·· 07'. 
O.•. 

CALCS.SKETCH MAPS. £TC_: 
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16MWT04 Falling 

In-Situ Inc. MiniTroll Pro 

·Report gen 5/11/2003 13:22:45 
Report fror ... \SN00824 2003-05-11 102438 16MWT04 Falling.bin 
Win-Situ V 4.41 

Serial num 824 
Firmwar~ \ 3.06 
Unitn&irie: 

Test name:. 16MWT04 Falling· 

Test define. 5/11/2003 10:24:28 
Te5tstarte 5/11/2003 10:24:38 
Test stopptN/A . N/A 
Test extrac NIA NIA 

Data gathered using logarithmic testing 
Maximun Sec0nds. · 
Number•· 124 

TOTAL DA 124 

Channel number (1) 
-Measurer Te111perature 
Chanriel r :r emperatµre 

Channel number (2) 
!'Jfeasurer i:>resslire 

· Chiinnel r Depth . 
Sen5or R 30 PSIG. 
SpedHC g 1 

: .. ,;' 

, . .• ch<iri£'11 .. Chan[2L .~isplacement 
ET(sec) $'.(min) Fptirenheit.FeetH20 Feet .. adjusted time h/ho ·bate 

5/11/2003 10:24:38 
5/11/2003 10:24:38 
5/11/2003 10:24:38 
5/11/2003 10:24:39 
5/1112003 . 10:24'.39 
'5/11/2003' 10:24;39 
5/11/2003 . 10:24:40 
51t1/2Qo3 10:24:40 
5/11/2003 10-24:40 
5/11/2003 10-.24:40 
5/11/2oo3 10:24:211 
5/H/2003 10-24;41 
si11f2003 .. 10:24:41 
5/f 1/2003. 10:24:42 
5/1112003 10:24:42 
sh 112003 10:24:42 
5/1.1/2003 10:24:43 

. 5/1112(}();3 10:24:43 
5l11/2003 10:24:43 
5/11/2003 10-..24:43 
5/11/2003 . 1~:24:44 
5/11/2003 10:24:44· 
5{11/2003 10:24:44 
5/1112003 10:24:45 
5/1112003 10:24:45 
5/11/2003 10:24:46 . 
5/11/2003 10:24:46 

0 
0.3 
0.6 
0~9 

1.2 
1:5: 
1.8 
2.1 
2.4 
2.7 

3 
3.3 
3.6 
3.9 
4.2 
4.5 
4.8 
5.1 
5.4 
5.7 

6 
6.4 
6.7 
7.1 
7.5 

B 
8.4 

0 
0.005 

0;01 
q~cn5 
•tJ.~02 
0.Q25 
.. 0.03 
O.Oas 
0.04 

Cl()4~ 
o;o5 

,0;055 
··~ Q.06 
0.065. 
o.w 

0.075 
0,08 

OJ)85 
; · o'.09 

0:005 
0.1 

o, 1()6()67 
0.11.1~7 

0.118333 
0.125 

0.133333 
0.14 

.... ,, 
' -r~ 

.· S.5'.56 
55.61 
~.61 

_55;63 

•:.i~~;~·· 
.•55.63 
55 .• 63 

·. 5!i.63 

.<~~;65 

.:.:~:~· 
; 

55.65 

··,a=~ 
55~65 
•§5~65 
•55,65 
.ss:65 
:5$:65 
55:65 
55~65 
55.65 
55.65 
55.65 
55.65 
55,67 

18.609 
···;:c· 

18.609 
1a.~w 

18-,.61 
HU309 
18~~ 
18.609 

18.f?0.9 

<::!~::·· 
18.6p9 
18.609 
1K009 
1ft609 
18.~ 

18.~ 
18.609 
t8if399 
18.609, 
18.009 ~ 
18.609 
1a.6o9 
18.609 

·rn.636 
18.64 

21.·903 

0 
0 

.,0 
o.op1 .. 

·:O. 
0 
o .. 
O; 
0.' 

0.00l 

.9, 
0 
O: 
o, 
,0. 
0 
o. 
0 
0 
.(j 
0 
o: 
0-

.. 0 
0.027 
0.031 
3.294 
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5/11/2003 10:24:47 8.9 0.148333 
511112003. 10:24:47 9.5 0.158333 
5/11/2003 "10:24:48 10 0.166667 
5/11/2003 10:24:48 10.6 0.176667 
5/11/2003 10:24:49 .11.3 0.188333 
5111/2~ 10:24:50 11.9 0.198333 
5/11/2003 10:24:50 12.6 0.21 
511-1/2003 10-24:51 13.4 .0:223333 
5111/2003 10:24:52 14.2. 0,236667 
5/f1/2003 10:24:53. 15 0.25 
5/11/2003 10:24:54 15:9 0.265 
5111/2003 10:24:55 16.8 028 
5111/2003 10:24:56. 17."8 ·. 0296667 
5111(2003 10:24:57 18.9 0.315 
5/11/2003 10:24:58 20 0.333333 
5111/2003 10:24:59 212 0.353333 
5/11/2003 10:25:00 22.4 0.373333. 
"511112003 10:25:02. 23.8 0.396667 
5/11/2003 10:25:03 25.2. 0.42 
5/11/2003 10:25:04 26.7 0.445. 

'5/11/2003 10:25:06 282 0.47 
.5/1112003 10:25:08 29.8 0.496667 
5111f2o03· 10:25:Q9 31.5 0.525 
511112003 10:25:11 33.3 0.555 
5111/2003 10:25:13 35.2 0.586667 

. 5111/2003" "10:25:15 37.;J 0.621667 
St11/2003 10:25:17 39.5 0.658333. 
5111/2003 . 10:25:20 41.8 . 0.696667 
_5111/2003. . 10:25:22 44.3 0.738333 
5111/2003 .10:25:25 46.9 O.l8166i 

·. 5111/2003 1():25:27 49.7 0.828333 
51U/2003. 10-25:30 52.6. 0.876667 
511112003 10-25:33. 55.7 0.928333 
5111!.2003 10:25:37 59 0.983333. 
5/1.1/2003 10-25:40 62.5 1:041667 
5111/2003 10:25:44 66:2 1.103333 

.. 5/1112003 10:25:48 "70.1 1.168333 
5/11i2003 10:25:52 14:3 1.238333 
5111i2003 1.0:25:56 78.7 1:311667 
5111/2003 10:26:01 83.4 1.39 
5111/2003 10:26:06 88.4 1.473333 
5111/2003 10:26:11 93.7 1.561667 
5111/2003 . 10:26:17 99.3 1.655 
5111/2003 10:26:23 105.2 1.753333 
5/1112003 10:26:29 111:5 1.858333 
5111(2003. 10:26:36 118.1 .· 1.968333 
5/~1/2003 10:26:43 125.1 2.085 
.5111/2003 10:26:50 132.6 221 
5111/2903 10:26:58 140.5 2.341667 
5/11/2003 .10:27:07. 148.9 2.481667 
5111/2003 10:27:16 157.8 2.63 
5/11/2003 10:27:25 167.2 2.786667 
5111/2003 10:27:35 177.2 2.953333 
5111/2003 10:27:46 187.8 3.13 
5/11/2003 10:27:57 199 3.316667 
5111/2003 10:28:09 210.9 3.515 
5111/2003 10:28:21 223.5 3.725 
5111/2003 10:28:35 236.8 3.946667 
5111/2003 10:28:49 250.9 4.181667 
5111/2003 10:29:04 265.8 4.43 
5111/2003 10:29:19 281.6 4:693333 
5111/2003 10:29:36 298.4 4.973333 
511112003 10:29:54 316.2 5.27 
5/11/2003 10:30:13 335 5.583333 
5111/2003 10:30:33 354.9 5.915 

55.67 
55.67 
55.63 
55.63 
55.63 
55.61 
55.61 
55.61 
55.61 
55.61 
55.61 
55.61 

. 55.61 
55.61 
55;61 
55:61 
55.61 
55.61. 
55.61 
55.61 
55.61 
55.61 
55.61 
:55.61 
55.61 
55.61 
55.61. 
5~-~1 
55.61 
.55 .. 61 
55.61 
55J;i1 
55,51· 
55.58 
55.58 
55.58 
ss:sa· 
55.61 
55.58. 
55.58 
55~58 
55;~ 

·55.63 
S5.sS 
55.58 
55.58 
55.58 
55.58 
55.58 
55.58. 
55.58 
55.58 
55;58 
55.58 
55.58 
55.58 

. 55:58. 
55.58 
55.58 
55.58 
55.56 
55.56 
55.56 
55.56 
55.56 

16MWT04 Falling 

20:014 
19.411 
20.375 
20.449 
20.011 

"19.906 
19.931 
19.955 
19.961 
19."961 
19.953 
19;944 
19.933 
19.921 
19.908" 

.19.897 
19.886 
19.811 
19.858 
19.841 
19.828 
19.813 
19;796 
19.783 
19.766 
19.748 
19.729 

19.71 
19,69 

. 19.669 
19.647 

. 19.626 
19.598 
19.573 
19.554. 
19:528. 
·.19_5 

19.479 
19.446. 
19:416 
19.326 
19.337-·; 
19.~1 
19~294 

19!266 
19.233 
19:201. 
19.167 
"19)36 
19.'106 
19:074 
19 .. 035 
19.007 
18.977 
18.947 
18.919 
18.893 
18.8~ 

Hf839 
18.815 
18.793 
18.778 
18.isi 
18.733 
18.ifo 

1.405 
0.802 
1.766 

1.84". 
1.402 
1.29"7 
1.322 
1.346 
"1.352 
1.352 
1.344 
l.335 
1.324 
1.312 
·1.299 
1.288 
1.277 
1.262 
1.249 
1.232 
1.219 
1."204 
1.187 
1.17 4 ·Plotted shaded. values. 
1.157 
1. 139 adjusted time h/ho. 

1.12 0.000 1;000 
1. 101 0.038 0~983 

. 1.081 0.080 0.965 
1.06 . Oc123 0;946 

1.038. 0.170 0.927 
1.Q17 0.218 0.908 
0.989 
0.964. 
0.945 

········o.919. 

.O.BT 
o!S:fr ···· ·· 
o.867 
0.717 
o.12a·· 
o.732: 
0.685 
o.657· 
0.624. 
o.5~2····· 
o.ssa·· 
o.$27 ··· 
0.497"'. 
0.465. 
0.426 
.o.39a 
0.368. 
o.338·· 

0:31 ;' 

0.284 
0256 
o.23 

o.206 
0.184 
0.169 
o.142 
0.124 .. 

0.107 

. 0.325 
0.363 
0~445 

0.861 
0.844 
0.821.· 

· o.sao · 0:771 
<o:~ · . o.747 
0:-132 0.721 
0.815 
'o:9o3 

· ':1.{jg5 
·' 1.2oo 

't.310 
1.427 

t 
. /1"!823 

1.972 

··2295 

.2.472 
2:658 
2;~7 

. 3.288 
3.523 
3.772 
4~035 

. 4,315 
4.612 
4:925 
5.257 

0.640 
: o.~65o 

.'0.612 
0:581 

.0.557. 
o.529 

():471 
··. tt444 
'0:415 

.. 0.355 
0:329 
0~302 
0:277 

0.229 
0:~5 
oj84 
0.164 
b.i5l 
0.127 
0.111 
0.096 
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5111/2003 . 10:30:54 
5111/2003 10:31:16 
SJH/2003 10:31:40 
5111/2003 10:32:05 
5111/2003 10:32:32 
511112~ 10:33:00 
5111/2003 10:33:30 
5/11/2003 10:34:01 
5/1112oo3 '·.1Q:34:35 
5111/20Q3 }9=:¥>:1p 
5/11/2003 10:35:48 
51l1i2003 10:36:28 
5111/2003 10:37:10 
511112003 10:37:55 
5111/2003 10:38:42 
5/11/2003 10:39:32 
511112003 10:40;25 
5/11/2003. 10:41:22 
5/11/2003 10:42:21 
5111./2003 10:43:24 
5111/2003 10:44:31 
5111/2003 10:45:42 
5/11/2()()3 10:46:57 
5/11/2003 10:48:17 
5111/2003 1-0:49:41 
5/1112003 lct51'10, 
511112003 1'0:52~4~· 
5111/2003 10:54:25: ; 

. 5/111?003 10:56:11 
s11112003 10~58:03 
5111/2003 1 '1 :00:02 
5/11 /2003 11 :02:09 

376 6.266667 
398.4 6.64 
422..1 7_035 
447.2 7_453333 
473.8 7.896667 

502 8-366667 
531.9 8-865 
563.5 9.391667 

597 '9:95; 
632-5 ·10.54Jfrr·.· 
670.1 11-16833 
709_9 11.83167 
752.1 12..535 
796.8 13.28 
844.2 14.07 
894.4 14.90667 
947_5 15.79167 

1003.8 16,73 
1063.4 17.72333 
1126~6 18:77667 
1193.5 19:89167 
1264.4 21.07333. 
1339.5 . 2:?,;325 

. 1419 23-65 
. 1503.3 . 25.055 

.· 1 ~~2-!> : 26.54333 

.. · t687.1 ... 2a;11833• 
178{..g ·29.78667 
1893.3 ·31;555 
2005.7 33.42633 . 
2fa4f '35.41i6i 
2250.8 37.51333 

55.56 
55.56 
55.56 
55-56 
55.56 
55.56 
55.56 
55.56 
55.56 
55.56 
55.56 
55.56 
55-56. 
55.56 
55_58 
55.56 
55.58· 
55.56. 
55.58 

·s5.58 
55.58 
55.58 
55.56 
55.58 
55.58 
55.58 
55.58. 
55.5fl 
55.58 
55.58 
55.58 
S5.58 

16MWT04 Falling 

18.703 
18.69 
18-68 

18.'.669 .. 
18:66 

18.652 
18.645 
18.641 
18.~ 

18,634 
18-628 
18-~fr 
18-624 
18-621 
18.619 
10.619 
18-615 
18.617 
1.8.613 

· 10,606 · 
18.609 
18.611 

18.61 
18,607 
HtOOS 
t0.602 

.18-po2 
18.007 
rn:604 
18.607 
18:606 
18.606 

0.094 
0,081 
0.071 

0.06 
0.051 
o.o43 
0.036 
0.032 

0.03 
0.025 
0.019 
0.017 
0.015 
0.012 

0.01 
0.01 

0.006 
o:oos 
0.004 

-().()03 
0 

. 0.002 
0.001. 

. -OJ)Oz 

·.":0.oo:r 
:: ~i~~> 

-0~002 
-0.005 
-0.002 
-O.oo3 
-0;003 
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5.608 - 0.084 
5.982 0.072 
6.3fl 
6.795. 
7.238 
7-708 
8.207 
8-733 
9..292 
9.8:83 

10.510. 
11.1°73 
11,877 
12.622 
13.41'2 
14.248 
15:133 
16:072 
17.065 
18.118 
19.233 
20.415 

.. 21.667 
.·_22.992 

24,397 
25.885 
#A60 

•. '29.128 
30.897 
32.770 
34.753 .. 
36.855 

0,063 
0.054 
0.046 
o.038 
0.032 
o.929 
0.027. 
0.022 
0.017 
0,015 
0.013 
0.011 
0:009 
0.()00 
0.005 
0.007 
0.004·· 
-o~oo3 
o.ooo 
OJ'.Xl2 
0.001 

-cwo2 · 
-0.003 
-0.006 
-0.006 

. -0.()02 .. 

-0:004 
-0.002. 
-0.003 
-0.003 



@ 
Tetra Tech NUS. Inc. -

- HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET -

~-

- c ~. - - -\\;:) - - -
PRO.ECT NAME: ---~~hlf.. ____ ·-----·-----------··-·'·---------·---------··--'--·-- Ye.L/BORiNG NO.:-·----~~-_ 
PRo.ECT NO.: ______ 5\_M_,_~--Q~l<\~-· GEOLOGIST: --~~:_&ft\.:~g_\!_§:.-______ ~----'--'--·-----·------------

-vflt DIAMETER: --_ ·~-. -· · SCREEN LENGlli~lH: __ to:.-t._'k:1_~Q~----- lEST. NO.! ~-"---~-~-----
STATIC WAlER: Ina (Oepth/Elevatlon): ---~],-~Q-·-'---------~----0---···--"-~-:-:'·- ~ OAlE: --~/lyo:J ________ _ 

-3 -]fST riff: {Rlslrig/Fdllng/Constarit HeOd): ---~~~~---·"··:-----·-·-c-·- CHECi<a>: ~---··---------~.,_~:---.~~~~~-
~ -METHOO OF JNoucING WA"lffi t£va.· CHANG£: __ .\:~~-)L.~y .~Q9.-.)~·-· PAGE ·-:...OF. ______ -_ 

~ -REFERENCE PT. FOR Y.t. MEAS. -{Top of Castng. Transducer. etc.): . ~~)i)~----~~1:-~.-.. L .... __ _ 
~t-~~...,..--r~~----:-~,.-~~~~r----~~~-y-~~~~,-~~~~T-'-~~~-'-~"---1 

- ELAPSED _ -- MEASURED - • ORAWOO~ ·ELAPSED MEASURED . ORAWOQWN-. Mli s<itfManc. 
f _ - UME WATER LEVEL OR HEAO. (AH) TIME WATER LEVEL OR HEAD (A~)• re -.. • . .- _ 
~ ~ or aoc.r (f-t) · (f-0 . ~ « soc.) - - (feet) _ (feet} · .- . ~ ': -~ ._ ?? 
-~ 1--'-_o_-_---~~\~~-=Jd;£oc. . • ,,.._. ..__--~__,.f"""-'J· -_---~~=· J__.;0'--'~-. ---1--\;:...::l.~L.ll""~·:~L::::·]>'---l·. !'-'---~---=· . =· · -·:-..te-=-~=~:;_,_ .. _ _.. 
~ - -0.Q~~ """.~\\ -A.:i't,\- -- °:> :i d-'f \~:~'J't) •.. - '---0-~. ' :-, ~ l ~'~ \~::~; .·. ·~~~~. . ·~;:? ;c::~ . ~::i n. r r~~ 
-~~--•~o-~~~~-h'-'-·~~~~--·~·--~-·-~-~-~-·~~~~~~~~~~~~-~;~~('n~~)· 

~: ~-.~ . ·~·~~~ :.'._i.il~}~ -
- ,·~r.c~~ .... ' . 

0-0"}.. \l.;~~ --\ • .'\ ' -' ~~ti; ,-
t--o-~~~.~-, ~+-_--.--__ -\,-.-\xt\~_-. -,71-. .-----o-· --l\J-~--.--:1-.-_ t--~----t------.--~-~--'--'11 j ~ iJot ,,,, 

\v\o ti-~~~ - "-"S - o , _ ;~~;-- _ 

\;--ct<! - \,\ }\~ - -o -b.oit -
~---=--~-'---'"'-"--'---4---~----'~------1----~_..__----- grn~t~ .~ 

')_ "\l'-\ \ ~ .:~q ~ >.'i\ (a ... pej,th o(a ~g 
.~ 

. ~-·---:--·-····-.·'!····-~· ..... -·---··-··.;._--:....·-

z 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TE$TDATA EVALUATION SHEET 
Hvol"$1ev Method 

Project Name: CranE;) IN .. 
Project No.: 

TestTyf)e: 

9060 CTO 0279 
Risin.g head 

Done By: Fred W. Ramser 

Checked By: ~b (,{4.-)jO) . 

Radius of Weli Casing Qri.): 

Effective Radius of Well Screen. (ip;): 

Length of We!I Screen (~) : 

Time for 37°/o head .change (min.) : 

: . ..-

Hydraulic Conductivity (K)_;: 

. ·'.i 

1 = r 
1=R 

10 ~L 
2.2T=To 

. . ~ · .. -

. · -7.32E-04 ftlrnin. 
. · 1.22E-05 tt:!lsec. 

. . LOSE;+OO ftfl~ay · ' 
. 3]2E-04; crrC/sec •. 

' ... ,._-

ADJUSTED SLUG TEST DATA ATTACHED 

· Well/BQl"ing No.: 

Aquifer TYl>e: 
Test Date: . 

: .. •:--

::,=: · • .-. 

16MWT04· 
. confined . 

11~fv1ay-tj3;. 

·:·· .. 

:·:. .. 

: • :~ 1 .. " r: ~ ' ' i 
. --.:.· :·;: :!" 

. : .. '~ ,• - .. 

· . 
. -.-. .-:_..::.· ._., .'.··.;. ~ .. ·. -· . . -... r· ... 

/ 
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I 
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I 
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16MWT04 Rising 

In-Situ Inc. MiniT roll Pro 

Report generated: 5/11/2003 "13:24:50 
Report from file: 
Win-Situ Version 

... \SN00824 2003-0S-11 110513 16MWT04 Rising .bin 
4.41 

Serial nuin~r: 
Firmware Version 
Unitname: 

Test name: 

Test defined on: 
-- Test started on:. 

Test stopped on: 
Test extracted on: 

824 
3.06 

16MWT04 Rising 

5{11/2003 - 11 :05:04 -
511112003 11:05:13, 
NIA NIA 
NIA NIA 

Data gathered Using Logarithmic testing 
Maximum time betw. Sec0nds. 
Number of data sam 125 

TOTAL DATASAMPL 125 

Channel number [1] 
Mea.Sureinent type: Teinperature 
Channel name: TeTiiperatufe 

Channel number_ [21 
Measurement type:_ Pr~ssure - _ -~=~:=:: ,DJ!tslG. <~. 
Specific graVity: ' -· ' · 1 · 

Date ____ ,_: 

- · · -Chan[1] Chanf2l Displa~i'l)ent 
-Etr (5ec) ET (mm) Fahreri~~~t-F-eet H,2:0 •Feet -.adjusted tiine 
~---- --~· .. 

5/1112003 -11:05:13 
5/11/2003 '::"f1:05:14 -
5/11/2003 _- '11:05:14 _ -
5/11/2003-/11:05:14. 
5/11/2003, 'ff:ZOS:15 --
5/11/2003_ '11.:05:15 
5/11/2003 11:05:15 -~~ ~~= ._ ;H~@~~~- _--_.-
5/11/2003- 11:05:16 ----
5/11/2003 ,, :.11:05:16 
5/11/2003: 'H:05:11 •·---
5/11/2003 :'n:&s:11 • 
5111/2003 _- 11~05:11 ···-
5/11/2003 -·11::os:18 
5/11/2003. -1.1~05:18 
5/11/2003 H:05:1a· 
5/11/2003 11:05:18 -
5111/2003 1:1:05;1~ 
5i1112003 1f:os:19 --
5/1112003 - fr'.05:19 
5/11/2003 11:05:20 
5/11/2003 11:05:20 
5/11/2003 1 t:05:20 
5111!2:003 • 11:05:21 
5/11i2003 11:05:21 
5/1112003 11 :05:22 

0 
0.3 
0.6 

-_o.9 
1.2 
1.5 
1.8 
2.1_ 
2.4 
2.7 

3 
3.3 
3:6 
3.9 
4.2 
4.5 
4_g 
5.1 
5.4 
5.7' 

6 
6.4 
6.7 
7.1 
7:5 

8 
8.4 

; ()' 55.63-
o:oos 5~~67 

0:01 55;(?7 
o.o:is 55;7 

O;Q2' 5{;_7 
0.025 55.7 
o:ro 55.7 

o.o;35 55.72 
0:04 sih' 

0:045 ss.72• 
(>.Os - ss:12'' 

o.655 S5.7Z· 
<too 55.'7' 

o!b$5 55:72 
0.07 55.72 

0.075 5!_i.i2' 
0~08 55.72 

o:oas. 55:72 
cti:fu 55.72 

o~b9S 55.72 
0.1 55.72 

0.106667 !.)5.72 
0.111667 55.12 
0.118333 55.72 

0.125 5S.72 
0.133333 55.72 

o.14 55.72_ 

Page 

1a.oos d 
18:605 6 
18.606 OJJ01 
18~605 0 
18.605 .•O 
18.632- 0.027 
17:177_' -0:828 
17.519' -Loa6<-
18.'317; -0.2.88· 
16.364:; -2241 ; 

17.aOS -- -o.a·· --

'16:69 -1.91!'.i°' --

r7:529 -1'.076 
16:935 o1:Bi. 
17:361 -1:244 
11.084 -1 :521 
17:271 ,1.J34> 
11:-i81 -1.424 
17:235 -1,37_' 
17.219 -1~386 
11::23- -1'.375 

17.228 -1:311 
17:249 -1.356 
17~237 ~1~368 
17.254 -1..351 
17:258 -1:347 
17.262 -1.343 
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·-· ... -. 
. ·;.· 

ho=: -1:12--i 
illho 

t .. 



5111/2003 11:05:22 8.9 0.148333 
5111/2003 11:05:23 9.5 0.158333 
5111/2003 11:05:23 10 0.166667 
5111/2003 11:05:24 10.6 0.176667 
5111/2003 11:05:25 11.3 :0.188333 
51-11/2003 11:05:25 11.9 0.198333 
5/11/2003 11:05:26 12.6 0.21 
5111/2003 11:05:27 13.4 0.223333 
5111/2003 11-:05:28 14.2 0.236667 
511112003 11:05:28 15 0.25 
5111/2003 11:05:29 15.9 0.265 
5/11/2003 11:05:30 16.8 0.28 
5111/2003 11:05:31 17.8 0.296667 
5/11/2003 11:05:32 18.9 0.315 
5111/2003 11:05:33 20 0.333333 
5111/2003 11:05:35 21.2 0.353333 
5111/2003 11:05:36 22.4 0.373333 
5111/2003 11:05:37 23.8 0.396667 
5/11/2003 11:()5:39 25.2 0.42 
5111/2003 1.1:05:40 .26,7 0.445 
5111/2003 11:05:42. 28.2 0.47 
5111/2003 11:05:43 29.8 0.496667. 
5111/2003 11:05:45 31-5 0.525 

: 5/11/2003 11:05:47 33.3 0.555 
5111/2003 11:05:49 35.2 0.586667 
5/11/2003 11:05:51 37.3 0.621667 
5/11i2003 11:05:53. 39.5 . 0.658333 

. 5/11/2003 11:05:55 41.8 0~696667 

5/11/2003 11:05:58 44.3 o.738333 
5/1.1/2003. 11:06:00 46.9 0.781667 
5/11/2003 11:06:03 49.7 0.828333 

. 5(11/2003 11:06:0!> .52-6 0.876667 
5/11/2003 11:06:09. 55.7 0.928333 
5/1112003 11:00:12. 59 0.983333 
5111/2003 11:06:16 . 62.5 1.o41667 
5111/?fJ03 11:06:2(} 66.2 1.103333 
5/11/2003 11:06:23 :10.1 1.168333 . 
5111/2003 11:06:28 74.3 1.238333 
51012003 11:06:32 78.7 1.;311667 
5111./2003 11:06:37 83.4 1.39 
5111/2003 11:06:42 88.4 1.473333 
5111/2003 11:06:47 93.7 1.561667 
5/11/2003 11:00:53 99.3 1'655 
5111/2003 11:06:59 105.2 1.75~ 
5/11/2003 11:07:05 111.5 1.858333 
5/11/2003 1"1:07:11 118.1. 1.9<X)333. 
5111/2003 11:07:18 125.1 2.()85 .. 

,5111/2003 · 11·:07:26 132.6 . 2'.21 
5111/2003 11:07:34 140~5 2.341667 
5111/2003 -11:07:42 · 148.9 2.481667 
5/U/2003 11:07:51 157.8. 2,63 
5111/2003 1.1:08:01 167.2 2.786667 
si11/20Q3 11:08:11 177.2· 2.953333. 
5/11/2003 11:08:21 187.8 3.13 
5111/2003 11:08:32 199 3.316?67 
5111/2003 11:08:44 210.9 3.515. 
5111/2003 11:08:57 223.5 3,725 
.5/11/2003 . 11:09:10 236.8 3.946667 
·5i11/2003 11:09:24 250.9 4.181667 
5/11/2003 .11:09:39 265.8 4.43 
5/11/2003 . 11:09:55 281.6 4.693333 
5/11/2003 11:10:12 298.4 4.973333 
5/11/2003 11 :10:30 316.2 5.27 
5/11/2003 11:10:48 335 5.583333 
5111/2003 11:11:08 354.9 5:915 

16!\AWT04 Rising 

55-74 17.269 
55.72 17.278 

55.7 17.275 
55.7 17.286 

·55.7 11-29 
55.7 17.292 
55.7 17~299 

55.67· 17.307 
55,67 17.314 
.55.67 17.324 
55.67 17.331 
55.67 17.341 

. 55.67 17.346 
55.67 17.359 
55.67 . 17.37 
55.67 17.382 
55.67 17.391 
55.67 17.402 
55.67 17.413 
55.67 .17.426 
55.67 17.44 
55.67 17.453 
55.67 17.469. 
55.67 17!481. 
55.67 17.496 
55:67 17.505 
55.67 17.529 
55.67 17.546 
55.65 17.567·· 
55.67 17.594. 
55.65 17.608 
55.65 17_628 

·55.65 17:651 
55.77 17.851 
55.77 17.851 
55.77 ·11.055 
55,.77.. 17,Bf>? 
55.79: . 17~858 
55_.77. 17.86. 
55.77 17.864 

55.7 17.854 
55;7 17.8'76 

55.6,1 17.91 
55.67 17.938. 
55,67 .. 17:97 
55.67-· 17.996 
s5:.67 18,028 
55,57 18.059 
55.65·. 18:1;>89 

. 55J35 18 .. 121 
55'.65 18.155 
55.65 .. 18.ttl:} 
55~65' 18.211 
55:63 18.243 
55.63 18.273 
55.63 18.299 
55.63 18.297. 
55Ji3 18.:,153 . 
55.61 18c379 
55.61 18.402 
55.61 18.42 
55;61 18.441 
55.61 18.46 
55.61 18.476 
55.?8 18.484 
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-1.336 
-1.327 

-1.33 
-1.319 
-'1.315 ·. 

-1.313 
-1.306 
-1 .. 298 
-1.291 
-1.281 
-1.274 
-1.264 
-1.257 
-1.246 
-1.235 
-1.223 
-1.214 
-1.e03 
-1.192 
-1.179 
-1.165 Plotted shaded values. 

·-1.152 
-1.136 adjusted time M10 
-1.124• 0.000 1.000 
-1.109 0.032 O.g87 

-U 0.067 ().9?9 
-1.076 0. 103 0;957 
-1.059 0.142 0:942 
-1.038 0.183 0.923 
-1.011 0.227 . 9-1l99. 
-0.997 
-0.977. 
-0.954 
-0.754 
-0.754 

-0.75 
-0.748 
-0.147 
-0.745 
-0.74.1 
-0.751 
-0.729: 
-0.695 
-0:667 
-0.635 
-0.609 
-0.577 

0.322 
0.373 
0.428 
0.487 
0:548 

'" 0Jl69 
<i84~ 
0.671. 

. 0.611 
0.667 

0.683 
0.757 
0.835. 

,(t665 
9~.663 .. 
0.~9· 
·Oj)68 

1.007 • ,() 9 
0.918' 

1.198 0~93 
1.303 .. 0.565 
1.413 < 0.542 

-0.546. . 1.6.55 ()A86 
. -0.516 . . 1.787 . 0.459 
. -0:484. ..· .1.927' 0.431 
-0,45~1 ··~·· ...• 

-0.422 . 2.232 0.375 
-0.394 2.398 . 0.351 
·0.362 2.575 0:32,.2 . 
-0.332 2.762 o,~95 

-0.306 2.960 0.212 
-0.308. 3:170 . . 0~274. 
-0:2521flliilfll.IBll'llllll 
-0226 3.627 ..• 0.201 
-0.203 3.875 0.101 · 
-0.185 4.138 0.165 
-0.164 4.418 0.146 
-0.145 4.715 0;129 
-0.129 5.028 0.115 
-0.121 5.360 0.100· 

. ·~1 ., : : ' . : . 



16MWT04 Rising 

11:11:29 376 6:266667 5.112 
~ 

511112003 55-58 18.503 -0.102 0.091 
5/11/2003 11:11:52 398.4 6.64 55.58 18.516 -0.089 6.085 0.079 
5/11/2003 11:12:15 422.1 7.035 55.58 18.525 -0.08 6.480 0.071 
5/11/2003 11:12:41 447.2 7.453333 55.58 18~535 -0.07 6.898 0.062· 
5/1112003 11:13:07 473.8 7.896667 55.58 18.546 -0.059 7.342 0.052 
5/1112003 11:13:35 502 8.366667 55.56 18.55 -0.055 7.812 OJ>49 

. 5/11/?@3. 11:14:05 531,9 8:865 55.56 18-557. -0,048 8.310 0.043 
5{1112003. '11:14:37 563:5 9'.3916'67 55.58 18:559' -0.046 ·a:837 0.041 
5/11i2oo3'' l1:t5:10 5!ff' 9:95 55,56 18.565 . -0.04 9::395 0.036 
s/1112000·· •.. 11 :15:46 632-5. 10;541;67 55.56 18.567 -0.038 : 9:987 0.034 
5/11/2003 11:16:23. 670.1 11-16833 55.56 18.572 -0.033 10.613 0.029 

.. 
5/1112003 11:17:03 709.9 11.~167 5§.56 18.572 -0.033 11.2~ .·. 0.029 
5/11/2003 11:17:45 752.1 12-535. 55.56 18.574 -0.031 · 11.980' 0])28 
5/11/Z003 11:18:30 796.8 13.28 ·55_58 18.572 ·-o,033 12-725. . O.~ 
5/11/2003 11:19:18 844.2 14,07 55.58 18.576 -0.029 13.515 o.626 
5/11/2003 11:20:08 894.4 14:90667 55.58 18.578 -0.027 14,352 0.024 

•' 

5/11/200:3 1.1:21:01 947.5 15j9157 55.58 18.579 -0.026 15.237 0.023 
16~73 . 0.021 ·· 

.:·.: 

5/11/2003· 11:21:57 1003.8 55.58 18.581 -0.024 16.175 
5/11/2003 11:22:57 1063.4 17.72333 55.58 18.576 -0.029 17:16fl- o.026 
5/1112003 11:24:00 1126.6 . 18-77667 55.58 18.58.1 .:.0.024 18222 0.021. 
5/1112003 11:25:07 1193.5· 19.89167 55.58 18.58:1 · -0.024 19:337. O,q21. 
5/1112003. 11:26:18 1264.4 21.07333 55.61 18-583 -0.022 20.518. 0.020·. 
5/1.f/2oo3 11:27:33 1339~s·" zb25 55.61,'. 18.583 -0'.022 21.770 0.020 
5/11/2Q03 1f:28:52 1419 . 23.65 55.61; 1it581 > .o;Q24 23,005' .· b.o2·t : 
5/f1/2003 11:30:17 1503.3 25.055 55.61' 18.1)7;9' .·.:0:026. 24.500 0.023 

. 5/11/2003. 1'1:31 .. :46' 1592.6 26]54333 55:61' .1~~1 .. -0:024 25~988 OJ)21 
5/1112bo3 ) 11~:20 1681.1 28i11833 55.6{ 18:575 -·~;-0~03 27.563 d.027 
5/1112003 t;fo~:01· ·'l787.2 29'78667 55.61 tif579; -0.026 29.232 0;023 
5/11/20ro 11:36:47 · 1893.3 31.555 55.'61. 18-575 ":0:03 31.PQO 0.027 
5/11/2003. .1J;~:.~9 20Q5.7. 33.42.833 55.61 18.579 -0.026 32.873 0.023 
5/1112003 11':40:38' 2124.7 35.41167 55,61 18.581 -0.024 34.857 0;021 

.·5/11/2003 11:42:44 . 2250:8 ·37.51333 55.61 . 18.581 -0,024 36.958 0~021 

5/1112603 11:44:58 2384.4 39.74 SS;63 18.577 ;0.028 :3!}.185 .0.025 
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. HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET . .. 

Hvorslev Method 

projeCt Name: 

Project No.: 

TestT~: 

·crane JN _ 
9060 cro 0219 
:Falling.head 

Done Bi Fred;W. Ramser.· 

. Checked By: \\1-N'~ ·t,(iR fo '} 

Radius of Well Casing (m:) : 

Effectiv~ Radius of Well SCfeen 0~:) : 
Length ofWeHScreen (fl) i 
Time for 37"/o head charige·(min:): ·_. · 

HydrauliC Condu~tiv.ity.(K) :, 

' ~.: ·. . 

;. ~ .. 

1 ~ r 

1 =R " 
··10 =E , 

3.75.='fo 

ADJUSTED SLUG TEST DATA ATTACHED 

·\Veiil1Jcui~9'. No.: 
A<i~terT~: 

_·TestDate: 

. ~··: ... ; 

~ . ;_ . '- ... ,. 

'~' :;. .· .. 
·. { 

16MWJo5 
confined. 
·9-May-O~ 

"·:,..·. 



f~ 
tetra Tech ,NUS,' Inc.. 

HYDRAULIC' CONDUCTIVITY 
TESTING DATA ,SHEET 

PRO.ECT NAME: -----~~N.~---···--·-·'----·----·--·-·····-··-··--····--········-··-·--·-·-···-· WEl.L/BORING NO.: ,~~~_j_Q5 ___ _ 

'PRO.ECT NO.: ......... 9vQ~ ...... &~ __ Q'.B~.- , GEOLOG~ST: ·--~~----~-~~~---·-:---·······-···-·--·-; ___ :~ .. ; ........ ' 
• WELL DIAMElER: ___ ):~--~--~--~--- , SCREEN lENGlH/DEPlH: .... \,Q.~./--~:~~:: ... -:--·· lES~ NO.: .. :.-~·---~---·······, 
, STATIC WAlER LEVEL(Depth/EJevatlon)- ~'l,~Q.- , , " DATE: 5/lY.O?J. 

, ~· , 1£St TYPE. (Rlslng/Fmlklg/Constant ~~;.·-~:~£~~~~~~~~~~---~~~~~~~~~~~~~----~~;~: ·-···---~---~- :-~~~=~--~~~--~~~~~: 
" , , , , " , , , . , \, - ,...,.. 'l..~;'r '- - <:... , , ', , , , , 
~ METiiOO OF INDUCING WATERLEVEL CHAN~ .. .,.. .... ),. ___ ;.s,_ .. ~---~----·~~--~.lY.:Y.7. .... _. PAGE ··:-·OF··-····-· 
·:g . ' ' ' ' '-( ,· ' ' ' ~··\=) ' ' ' . 

. ;... -,REFERENCE PT. FOR WL MEAS. (Top of Cosing, Transducer •. etc.): ··-;··--~~~6rL ... .-..... -"-.. .:.~.:.;...:··--···· 
~1--,------y----..,.,.-----,,_.,....--~-y-----.---,-----,.---r-,-----~,.._-,__~----1 

MtAslJREO · DRAWOOWN • MEASURED . DRAWDOWN r WATER l£VEL OR HEAD (fiH) WATER LEVEL OR HEAD (AH) 
.~t-"'1:~1---"'----t-~~{i~"~Q--· ~·~·~·~~"~Q~-rT"--r---....._.i--·---<~-"~Q"""'.'--t-~·-<t_~_Q_· ----t 

·~.' .\ :~. ~. 
81-----'-'="-'----"-l-~.......,,,~~l-'-,---,---__,.....--+-_.....'-='---'---il-'-~~-=-...,-t--=-,....;--"~-=-4_· 

~·I-,., ..:::::~~·.-0w.."· ,....,--~....__=-=...;:.;..;lL.--'-'J.~~~-+-~"'-=-.:__-"--'~\'}:...;.;· ~'--\C~.::..:b~ .. __::~~__:a 
·~. O -A \ ~ .o'l \ {)~\Ct) . 
e~:_:_.:.-'-~-+--L-.:..=.....:::..:..,.::......,.._,i----;~=i.;..___-+----'-"'-'-~'---Ji--.:...=..=--__.::_-1--=~--=__,,__. 

.~' ()_~ \\..~~ -\0 \ 

' ' 

: , Qe¢~a (TOC) 

'O 

< ~~ ~~ 

6-~~ 

~~· 0~0 . 
1-----':..;__--'-l---="'----'----'l----'-'--=---1--------t----. -, --'-I-___,;_---'-_....... ..slmdk:crte ··5'\t. 

~ ' Depth on DrQwfng 

.. 
' .. 
71
·11111111111111111111111111111111111111111111111111 ·1 ·····················-·····-·-······'·······'··-········. ' 

. II 

• 

2 

. I 
!). • 

. . ~ . . ·-

. ·····.o:-··-··-······-·······~----·._-~··-··-·-···. 

o- • · CALCS,SKETCH MAPS, E:TC.: 

v..
7:11· llBmlllBllm .. llBml c .• 

(),I 

.o ........ . 
~,:J 

o.z 

o.1..L.L...L..1....L1-L...LJ....L.,'µ,_J1.-1-,1-+-J.-L.L-..41--'-'-...l....+-+.-J-"-1-i...\-.l-L...l...L..,J-l-ILJ-l-f--l....L..J,~...L..L...J....L~\-.:__~~~~-~~~ 

'-. "- ~ ~ '-0 
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16MWT05 Falling 

In-Situ Inc. -M"mff roll Pro 

Report generate 5/11/2003 13:25:59 
Report from file: ... \SN09015 2003-05-11 09352616MWT05 faliing.bin. 
Win"Situ Versiot 4.41 

Serial number: 9015 
-Rmiware Versie 3.04 
Unit name:- Mw-14FW-

Tes~name: 16MWT05 Fillling 

Testdefined on: 5/11/2003 9:35:15 
Test started on: 5/1112003 9:35:26 
Test stopped 0n NIA NIA 
Test extracted o NIA _ NIA 

Data gathered using logarithmic testing 
-Maximum timE Seconds. 
·Number of ctal 130 

TOTAL DATA S 130 

Channel number [1] 
M~urement I Temperature 
Channel name OnBoard Temp 

C~el number (2] 
,Measurement I PreSsure 
Channel name: 
Sens<>rRange: 30PSIG.· 
Sj>ecifK: gravit} 1 

-~' 

.... :. 

··,·,·.· • '. >~ 

.--·-' .. 

\ ,· 
. -~· 

Date- Time 
' . -- ·· Chan[tL - ~c2r_'._:Displace~ent , ---

ET(sec) ET(~in) Fahrenh~t Feet Hf!()- :F;eet ' · - adjustedpm~ - hlho 

5lt1/2003 
5/11!2003 
5/11/2003 

-5/1112003 
5/11/2003 
511112003 
5/11/2003 
5/1112003 
5/1112003 
5/1112003 

- 5/1112003 
5/11/2003 
5/11/2003-
!?/11!2oo3 
5/1112003 
5/1112003 
5/1112003 
5/1_1/2003 
5/1112003 
5/1112003 
5/11i2003 
5/1112003 
5/1 f/2003 
5/11/2003 
5/1t/2003 
5/11/2003 
5/11/2003 

9:35:26 
9:35:27 
9:35:27 
9:35:27 
9:35:28 
9:35:28 
9:35:28 
9:35:29 
9:35:29 
9:35:29 
9:35:29 
9:35:30 
9:35:30 
9:35:30 
9:35:31 
9:35:31 
9:35:31 
9:35:32 --

9:35:32 
9:35:32 
9:35:32 
9:35:33 
9:35:33 
9:35:34 
9:35:34 
9:35:34 
9:35:35 

· .. ~'· ... ·. 

0 :'\;:·· () 

o.3 ·0.005 
0.6 --0.01 
0.9 0;015 
1.2 --J>.02 
1.5 :~0.025 _ 
1.8: _ ;_.,/o'.93;: -
2.1 .0:035 
2.4 0.04 
2]- -.0:045 

.. 3 0.05 . 
3.3 0.055 
3.6 :0.06 

- 3.9 ·-o:oos 

.-42- '•.0.07 
4.5 0.075 
4.8 0.08 
5.1' -0.085 
_5.4 0.09 
5,-7-'_,;·; 0.095-'-

6 0.1 
6.4 0,105667 
6.7 o.tH667 
7.1 o;ful333 
7.5 ·:o.125 

8 0.133333 
8.4 :0.14 

. ~,. ;~- .·., 
58~54' 11;~5:_; •Q 
58~59- 11.855 .. -- 9 
58'59 11.855 - 0 _._.;·: 

5'!·5~- 11~, -0 
5~_59_ 1Ul~c_ 0 
58.61 11:6§5,, ___ 0 
58:.-61 -' 11,855::- 0 
58;61 1'1;855 0. 
58J).1 >' '11-,as_s:. -- o-
58:6~: ~1.:~.: Q_' 

---
5!Jj!J.1 ' 11.~: 0 
58:6-1.--- 11.855:; 0. 
5tt6:t' 11.655 - 0 
58;63 11.855' 0 

-58.63 11.855.- o-
sa,63_. 1-1.905 0.05 
58.63· 1-i.~13 0.058 
58J33' 14.338 2.483 
58;63 13.4,17 1;562, 
58;~ 13.85. ' 1,995-
56-63' 14~7.79 2~24 

58.63 14:Q1_9 2.194 

58-63 .14'.375 2.52 
58:63: 14;41f} 2.563 
56.63 13'5~7 l.712 
58.63- 14.205 2.35_ 
58.63 13:928 2.073 
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5/11/2003 .9:35:35 8;9 0.148;333. 
5111/2003 "9:35:36 9.5 ·0.158333 
5111/2003 9:35:37 10 0 .. 166667 
5111/2003 9:35:37 10.6 0.176667 
5111/2003 9:35:38 11.3 0.188333 
5111/2003 9:35:38 11.9 0.198333 
511112003. ~35:39 - 12:6 . 0.21 

. 5!1112003 9:35:40 13.4 o.223333 
5111/2003 .9:35:41 142· 0.236667 
. 5111/2003 9:35:41 . · 15. .0.25 
5/11/2003 9:35:42 ·15.9 0.265 
5111/2003 9:35:43 16.8 0.28 
5111i2oo3 9·:35:44 17.8 0.296667 

. 5/11/2003 9:35:45 18.9 0.315 
5111/2003 9:35:46 20 0.333333 
5111/2003 9:35:48 212 0,353333 
511112003 ·\'.1:35:49 22.4 0.373333 

·5i11/2003 ·9:35:50 23.8 0.396667 
5111/2003 9:35:52 25:2 0.42 
·5111/2003 9;35:53 26.7 0.445 
.S/11/2003 9:35:55 28.2 0.47 
5111/2003 9:35:56 29.8 0.496667 
5111/2003 9:35:58 31,5 0.525 
5111/2003 9:36:00 33.3 0.5.55 
5111/2003 .9:36:02 35,2. 0;586667 
5111/2003 . 9:36:04. 37.3 ·o.621667 
5111/2003 . 9:36:06 39.5 0.658333 
5/11/2003 9:36:08 41;8 0,696667 
5111/2003 9:36:11 44.3 .. 0.738333 
5111/2003 9:36:13 46.9 0;~81667 

511-1/2003 . 9:36:16 49.7 . 0.828333. 
5111/2003: . ·9:36:19 52.6 ·0.876667 
5111/2003. 9:36:22 55.7 0:928333 
511112003 9:36:25 59 0.9a3333 
5/11/2003. 9:36:29 62.5 , 1._041~ 
5111/2003 9:36:33 66:2 . 1.1.03333 
5.i1:1hooo ·:9:36:37. 10J 1. 168333' 

.5111/2003 9:~6:41 74.3 1.238333 
. 5/11/2003. 9:36:45 78.7 1.311667 
5111/2003 9:36:50 83.4· .1.39 
5/11/2003 9:36:55 88.4 1.473333 
5/1112003 9:37:cio 93.7 1.561667 
·511112003 9:37:06 99.3 1.655 
5/11/2003 9:37:12. 105.2 1.753333 
5/1.1/2003 9:37:18 · 11t:5 1.858333 
51.11/2003 9:37:25 118.1 1.968333. 
5111/2003 9:37:32 125.1 2.085 
511112003 9:37:39 132.6 2.21 
5111/2003 9:37:47 H0.5 2.341667 
51~1/2003 9:37:55 148.9 2.481667 

: 5111/2003 9:38:04 157.8 2.63 
5111/2003 9:38~14 167.2 2.186667 
5111/2003 9:38:24 177.2 2.953333 
5111/2003 9:38:34 187.8 3.13 
5/11/2003 9:38:45 . 199 3.316667 
5111/2003 9:38:57 210.9 3.515· 
5111/2003 9:~9:10. 223.5 3.725 
5111./2003 9:39:23 236.8 3.946667 
5111/2003 9:39:37 250.9 4.181667 
5111/2003 9:39:52 265.8 4.43 
5111/2003 9:40:08 281Ji 4.693333. 
5111/2003 9:40:25 298.4 4.973333 
511112003 9:40:43 3162 5.27 
5/11/2003 9:41:01 335 5.583333 
5/11/2003 9:41;21 354.9 5.915 

16MWT05 Falling 

58.63 13.296 
58.63 13.973 
58.63 13.626 
58.61 13.786 
58.61 13.696 
58:61 13.727 
58.61 13.7 
58.61 13.692 
58:61 13.69 
58.61 13.679 
58:61 13.669 
58.61 13.659 
58.59 13.65 
58.59 13.638 
58.59 13.626 
58.59 13.614 
58.59 13.603 
58.59 13.589 
58.59 13 .. 579 
58.59 . 13.564 
58.59 13.552 
58.59 13.538 
5~.59· 13.523 
58.59 13.50.9 
58.59 13.484 
58.59 13.474 
58.59 13.;t58 
58.59 13.441 

.58.59 13.421 
5.8.59 13.402 
58.59 13~38 

58.59 13.359 
58 .. 59 . 13.337 
58.59 13.316 
58.56 13.291 

··. 5it1 · 13.151 
··58.7 13.149 .. 

58.7 "13.147 
Ss.7 13:143 
58:7 1.3.141 
58.7 13.139 

-sa·.s1 13:1()1 
58.61 13:00~ 
sS.59 1.3:035· 
58.59. 13:004 
58.59 12,969 
58.59 12,g:,33 
58.59 12:'898 
5B;56 12:863 
58,56 · 12.824 
58;56 12.787-
58:56 · 1275 
58:56 12.713 
saCss 12.672 
58.56 12.633 
58.54 12.594. 
5g,54 12.555 
5~t54 12.514 

. 58.54 12.475 
58.54 12.436· 
58.54 12~397 

SK54 12.358 
58;52 12:323 
5§:52 12~286 
58.52 12.251 
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1.441 
2.118 
1.771 
:L931 
1.841 
1.872. 
1.845 
1.837 
1.835 
1.824 
1.814 
1.804 
1.795. 
1.783 
1.771 
1.759 
1.748 
1.734 
1.724 
1J09. 
l.697 
1.683 
1:668 
1.654 
1.629 
1.619 adjusted time . h/ho 
1.603 
1.586 Plotted shaded values. 
1.566 
1.547 
1.525 
1.504. 
1.482 
"1.461 

.1.436 
1.296 
·1.294 .. 
1~292 

1.288 
1:286 
l.284 
1.246 
1.213' 

1.18 ·. 
1.149 
1.114 
1.078 
1.pii3 
1.008 
Q:969:' 
0;932 
0.895 
0.858 
0.817 
0.778 
0.739 
. 0.7 

. 0.659 
0,52 

(},048 
0.100 
0.155 
0.213 
0.275 

··o~34o 

0.483 
Q,552 

. Q,645 
0.733 
Q.!327 

. :ct92s 

U40 
: 1.257 

.,,, 

. 1':382. 

1.513 
1.653 
'1.802 

.. 1~958 

2;302 
·2.488 
2..687 
2.897 

3.353 

0.986 
0.972 
o.95.8 
0,94~ 
·0;850 
0!849 

0:845 
0.843 
0.842 
0.817 
0395 
0.774 

. 0.730 
0.707 
0.684 

.0.661 
0.635 
0.611 
0,587 .. 

. 0.536 
0.510 
0.485. 
0-:459 

0.407 . 
0.581 3:602 0.381 
0.542 .. 3.865 .. 0.355 . 
0~503~ 
0.468 . 4:442 0.307 . 
0.431 4.755 0.283 
0.396 5.087 0.260 

/ 

. ~: · .. '·.· 

_) 

J ~ • 



16MWT05 Fi=llling 

5/11/2003 .9:41:42 376 6.266667 58.52 12.212 
5/11/2003 9:42:05 398.4 6.64 58.52 12-185 

......... 0.357-
0_33 5-812 0.216 

5/11/2003 9:42:29 422_1 7.035 58-52 12-154 
5/11/2003 9:42:54 447_2 7.453333 58.52" 12_126· 

0-2!}9 _ 6.207 : 0.1w> 
0:271' 

5/1112003 9:43:20 473.8 7_896667 58.52 12.097 0.242 1-068 0_159 
. 5/11/2003 9:~:48 502 8-366667 58_52 12.072 o.2F 7,538 <>-142 
5/11/20()3 ·. 9:44:18 531-9 8_865 58_52· 12_048 
5/11/2003 '9:44:50 .563_5 9.391667 58;52· 12.025 
5/11/2oo3. . 9:45:23 597 9_95 · 58.52 l2J>05 

0_193 8.037 0.121 
0.17 8.563 0.111 
0.15 ~-122 0~098 

5/11/2003_ 9;45:59 632~5 10-54167 58'.52 11-986 0.131 9.713 o_()OO 
.5/11/2003 9:46:37 670.1 11-16833 58.5 11_972 0:1-17 10-340 o_on 
5/1112003 "9:47:16 709.9 11_83167 58_52 11.956 0_101 11-003 0:()96 
5/11/2003 9:47:59 752_1 12.535 58.5 .11_943 0.088 11.707 o_c)$8 
5/11/2003 9:48:43 796.8 13_28 58.5 '11-929 0.074 12.452 0~~9 
5/11/2003 9:49:31 844_2 14.07 58.5 11.922 0_067 13.242 0.044 
5/11/2003 9:50:21 894.4 14.90667 58.5 11.912 0.057 14.078 0.037 
5/11/2003 .9:51:14 947.5 15.79167 58.5 11.904 0.049 14.963 0.032 
5/11/2003 9:52:10 1003.8 16-73 58.5 11-898 o.o43 15:902 0.028 
5/11/2003 9:53:10 1063.4 17_72333. 58.5 11.892 o.o31 16.895 0:024 

·5111/2003 9:54:13 1126-6 18.77667 58.5 11.886 
5/11/2003 9:55:20 1193.5 19.89.167 58.5 11_883 
5111/2003 .9:56:31 1264,4 21.Q7~, 58.5 -11.879 
5/11/2003 9:57:46 1339-5 -~.325' 

' •. 
58.5 11-BV 

5/11/2003 9:5g:05 1419 23.65 58.5 11~_875_ 

.'0.031' 17.948 0.020 '• ., 
0.028, 19.063 0.018,: 
0.024 20.245 0.016 

·:0,022- 210497 O_Q14 
'~102 . 0;013•-·:. 

•'· •";'.<. 
-.• 22-822 

5/11/2003 - 10:00:30 1503.3 25:~ 58.5 1L873 
5/11/2003 10:01_;~9 15.9?:~---

L 

11-869' 26.54333 58.5 
5/11/2003 10:03:34 1687_1 28_11833 58.5 1t869,_. 
5111/2003 ::10:05:14> .,: 1}87.2 29.78667 58.5 H;86S 

'o:O:fs 24.227 0.012 
'·Q:di4· ·· .. : ··: . . 25::715 0.009 

. ' -"?~Ji· : :. 27~290 0.009 
"28.958 0.007 

5/11/2003 10:07:00 1893_3 31_555 58.5 11.865 
5/11f2P03 l():Q6;52 '. 2005-7 ~-421:133 58.5 11_861 

0.01 ~0.727 0.007. 
0~006 32.600. ,0.004 

5/11/2003 10:10:51 2124.7 '35.4:1167 58.5 . 11.859 0:004· 34.583 0.003 
511-1/2003 10:12:57 2250;8 37-51333' 58;5 11_861. 0;006 36.685 o,004 
5/11~ 10:15:11 2384.4 39.74 58,5 11:859 
5111/2003 10:17:32 2525.9 42-09833 58.5 11_857 

-.9·.~- 38.9.12. 0:003" 
41.270 

:.··:,·· 
0;002 0:001 

5/11/2003 10:_20:02 .2675.8 44.59667 58.5 11_854 -0.001 43-768 -0_001 
5/11/2003 10:22:41 2834.6- 47.24333 58.5 11.855 

. sit1i2003 10:25:29 3002,8 50.04667 58;5 11-852 
5/11/2003 10:28:27. 3180.9 53.015 58.5 11_855 

0 46.415 0.000 
-0.003 4~;218 -0_002 

0 52.187 o,ooo 
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TETRA-TECH NUS 
. . . 

HYDRAULIC CONOUCTl.VITY TESTUATA EVA~UATION SHEET 
Hvorslev MethQd 

i>rojec<t Name: Crane IN 
Project No.: 

TestT~: 

9060 CTO 0279 
Ai$ing head 

OOneBy: 

Checked By: 

Fred w. Ramser 
~h b{i)/Q:, 

Radius of Well Casing (in:) : 

EtrectiveHadius of Well Screen,(in~): 

Length of Well Sc;;reen (~) : 

. : Time for 3r';{. head change.(min~) : 

. . 

Hydraulic Conductivity .(K,) : . 

·f=r 
i.::=H . " 

HJ::=; L 

.' ·.·· 

4.05E-04i {tJmin .. 
. :. 6. 76E-O~ ftJsee. '·, .. 

5.84E-01; ftdday .: .. 
. . 2.06E~o4 ~m./se¢:~:.· 

. ·.r . .-

. :..: ·' . 

/ 

. Wellll30rfn$ No.: .mMWtos . : .. 

-.~ 

Aquifer Type: 
Test lf.ite: 

confined· 
9-May-0$~ .. 

·:···.· ::: 
·:: .. 

/.'. ·. .r~·-xLn(LtR) 
I(:= i~m xi~: .. 

-~.· :. '.,. ' .. ·,. . . . ~ •,_ 

. \r ·,_:. 

l •• t· ·_::.; 
··. -.:;. 



Tetra Tech NUS.· 1nc. 

·HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

i c . ·. . · .. · ... 
PRO.ECT ·NAME: ···---.:.~NE.. ______________ ..... , .................... :-·-······-·-···-··-··-·········· WELL/BORING NO.: -~~~~~~'5.... · 

PRo.£CT.NO.: .. _.1Q~ .... QJ2 .. Q~:J5L.. GEOLOGIST: ..... ~!Q __ .\>,).~'"······:~.--·-··········-·-·:·-·-······-· 
.. m DIAMETER: ....... 4::'L......... SCREEN LENGTH/DEP;tt: •.. _\.Q~-1-~~-:~'i.-............ ~T NO.: . ~-----~· .... ·······-··· 

. <'\5\ ~- . . . . . " ~·· 
. STA lie: WATER LEVEL (Depth/Elevation): ·····-····a::; ..• ~.!!..? ....... _ ....... ;.; .. '. ...................... '. ........ ;··· DA 1E: .51 . ..:.Vf!.1. ... J.: ..... . 

. g TEST TYPE. (Rlslng/Follfng/Constont ·Heoc:t): ···---~~';l~.b:.~ ................... ~ ... CHECKED: .... .; ...... :_; ....... - ... ; . ..:..·-······-···· · .. 
. .. . . . q £ . . . . . . 

. ~ . 'METHOO OF INDUCING WATER LEVEL CHANGE: ___ \§'""";~---~~~ .. ,.:).QQ9~~~~--~---··· . PAGE :···-~OF··-·--· · 

~:·REFERENCE PT. FOR 'M.. MEAS. (Top of .Cosing. TronSducer, etc.): -~~-~~---=·}?o. ~;i.-··'-·· 
$t--~--:---:--y---:---:---:-.,-y--:---:---:-~,..-.~~~-r~~~--,-r-~.,,...,..-.,,....-....,...-----~~~~--1 

ELAPSED MEASURED DRAWDOWN . . ELAPSED MEASURED. DRAWDOWN .· \li£1.L SCHEMATIC .,. TIME WATER. LEVEL OR HEAD {flH) TIME WATER LEVEL OR HEAD (AH) . re:· .· · . 
~ fi.'5or sec.) . (feet) . . ,(feet) . (min.. or sec.) . (feet) . •. (fe.O~) ·. . .· . . - ........ v.a.L·. '. ~. ~. 

§ . 0 \\,~~ 0 \ .. \b .. \().~ -\~ 0 

~· ·~.-0~ ~ ~"l<oS° -~.o<c.' •· . .\.; b~~. lOJ:~'l-) ·--"\,~\.\ 

.,llllllllllllllllllllll~REMARKS: ·. :1 ................ ,.. .. ·-····--····-·-·'-"· .... ·----··-····· 
. -·-··-··".··-....... .;; ...................................... _ ... . 

• ---~---~---. . ~ ·:-·····-!··-~···········-·~ ... ~···-······--:·~·-··-··· .. 

·-· ... .. ····-··-··············-·-·-····························· . 

immm1nm1nnm~mooe~·~~:~:~~=:~::::~~~::::::::~:::=:~:~~::~~::~: 
.-i . 

-Oii•.' 
.:..0,. 

. -o._7 

-<>.•111111111111 -0.• 

==-

CALCS.SKETCH MAPS, ETC.: 
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16.MWTOS Rising 

Jn-Situ Inc. Minffroll Pro 

Report generate 5/11/2003 13:27:01 
Report from file: ... \SN09015 2003-05-1110305216MWT05 Rising.bin 
Win-Situ Versior 4.41 

Serial number: 9015 -
Firmware Versio 3.04 
Unit name: MW-14FW 

Test nanie: 16MWT05 Rising 

Test defined on: 5/11/2003 10:30;37 
Test started ori: 5/11/2003 - 10:30:52 
Test stopped on NIA • NIA 
Test extraCted o NIA N/A 

Data gathered using Logarithmic testing 
Maximum time Seconds. -
Numberofdat --126 

TOTAL DATA S. 126 

Channel number [11 
Measurement t Temperature 
Channel name: OnaOard Temp_ 

Channel number[2J 
-Measurement t Pressure_· 
Channel name:. -

_ Sensor Range:_ 30 PSJG_ 
Specific gravity 1 .. ·'·· 

:· .. 

Chari[1J Chan[2J niSpiacernEiht -- ' 
ET(sec) ET(min) Fahrenheit Feet H20;-Feet ·Mjustedtinie Mio ·· Date lime 

---·.:-· .. -------.·: ~--~--~--~--------::,.··· 

5/11/2003 10:30:52 0 0 58'$_ 11.863: 0 
5/11/2003 10:30:53 o.:g ·o,oos. 58.54 11.863 0 
5/1112003 10:30:53 0~6 0.01 58.54- · 1ui63- 0 -
5/11/2003 10:3();53 ·0.9_ OJJ;15 58.56- 11.728 -0.135 -
5/11/2003 -10:30:54 -_1.2 0,02 58.56 8'765--' -3.098 
5/11/2003 10:30:54 1:5 o-,,025 58.56_ 9,~ -2.28 
5/1112003 10:30:54 1:8 0.03 58-56_ 10.19•- -1.673 
5111/2003 10:30:54 i 2'.-1 ·.: ();()3$ - 58.56 9.sn· ; .-2.352 
5/11/2003 10:30:55. -- . 2.4 ;_ .. Q_Q4. 58.!:>9- 10.1°2. -1.743' ' 
5/1112003 10:30:55 - 2,.7 .;():045 58.59 9.71&' .- -2.147. 
5i11/2003 10:3o:s5" ·+--3 -•.-OJl5 -58.59:_: 10.03· -- -1.833 ;, 

5/11/2003 10:30:56 ····~~3· 0;055 58.59: 9,835·:-:• -2.028-c_:• 
5/11/2003 10:30:56 _:3;5 0~06 58.59- 9.97$' . -UltlS 
5/11/2003 10:3o:56 3;9- ·Qi~-- ~-59 9.895 -1~968 

5/11/2003 10:30:57 :4;2 .':0,07 58.59- 9;958' -1.905 
5/11/2003 10:30:57 4,5 0,015 58.59-'- 9.926 -1.937 
5/11/2003 "10:30:57 4.8 O.Os 58.59. - 9.956. -1.907.. 

5/11/2003 10:30:57 ,$_;1 _o.~ 58.61 9.95 -1.913. 
5/11/2003 10:30:58 :5.4 .QJ)9 58.61 9,961 -1.902 
5/.11/2003 10:3o:58 :5;?:· :.-.0~~5 58.61 9.965 -1.898 
5/11/2003 10:3o:58 6 -0:1 58.61 9.965 - -1.898 
5/11/2003 10:30:59 6.4 0.106667 58.61' 9.973 -1.89 
5/11/2003 10:30:59 6_] O.tH667 58.&l 9.979 -1.884 
5/11/2003 10:30:59 7.1 o.l4a;m \. 58.61 9.981 -1.882 
5/11/2003 10:31:00 7.5 .OA25 ·5a_61 9.991 -1.872' 
5t11i2003 10:31:00 8 0.133333 58.6.l- 9.995 -1.868 
5/11/2003 10:31:01 8:4 -.0.14· 58.61 10 -1.863 
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5/1112003 10:31:01 8.9 0.148333 
5/11/2003 10:31:02 9.5 0.158333 
5/1.112003 W:31:02 10 0.166667 
5/1112003 10:31:03 10.6 0.176667 
5/1112003 10:31:04 11.3 0;188333 
5/11/2003 10:31:04 11.9 0.198333 
5111/2003 10:31:05 12.6 0.21 
5/1112003. 10:31:00 13.4 0223333 

. 5/11/2003. ·10:31:01 142 0.2~67 
511112003 10:31'.07 15 0~25 
511112003 10:31:08 15.9 0265 
511112003 10:31:09 16.8 0.28 
5/1112003 10:31:10 17~8 0.296667 
·511112003 10:31:11 18.9 0.315 
5/11/2003 10:3{12 . 20 0.333333 . 
5/1112003 . 10:31:14 21.2 0.353333 
5/11/2003 10:31:15 22.4 0,373333 
5/11/2003 10:31.:16 23.8 0.396667 
5/11i2oo3 10:31:18 25.2 0.42 
5/11/2003 10:31:19 26.7· 0.445 

. 5/11/2003 . 10:31:21 28.2 0.47 
5111/2Q03 10:31:22 29.8 0.496667 

. 5l11/Z0:03 10:31:24 31.5 0.525 
5111i2003 10:31:26 33.3 0:555 

. 511112003 . 1.0:31:28 35.2 0.586667 
5/11/2003 10:31:30 37.3 0.621661 
5h1/2003 10:3l:32 39.5· 0.658333 
5/1112003 10:31:34 41.8 0.696667 
5/11/2003 10:31:37 44.3 0.738333 
5/1~~ 10:31:39 46.9 0.781.667 
·5111/2003 . 10:31:42 49.7 0.828333 
si11/2003 10:3.1:45 52.6 0.876667 
5/1.112003 ·.10:31:48 55.7 0.928333 
511112003 10:31:51 59 o.983333 
5/11/2003 10:31:55 62.5 1:041667 
.5111/2003 10:31:59 66.2 1.103333 
51t1i2oo3 10:32:02 70.1 .1-.168333 
sri1/2oro- 10:32:07 74.3 t.238333 
5/1112003 10:32:11 78.7 1.311667 
5/11/2003 10:32:16 83.4 1.39 
5111/2003 10:32:21 88.4 1.47333:3 
5/11/2003 10:32:26 93.7 1.561667 
5111/2003 10:32:32 99.3 1.655 
511112003 10:32:38 105:2 1.753333 
511fl2003 10:32:44· 111.5 1.858333 
5/11/2003 10:32:50 118.1 ·1.968333 
5/1112003 10:32:57 125.1 .2.085 
5111/2003 . 10:33:05 132.6 2.21 
5111/2003 10:33:13 140.5 2.341667 

.. 5111/2003 ~0:33:21 . 148.9 2.481667 . 
5/11/2003 10:33:30 157.8 2.63· 
5/1112003 10:33:40 167.2 2.786667 
5/11/2003 10:33:50 177.2 2.953333 
5111/2003 . 10:34:00 187.8. 3.13 
5/1112003 10:34:11 199 3.316667 
5111/2003 10:34:23 210.9 3.515 
5/11/2()03 10:34:36 223.5 3.725 
5111/2003 10:34:49 236.8 3.946667 
511112003 10:35:03 250.9 4.181667 
5/11/2003 10:35:18 265.8 4.43 
511112003 10:35:34 281.6 4.693333 
5/1112003 10:35:51 298.4 4.973333 
5/1112003 10:36:09 316.2 527 
5,11112003 10:36:27 335 5.583333 
5111/2003 10:36:47 354.9 5.915 

16MWT05 Rising 

58.61 10.004 
58.61 10.014 
58.59 10.014 
58.59 H>.02 
58:59 10.024 
58.59 10.034 

.58.59 10.045.' 
58.59 10~049 

58.59 10.059 
58.59 10.065 
58.56 ,10.075 
58.56 10.083 
58.56 10.093 
58.56 10.102 
58.56 10.114 
58.56 10.124 
58.56 10.133 
58.56 10.145 
58.56 10.157 
58.56 10.169 
58.56. 10.182 
58.56 10.196 
58.56 10.21 . 
58.5!) 10.227 
58.56 t0,241 
58::56 10.254 
58.56 . 10.278 
58.56 10.297 
58.54 -10.305 
58.54 10.309 
58.54 10.329 
58.54 10.348 
58:54 10.368 
58.54 10.391 

·58.54 10.417 
58,54 .10;438·.' 
;58.54 10.463 
.58.54 10.489. 
58.54 10.512 
58.54 10.54 
58.54 . 10.569 
58.54 10.596\ 
58.54 10.623 

. 58.52. 10.655 
58.52 10.795 
58.54 10.807 
58.56 10.811. 
58.56 10.813 
58.52 10.819 
58.52' 1(f854: 
58.52 10.891 
58.52• 10.928 
58.52. 10.963 
50:52 11 
58.52 11.039 
58.52 11.076 
58.52 11.115 
58.52 11.153 
58.52 11.192 
58.52 11.231 
58.52 11.27 
58.52 11.309 
58.52 11.344 
58.52 11.381 
58.52 11.418 
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-1.859 
-1.849 
-1.849 
-1.843 
-1.839 
-1.829 
-1.818 
-1.814 
-1.804 
-1.798 
-1.788 

-1.78 
-1.77 

-1.761 
-1.749 
-1.739 

-1.73 
-1.718 
-t706 
-1.694 
-1.681 
-1.667 
~1.653 
-1.636 
-1.!)22 
-1,609 
-1.585 
-1.566 
-1.558 Plotted shaded values. 
-1.554 
-1.534 adjusted time· Mio 
-1.515 
.-1.495. 0.052 0.987 
-1.472 0.107 0.972. 
-1.446 0.165• 0.954 
-1.425 0.227 0~941 

-1.4. 
-1.374 
-1.35L> 
-1.323 
-1.294 
-1.267 
.. -1.24 
~1208 

-1.068. 
. -1.056 
-1.052. 
-1.05 .• 

-1.044 
-1.009 
-0.972 
-0.935 

-0;9;: .. 

-0.863 
-0.824. 
-O.i87 
-0.748 . 

-0.71-
-0.671 .. · 
-0.632 

. -0.593 
-0.554 
-0.519 
-0.482. 
-0.445 

i:t292 
o .. 362 
0.435 

•0.597 
0;6Ss 

·o.778· 
0.677 
0.982 

·.1.208. 
1l333 
1.465 
1.6~ 
1:753-

2.:.077 
·2.253 
2.440· 
2;638 

.2.848 

3,305 
3553 
3.817 

4.393 
4]07 

. 5.038 

t>:924 . 
0:9oi 
·o:892 

. 0;854 . 

0:836 
0;818 
0~797 

0;705 

.0:694 
0-.693 
0.689 
0:666 
0:642 

0.594 
. 0.570 

0.544 
0.519 
0.494 

·o.443 
0.417 
'0.~1 

<lj4J 
0.318 
0~294 

/· 

·:· .. ,·.' 

-~· 



16MWT05 Rising 

5/1112oci3 10:37:08 376 6.266667 58.52 11.453 c0.41~ 
5/11/2003 10:37:31 398.4 6.64 58.52 11.488 -0.375 5.763 0.248 
§/11/2003 10:37:54 422.1 7.035 58;5 11.52 -0.343 6.158 0.226 
5/11/2003 10:38:20 447.2 7.453333 58.5 11.551 -:Q.3121ift''~ 
5/11/2003 10:38:46 473.8 7.89~67 58 .. 5 11.58 

. . . 

0.187 -0.283 ·7.020 
5/ll/2003. 10:39:"14 502 8.366667 . 58.5 11.607 -0.256 7.490 O.H~9 
5/11/2003 10:39:44 531.9 8.865 "Sa.5 11.635 -0.228 7:988 0.150 
5/11/2003 10:40:16 563.5 9.391667. 58.5 11-658 -0,205 8.515 0.135 
5/1112003 10:40:49 597 9.95 58.5 11.682 -0.181 9.073 0:119. 
5/1112003 10:41:25 632.5 10.54167 58.5 11.701 -0.162 9.665 0.107 
5/11/2003 10:42:02 . 670.1 11.16833 58.5 11.721 -0.142 10.292 0.094 
5/11/2003 10:42:42 709.9 11.83167 58.5 1L738 -0.125 10.955 0.083 
5111/2003 10:43:24 752.1 · 12.535 ·58.5 11.752 -0.111 11.658 0.073 
5/11/2003 10:44:09 796.8 13.28 58.5 11.763 -0.1 12.403 0.066 
5/11/2003 10:44:57 844.2 14.07 58.5 11.775 -0.088 13.193 0:058 
5/11/2Q03 10:45:47 894.4 14.90667 58.5 11.785 -0.078 14.030 0.051 
5/1112003 10:46:40 947.5 15.79167 58.5 11.795 -0.068· 14,915 0.045 
5/11/2003 10:47:36 1003.8 16.73 . 58.5 11.801 ~0.062 15.853 0.041 
5/11/2003 10:48:36 1063.4 17.72333 58.5 11.808 . -0.055 16.847 O.QJP 
5/11/2003 10:49:39 . 1126.6 18.77667· . 58.5 11.812 -0.051 11:900 0:034 
5,111/2003. 10:50:46 1193.5 19.89167 ?B.5 11.816 -0 .. 047 19.015 0.031 
5/11/2003.· 10:51:57 1264.4 21.07333 58.5 11,818 -0.045 20.197 0.030 
5/11/2003 10:53'.12 1339.5 22.325 58.5. 11.822 -0.041 21.448 0.027 
5/11/2003 .10:54:31 .1419 23.65 58.5 ·11.824 -0.039 22.?7J. 0.026 
5/11/2003 1Q:55:56 1503.3 25.055 58.5 1L824 -0.039 24.178 • 0.026. 
5/11/2003 10:57:"25 1592.6 2(:).54333 58.5 11.826 -0 .. 037 25.667 -0.024 
511112003 10:58:59 1687.1 28.11833 58.5 11.824 -0.039 27.242 0.026 
5/1112003 11:00:40 1787.2 29.78667 ·58,5 11.826 -0.037 28.910 0:024 
5/11/2003 11:o2:26 1893:3 31.555 58.5· 11.828 -0.035 30.678 0.023 

.. 5/11/2003 .11:04:18 2005.7 33.42833 58.5 11.826 .:.0.037 32.552 0.024 
5/11_/2003 11:06:·17 2124.7. 35.411.67 . 58.5 11.826 -o.037 34.535 0.024 ·. 

.5/11/2003 11:08:23 22so,8 37."51333 58.5 11.826 -0.037 36.637 0.024 
5/1112~ 11:10:37 

: 
2384.4 3.9.74 58:5 11.826 -Oc037 38,863 0.024 

5/11/2003 11:12:58 2525.9· 42.09833. 58.5 11.826 -6:037 41.222 0;024 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITYTE;ST DATA EVALUATION SHEET 
Hvorslev Method · 

i>rojeet ~me: 
Project Ne).: 

TestTyPe: 

CraneNSWC 
9060 

Fatiing head 

[>()r1e BY: FW Ramser 
Checked.By: 

Radius of Well casing (in.) : 

Effective Radii.Js of We(I Screen (in.) : ' · 

Length of Well Screen (fl) : 

Tinie for 37% ~d changij (min.) : 

Hydrablic C~nductivify (K) : 

1 = r 
4.25 = R 

12 =L 
5.50 =To 1 

1.85E-04 ft./min. 
3~Q9E-06 ft./sec: 

· 2.67E-01 ttJdav 
. · 9.42E-fi)5 cm./sec. 

Well/Boring No.: 

Aquifer Type: 

Test Date: 

Equati9n: 

16.MWT09 
Bedrock 
23-Nov-03 

·. 2· . . . 
. r xLn(LIR) 
K= ... 

. 2x L x To 



HYDRAWC CONDUCTIVITY - - - . . .. . . . 

TESTING DA TA SHEET 
Tetra Tech NUS, Inc. 

MEASURED DRA\IDOWI'{ wm SCHEMATIC 
WAlER LEVEL OR HEAD .(AH)· --c · 

(feet) (feet) .:.. ,_.-WELL " ~, .,_ 

· Depths (TOC) 

- /"3. "Zs 
l---+--'----+-==....:....:"'-""'--1--l---_,;....--1--~..:.....:::::........;_;__s~~-=-__lo.,!..-1-----"'-I ...J .... t 7. ~ 

~-'--
a: ---:--­

t---'--=---+-=-----1------1--~£-'--=---f----'---!.-L--L--1-----~·~== 
z­

l--~~--+'--~~..!...:--1------1--.2.-:=-=--=:::.--1~..::...:.:=-.;=:.....-1-----"'-" --. ra~~= 
~~~= 1-------+-..;_:....:::....;=--1---'--'----l--~'----...:--'-""'-1-'---===~.....-L-I-----"'-" .... 5_ 

. .......... Ul-

1--~=-----+---'---,~~_._-----~.,,___,_,.,,___.___.____:_;=-...L._--1------I· ~:...: -2 7; '? 
-<L---'--f.--==--<-~ 

0:: 

t----'-----+----'-..::__-'--_._---'----h---'=-~----'--'-.......:_=::...__--1------1 '-~-ln-dlco__._te~SWL-'-. -. _...:::_-· ,./ . 

Depth on On1waig 

4 

2 

' • 

REMARKS:. 

... -·-····--· ..... ·········---······················-····-·. 

• CALCS,SKETCH MAPS, ETC.: 

:---•11111111111111 
3 

2 

_./ 



"' z 
0 
iii 
> 
0 

10 -\.D ~ 
l:..Jstl::: 

- 't:t:l:sf:: 

9 

7 

::::: 
::: .... 

'- -

-
-

1-... 

!:::.---
5-11~ 11= -::::: ll:::llll.:::11'~~,---~ ::::: = :::: t: ~ ~ 

4_ 

,, 

_,_ 
-~o 

3_ 

2.:._ ~1111111111111 H'idl ____ _ 



16mwt09f#1 

In-Situ Inc. · MiniTroll Pro 

Report generated: 12/9/2003 . . 16:23:20 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 16\SN06899 2003-11-23 094607 
DataMgr Version .· 3.68. 16MWT09falling#1.bin 

Serial number: 
Firmware Version 
Unitname: · 

6899 
3;07 

Test' name: 16MWT09falling#1 

Test defined on: 
Test started on: 
Test stopped ort 
Test extracted on.: 

11/2312003 
11/23/2003 
11/23/2003 

NIA 

9:45:24 
.. 9:46:07 
10:06:55 

Data gathered using Linear testing 
Time ~tween. daMinutes. · 
Number of data.s 209 

.· ... 

TOTAL DA"f f\SAM. 209 .. 

Channel hµmber [2] · . . . .. 
· · MeasuremelitfypE Pressur~ · 

Cha!lnel name: ·. · · · 
Sensor Range: 30 PSI. 
Specific gra\'.ify: . . 1 
MOde: · Surface .· . . 
User-Qefihed;refer . · .. ·. · o FeetH20 .· 
Ref~renced on: . tesi start . •. . . . . 
Pr~$ure head at 14.226 Fe,et H20 

Cf"lah[2]. · · 

Date Time ET (mi11) Fe¢tH20 
---- --"'- ------- -----;;.---. -

11/23/2003 9:46 0 0 
11/2312003 9:46 0;1. 2.333 
11/2312003 9:46 0.2 2.184 
11/23/2Q03 9:46 0:3 2.142 

Adjusted 
EJ. (min) 

0 
0.1 
0.2 

11/2312003 9:46 0.4 2.089. 0.3 
11/2312003 9;46 -0;5 2.043 0.4 
11/2312003.9:46 ·.o.6 1~999 0.5 
11/23/2003 9:46 0.7 1.956 0.6 
11/2312003 9:46 0.8 1.914 0.7 
11/2312003 9:47 0.9 t.876 0.8 
11/2312003 9:47 1 1.837 0.9 
11/23/2003 9:47 1.1 1]97 1 
11/2312003 9:47 i.2 1]65 1.1 
11/2312003 9:47. 1.3 1.731" 1.2 
11/23120039:47· 1A 1.696 1.3 
11/23/2003 9:47 1;5 1.66 1.4 
11/23/2003 '9:47 1.6 1.634 1.5 
11/2312003 9:47 1'.7 t602 1.6 
11/2312003 9:47 1.8 1.572 1.7 
11/23/2o00 9:48 1.9 1B43 1.8 
11/23/2003 9:48 2 1.513 1.9 
11/23/2003 9:48· 2.1 1.489 2 
11/23/2003 9:48 2.2 1.461 2.1 

h/ho ho= 2~333 

1.000, 
0.936 
0.918 • 
0.895 
0.876 ., 

. 0.851 

. o.8381 

. ().820 
0.804.• 
0,787 
0.770. 
0.757 
0.742 
0.727 
0.112· 
0.700. 
0.687 
0.674 
0.661 
o.649 
0.638• 
0.626 
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16mWt09f#1 

11/23/2003 9:48 2.3 1.435 2.2 0.615 
11/23/2003 9:48 2.4 1.408 2;3 0.604 

-'-..(,.-

11/23/2003 9:48 2.5 1.382 2.4 0.592 
11/23/2003 9:48 2.6 1.356 2.5. 0.581. 
11/23/2003 9:48 2.7 1.332 2.6 0.571 
11/23/2003 9:48 2.8 1.307 2.7 0.560 
11/23/2003 9:49 2.9 1.283 2.8 : 0.550 
11/23/2003 9:49 3 1.263 2.9 0.541 
11/23/2003 9:49 3.1 1.225 3· 0.525. 
11/23/2003 9:49 3.2 1.223 3.1 .0.524. 
11/23/2003 9:49 3.3 1.199 3.2 .·.- .. o.514 
11/23/2003 9:49 3.4 1.176 3.3 0,504 
11/23/2003 9:49 3.5 1.156 3.4 0.495 . 
11/23/2oo3 9:49 3.6 1.136 3.5 : 0.487 
1.1/23/2003 9:49 3.7 1.116 3.6 0.478 
11/23/2003 9:49. 3.8 1.098 3.7 . 0.471 
11 /23/2003 9:50 3.9 1.08 3.~ ·. ·0.463 
11123/2003 9:50 4 1.06 3.9 . ;0.454 
11 /23/2003 9:50 4.1 1.041 4 . 0.446 •, 
11 /23/2003 9:50 4.2 1.023 4.r · 0.438 
11/23/2003 9:50 4.3 1.009 4.2 0.432, 
11/23/2003 9:50 4.4 0.989 4.3 . ·. ':0.424 :. 
11 /23/2003 9:50 4.5 0.973 4.4· . :o.417 . · 
11 /23/2003 9:50 4.6 0.961 4.5. '0.412 
11/23/2003 9:50 4.7 0.941 4.6, 0.403. 

. 11/23/2003 9:50 4~8 0.927 4.7. _0.397, 
11123/2003 9:51 4.9 0.91 4.8 0.390. 
11/23i2003 9:51 5 0.894 4.9 0.383 
1112312003 9:51 5.1 0.876 5 0,375 0 

11/23/2003 9:51 5.2 0.86 5.1 0.369 
11/23/2003 9:51 , 5.3 0.848 5.2 0.363 
11/23/2003 9:51 5.4 0.836 5.3 0.358 

, 11 /23/2003 9:51 5.5 0.824 5.4 0.353 
11/23/2003 9:51 5.6 0.812 5.5 0.348 
11123/2003 9:51 5.7 0.8 5.6 0.343 
11/23/2003 9:51 5.8 0.786 . 5.7 o.337 
11/23/2003 9:52 5.9 0.776 5.8 0.333 

'11/23/2003 9:52 6 0.762 5.9 0.327 
11 /23/2003 9:52 6.1 0.75 6 0.321. 
11/23/2003 9:52 6.2 0.737 6.1 0.316 
11/23/2003 9:52 6.3 0.725 6.2 0.311 
11/23/2003 9:52 6.4 0.715 6.3 0.306 
11/23/2003 9:52 6.5 0.703 6.4 0.301·· 
11/23/2003 9:52 6.6 il693 6.5 0.297 
11123/2003 9:52 6.7 0.683 6.6 0.293 
11123i20o3 9:52 6.8 0.673 . 6.7 0.288 
11/2312003 9:53 6.9 0.663 '6.8 0.284 
11/23/2003 9:53 7 0.651 6.9 0.279 
11/23/2003 9:53 7.1 0.641 7 0.275 
11/23/2003 9:53 7.2 0.629 7.1 0.270 
11/2312003 9:53 7.3 0.619 7.2 0.265 
11/23/2003 9:53 7.4 0.617 7.3 0.264 
11/23/200.3 9:53 7.5 0.602 7.4 0.258 
11/23/2003 9:53 7,6· 0.592 7.5 0.254 
11/23/2003 9:53 7.7 0.58 7.6 0.249 
11 /23/2003 9:53 7.8 0.574 7.7 0.246 
11/23/2003 9:54 7.9 0.564 7.8 0.242 
11/23/2003 9:54 8 0.558 7.9 0.239 
11/23/2003 9:54 8.1 o.5s2 8 0.237 
11/23/2003 9:54 8.2 0.54 8.1 0.231 
11/23/2003 9:54 8.3 0.534 8.2 0.229 
11/23/2003 9:54 8.4 0.526 8.3 0.225 
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16mwt09f#1 

11/2312003 9:54 8.5 0.52 8.4 0.223 
1112312003 9:54 8.6 0.512 8.5 0.219 ~ 

1 V23/2003 9:54 8.7 0.502 8.6 0.215 
11/23/2003 9:54 8.8 0.5 8.7 0.214 
11/2312003 9:55 8.9 0.492 8.8 0.211 
11/23/2003 9:55 9 0.482 8.9 0.207 
11/23/2003 9:55 9.1 0.478 9 0.205 
11/2312003 9:~5 9.2 0.459 9.1 0.197 
11/23/2003 9:55 9.3 0.459 9.2 0.197 -
11/23/2003 9:55 9.4 0.453 9.3 0.194 
11/2312003 9:55 9.5 0.453 9.4 0.194 

-1112312003 9:55 9.6 0.445 9.5 - 0.191 
11/23/20Q3- 9:55 9.7 0.437 9.6 0.187 
1112312003 9:55 9.8 0.431 9.7 0.185 
1112312003 9:56 9.9 0.427 9,8 / 0.183 
11123/2003 9:56 10 -0.419 9.9 0.180 
11/2312003 .9:56 - 10.1 0.413 - 10 0.177 ,_ 
11/2312oQ3 9:57 11.1 0.361 11 0.155 
1112312003 9:58 12.1 0.316 12 ' 0.135 
11/23/2003 9:59 13.1 0.276 13 0:118 : 

11/2312003 10:00 14.1 0.266 14 0.114' 
11/231200310:01 15:1 0.219 15 -_0.094 
11/2312003 10:02 16.1 0.197 16 0.084 -
11/2312003 10:03 17.1 0.177 17 _- 0.076 --
11123/2003 10:04 18.1 0.159 18 0.068 -
11/2312oQ3 10:05 ' 19.1 0.143 19 - 0.061 --
11 /2312003 10:06 20.1 - 0.129 20- .. '0.055> . ·~, 

'" 

••• >, 

··--.o•. --
-~ , '·. ~. 

,-

'.·. ·:-.. 

·~ ... 

-. 

\ 
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HYD.RAUUC CONDUCTIVITY_ TEST DATA EVALUATiON .SHEET· 
Hvorslev Method 

•, 

ProjectNa111e: 

Project No.: 

T~Tyi)e: 

CraneNSWC 
. 9000 

Falling head 

ooile Bf. FWRamser 
Checked By: 

Radius of Well Ga:sirig (in.): 

Effective Radius of Well Screen (in.) : 

Length of.Well Screen (fl): 

Tlme for 37% hea:d change (min.) : 

. I 

.c:>.9:~ 1 =r 
~~)I..( I 4.25 =R. 

12 =L 
5.50 =To 

. we111BOring No.: . 
.Aquifer Type: 

re5rnlite: 

Equatic:m: 
: .. ·, ·· . 

16MWT09 
Bedrock· 
23-Nov-03. 

1.85t-04 fUiniri~< ' · .. 
. 3.091;:~6 ff;/Sec; '·: '. .. 
. 2.67E-01 ffJ.da ·• . . · ·.. r 2 x Ln(I'.JR) 

K = 2x L x To . 

L.X 12... x. 

I .. ~ Lf l I 0 - L./ F 1/ / 111 Jv 

C-1-i £.·c_pE.{) 

~ #?!~ 
~--10- 0 '-( 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorsfev Metl:lod 

Project ~me: ·. 
Pr<>jeCt NC>.: 
TeStType: 

CraneNSWC 
.9060 

Rising head 

oon-e er. · FWRamset 
Checked BY: 

Radius of WeH Casing (in.) : 

Effective Radius of Well Screen (in.) : 

Length·ot Well Screen (ft.) : 

Time tor 37% head Charige (min.) : 

Hydraulic Conductivity (K) : 

1 ·= r 
4.25 =H 

12 =L 
. 3.55 =To 

2.87E-04 ftJmin,., .· 
4.79E-06 ttJsec~ 
4.13E-01 ftJ(:fay '· '-~ 

Wel~ring No.: 16MWT09 
Bedro2k 
23--Nov:og 

Aquifer Type: ··· 

Test bate: 

equation: 

• 2 ";_'·' • '.·1;,. 

r 2 x Ln(LIR.) 
K = ---------2 x L x To 

--.-.'" 

) 

) 



I 
/ 

.~ 
·Teti.a Tedi NUS, Inc. 

HYDRAULIC CONDUCTIVITY 
TESTING DA TA. SHEET 

PRnECT NAME: .......•.. /Y. .. _$. .. W.-~ ......... C.. .. i.J:~.~§; .. - .. ····-··-··-·····-···-····· \til.jaORING NO.: .J_~~.l.f>LT<fi . 
PRO.ECT NO.: .......... ~,-~Q.le._(2 ___________ .. _.... GEOLOGIST: ......•.. 0...~ ... 6?..:.._~.Q.~.'H .f3::fr.~·-·-·-···-·····--·-·. 

. . . 2 ,, . . , - .. 
\\£1.L DIAME'KR: ·-··-····-····-·······- . SCREEN LENGTH/llEPlH: .• _ .. J.Q ..... , ... -···--···--·-··· TEST NO.: ...... _t_·---···· 
'STATIC WAlER lBlll. (~th/Elevation): · I 3. Z 6 · · DAlE: l ·\ ~ 7.- 3- 0"5 

3 TE~ff TIPE (Rlslng/Fmllng/Constant H~~;~~-~~~~~=~~;P.:.~.~;.· .. !.·~~~~~~~~~~~=~=:····;;.~~~ -··-·····:-~~-~-~~~~~=~~~~=~~~~~: 
--~ . MElttOO OF ~OUCING WATER· LEVEL CHANGE: .... __ ?._9-.. k~!..:0 ..... '°~-.C ...... Y...Ca~ ... ~ .... - .. ~. PAGE .-1. oF ... ~L ... 
~ ~CE PT. FOR Yd. MEAS. (Top of C<islng. Transducer, etc.): .• I.9..C.. ...... ~k~;A.t.~~-~~~.i..~~--~ .. ~r 
$1--~-,--~-,r---~~~-r-~----'--'-~..--'--~~-.--,-.,.....;...~~-r-~-,---.,.~,...,..--"---'-'-~~~--1 

.. ELAPSED · MEASURED 'ORAWDOWN ELAPSED . MEASURED . DRAWO\YN .. vet S01EMATic 
-~ . AJME WAlER l£VEL OR HEAD (fiH) TIME WATER LEVEL OR HEAD .{AH) . _r<::,__ ,_~, 
~-~ll'mlfi~J...;;cr;...;soc.;.;;;. ~)__,._· ·_....,.:C..:..:foe.;:,,:t)"----f.-~(foe:;;;,~~)-· -".~(m;;,;:. ln.::.::....;:;'1':...,sec..~)'-· _.....,_ __ . ~(fee;::::t~>---1-...;,.· ..... ·~(i:;:;<ltft~t):__· ~ '2- ,, 

~- .;:, .. o D z,, o . - .Sil-. 
·O . 

~· .· ·I l ' - I. 2-J) l.f, 0 ~. 387:/ 

2~n - ·~~B 

REMARKS: . 

BoREHOI.£ f 
' RV7 .. 

. . ... '. 
'. Dqiths (roe) 

.•/ 15~> 

SZ. Indicate SW. 
D~_th" oil ofo~g 

.... ...: ............... ~························-····-·-······ · . 

• 
--· /i 

. ··-··----.;... ................. _ ... -··-····---·····-.· . 

. . ' 

:r. •.··--··-····-·-··,-·-··--·····-·-··-··-···-··. 

. . . ···----· .. .;·-·-'"··--··--···· .. -·-~·-····-··· .. 
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16tnwt09r#1 

MiniTroU Pro 

Report generated: '12/10/2003 8:41:24 
Report from file: H:\Crane IN\SWMU13_16\MGC slug tests 03\site 16\SN06899 2003-1.1-23 100953_ 
DataMgr Version 3.68 16MWT09rising#1:bin 

serial number: 
Firmware Version 
Unit name: 

6899 
3.07. 

Test name: · f6MWT09rising#1 · 

··-

T e8t.defined on:. 
Te-st started on: 

· Test stopped on: 
Test extracted oil: NIA 

11/2312003 . 10:08:47 
11/23/2003 '10:09:53· 
11/23/2003 10:21:03 

Data gathered using Linear testing · 
Time between data point Minutes. 
Number of data samples · 112· 

TOTAL DATA SAMPLES· 

Channel number [2] 
Measurement.type: 
Channel name: 
Sensor Range: 
·Specific gravity: 
Mode: . 

. 112-
,_· .. · 

Pressure ' .. ·, ~·' .. 

30 PSI. 
1·: ... 

Surtace 
User-defined reference:· o Feet H20 

· Referenced on: te5t start 
Pressure head at referern 13.749 Feet H20 

•:Chan[2J 
Adj Feet Adjusted 

Oate Time . ET (min) F:eet H20 H2o ET; (min) 'h/ho 

11/2312003 10:09 
11/2312003 10:09 
11/23/2003 10:10 

. 11123/2003 10:10 
11/23/2003 10:10 
11/23/2003 10:10 
11/23/2oo310:10 
11/23/2003 10:10 
11/2312003 1O:10 
11/23/2003 10: 10 
11/2312003 10:10 
11123/2003 10:10 
1112312003 10:11 
11123/2003 10:11 
11/23/2003 10:11 
11/2312003 10:11 
11123/2003 10:11 
111231200310:11 
1112312003 10:11 
11/2312003 10:11 
· 1112312003 1O:11 

_.-·.-· . -----~··: 

q 0 
0.1 -1.213 
0.2:' -1.485'' 
0.3 --1.491. 
oA'·· -1.447 .·· 

0.5' ~1.397 

0.6 ~1.346'; • 
0.7 

.. 
-1.3 

0.8 "1.253 
o;9 ~1.209 

1 -1.169 
1.1'. -1.131 • 
1.2 -1.092 
1.~ -t.054 
1.4 -1.02 
1.5 -0.983 
1.6 . .•-0.949• 
1.7 -0.921 
1.8 -0.867 
1.9. -0.856 

2 -0.828 

-1.741 0 :.: 1.000.·· 
-1.697 0.1 0.975 •. 

-1.647 0.2 •0.946·~ 
-1.596 0.3·· 

.. 
':0.917 

-1.55.: 0.4 0.890 ~ 
-1.503 0.5' 0.863. 
-1.459 0.6 0.838• 
-1.419 0] 0.815 
-1.381. 0.8 0.793. 
-L342 0.9 0.771 
-1.304 1 0.749.• 
-1.27 1.1 0.729 

-1.233. 1.2 0.708-
-1.199 1.3·: . :0.689_ 
-1.171 1.4 0.673 
-1.137 1.5· .· 0.653• 
-1.106 1.6 0.635' 
-1.078 1.7 0.619 
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.....;,..-

11/2312003 10:11 2.1 -0.8 -1.05 1;8 0.603 
11/2312003 10:12 2.2 ·-o.774 -1.024 1.9 0.588 
11/2312003 10:12 2.3 -0.746 -0.9.96 2 0.572" 
11/231200310:12 2.4 -0.719 -0.969 2.1 0.557. 
11/231200310:12 2.5 -0.695 -0.945 2.2 0.543 
11/2312003 ·10:12 2.6 -0.669 -0.919 2.3 0.528 
11/2312003 10:12 2.7 -0.645 -0.895 2.4 0.514 
11/2312003 10:12 2.8 -0.623 -0.873 2.5 0.50.1 • 
11/2312003 10:12 2.9 -0.598 -0.848 2.6 0.487 
11/2312003 10:12 3 -0.576 -0.826 2.7 0.474 
11/2312003 10:12 3.1 -0.554 -0.804 2.:8. 0.462 
11/231200310:13 3.2 -0.534 -0.784 2.9 0.450 
11/23/2003 10:13 3.3 -0.512 -0.162 3 0.438·• 
11/23i2003 10:13 3.4 -0.492 -0.742. 3.1 OA26 
11/231200310:13 3.5 -0.472 -0.722 3;2 0.415 
11/2312003 10:13 3.6 -0.456 -0,706 3.3 0.406 
11/2312003 1O:13 3.7 -0.437 -Q.687 3.4 0.395 
11/231200310:13 3.8 -0.417 -0.667 3.5 0.383 
11/2312003 1O:13 3.9 -0.397 -0.647 3;6 .0.872 
11/2312003 10:13 4 -0.383 -0.633 3.7 o.364 
11/231200310:13 4.1 -0.365 "0.615 3.8 0.353 
11/23120031.0:14 4,2 -0.347 -0.59.7 3.9. 0;343 
11/2312003 10:14 4,3 "0.331 "0.581 4 0.334•' 
11/231200310:14 4.4 -0.314 -0~564 4.1 . 0.324 
11/2312003 1ci:14 4.5 -0.304 -0.554 4.2 0.318 
11/2312003 10:14 4.6. ·-0 .. 286 -o.536 4.3 0.308 .. 

11/2312003 10:14 4.7 -0.27 -0.52 4.4 0.299. 
11/2312003 10:14 4.8 -0.254 -0.504 4.5 o.~89 
11/231200310:14 4.9 -0~24 -0.49 4,6 0.281· 
11/2312003 10:14 5 -0.226 . -0.476 4.7 0:213 
11/2312003 10:14 5.1 -0.214 -0.464 4.8 0.267 . 
11/231200310:15 5.2 -0.199 -0.449 4.9 0.258 
11/231200310:15 5.3 ~0.187 -0.437 5 0.251' 
11/2312003 10:15 5.4 -0.176 -0.426 5.1 0.245 
11/2312003 1O:15 5.5 -0.161 -0.411 5.2 0.236 
11/23/2003 10:15 5.6 -0.151 -0.401 5.3 ·0.230 
.11/23/200310:15 5.7 -0.139 '{).389 5.4 0,223 
11/2312003 1O:15 5.8 -0,129 -0.379 .5;5 .. 0.218 
11/2312003 1O:15 5.9 -0.117 -0.367 5.6 0.211 
'11/23/2003 .1O:15 6 -0.107 -0.357 5.7·. 0.205· 
11/23/2003 1O:15 6.1 -0.097 -0.347 5.R 0.199 
11/231200310:16 6.2 -0.085 -0.335 5.9 0.192 . 
11/2312003 1O:16 6.3"':. -0.073 -0.323 6 0.186 •. 
11/231200310:16 6.4 "0.066: -0.316 - 6.1 0.182 .. 
11/2312003 10:16 6.5· . ··-0.054 -0.304 6.2 0.175 
11/231200310:16 6.6 .. ,' •0.046 -0.296 6.3:. ·. 0.170:. 
11/2312003 10:16 6.7'•'·. -0.036. -0.286 6.4 0.164 
11/231200310:16 6.8 -0.028: -0.278. 6.5 0.160. 
11/2312003 10:16 6.9 -0.018 -0.268 6.6 0.154 
11/2312003 10:16 7 -0.01 -0~26 . 6.7 . 0.149 
11/2312003 10:16 7.1 .-0.004 -0.254 6.8 0.146 
11/2312003 10:17 7.2 0.01 -0.24 6.9. 0.136; 
11/2312003 10:17 7.3 ·0.016 -0;234 7 . 0.134• 
11/2312003 10:17 7.4' . 0.024 -0.226 7.1 0.130 
11/231200310:17 1.s~· 0.032 -0.218. 7.2 0.125 
11/2312003 10:17 7.6 . 0.038. -0.212 7.3 0.122 
11/2312003 10:17 7.7 0.046 -0.204 7.4 0.117 
11/2312003 10:17 7.8 0.054 -0~ 196 7.5 0.113' 
11/2312003 10:17 7.9 0.06 -0.19 7.6 0.109 
11/2312003 10:17 8 0.069 -0.181 7.7 0.104 
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~ 

11/231200310:17 8.1 0.075 -0.175 7.8 0.101 
11123/200310:18 8.2 0.081 -0.169 7.9 0.097 
11123/2003 10:18 8.3 0.087 -0.163 8 0:094 
11123/200310:18 8.4 0.095 -0.155 8.1 0,089 
11/23/2003 10:18 8.5 0.099 -0.151 8.2 0.087' 
t1l2312003' 1O:18 R6 0.107 -0.143 8.3 0.082 
11/23f200310:18 8.7 .0.113 -0.137 8.4 0.079 
11123/20().(l 10: 18 8.8 .0.119 -0.131 8.5 0.075 
11123/2003 10:18 8.9 0.125 -0.125 8.6 0.072 
11/23/2003 10: 18 9 0.129 -0.121 8.7 0.070 
11123/200310:18 9.1 0.135 -0.1°15 : 8.8 0.066 

. 11/23/2003 10:19 9.2 0.141 -0.109 8.9 0.063 
11/23/2003 10:19 9.3 0.147 -0-103 9 0.059 
11123/200310:19 9.4 0.151 -0:099 9.1 0.057 
11/23/200310:19 9.5 0.155 -0.095 9.2 0.055 
11123/200310:19 9.6 0.159 -0.091 9.3 0.052 
11/23/200310:19 9.7 0.165 -0.085 9.4 0.049 
.11123/2003 10:19 9:8 0.173 -0.077 9.5 0.044 
11/231200310:19 9.9 0.175 -0.075 9.6 0.043 
11/2312003 10:19 10 0.181 -0,069 9.7 0.040 
11/23/2003 10:19 10.1 0.187 -O.OQ3 . !}~8 0.036 
1112$/200310:20 10.2 0.189 -0.061 9.9. 0'.035 
1112ai200S-it0:2Q 10.3 0.195 -0.()55 •.' 10 0.032 
11123!2o03fo::fo 10.4. 0.199 -0.051 tO<t ·0.029 
1112$i'2003'10:20 1o;s, 0.205 -0.045 

.. 
··10.2. 0;026 

11/23/200310:20 10.6 0.207 -0.043 10.3 ·0.025 
111.231200310:20 10.7 0,213 -0;037 10.4 0.021 
11/2312003 10:20 10.8 0.215 -0~035 10.5 0;020 
11123/2003 10:20 10.9 0.221 -0.029 10.6 0.017 
11123/2003 10:20 11 0;223 -0.027 10.7 0.016 

. 11/23/2003 10:20 11.1 0.227 -0.023 10.8. 0.013 
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TETRA-TECH 

HYORAULl.C CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvof'Sl~v Method 

Project "3me: CraneNSWC 
. 9060 

·•· . WeillBoi:ing NO.: 
Project No.: 

TeStType:: Rising head 

oone BY: FWRamser 
. Checked BY: 

.,_ 
RadluS of weu Casing. (in.) : · • 0117=> .. ·, = f=f 

4.25 = R Effective Raditis of Well Screen (in.): • ~5':f = 
Length of Well Screen (ft.) : 

.... ,, 
l2=L - "•: 

lim.e for37% head Change (min.): 

Hydraulic Conductivity (K) : 

-------~-·- ~~-·-·· - ········ 

"\ 

3.55=To .. 
._ ·:-

· 2;87E:-04: tt./rnin; : , 
·· 4.79E-06: ftJsec~ ·: 
·4~13E-Of ttJdav·· · .. ··· 

·• ·. lAGE-04' .cmJse¢~ '.' · 

· Aquifer Type: 
Test Date: 

Equ~tiQn: 

··--· 

.16MWT09 
·aedr0ck 
23-Nov-03 

"_; 



TETRA-TECH NUS 
. . . . ·. 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method · 

.ProjeCt Name: 
. Projeet No~: 
test Type: 

CraneNSWC 
9060 

Rising head #2 

DQne BY: FWRamser 
· Checkei:fay: 

Radius of well Casing· (in.)·:·· 

. EffE!ctiye Radius of Well Scriien (in;) : 

Length of WeU ·Screen (ft.) : 
Time for 37'>/o head Change (rriiri.) : 

., ·~ 

. li};tlrau.lie c°'t.auctivity (K) : 
·.·;. . 

. -~ 

· i = r 
4.25 = R 
5.64 = L 

0.094 =·To 

.1.a1 E-02 tOmiri. . 
3:o2E-Q4 tt./sec . 

·• 2.61 E+Q1 ftlcJav · 
R21 E-03 CmJsec. 

;, . 

-.. ·~ .. -

Well/Boring No.: 

Aquifer Type: 

Te~Date: 

Equation: 

16MWTto 
. Bedrock 

23-Nov-03 

:r2 x Ln(LIR) 
K - -.-...... ------

·.· ·: - 2x L x To 

. ·, 
,..: 



.·~ 
·Tetra TeCh NUS, Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRo.ECT NAME: ·-····---~L_~--~-f.:: ______ ~~--f:::-_!.:_"::!_E: .. _. __ ...... --·······-····-···· YELt/BORING NO.: . t~.~W..LI§? '-- ·\ 
PRo.ECT NO.: ·---~"'ct .. ~-~-Q ___ ~---···--········. GEOLOGIST: . ·-···-~-.:..0!.:....~ .. .Q. l-;!;:f.B:~~----····----~..:... .... _. ) 
- . . '2 ,, . . ·. . - . 
WELL DIAMETER: ·····-···;····-.,.··-·-·· . SCREEN LENG1H/DEP1H: ...... -J..Q ... ·-·--·-··-·;..··-······ TEST NO.: ··---'-·-····-·· 

~ATIC WATER lDn. (OepthfBevotfon): ·-··-······-~1:::..L!f? ........ J:Q .. ~.~----····-··--·~ DATE: .J.J . .:;f.- ~..:.f>_?. .. 
3 lEST TIPE (Rlslng/F olllng/~stant. Head): ..... ~-~-~.L~--~········-·-···-··-·;.. CHECKED: ··-········-··-·:·~-:..~:.;..~---· _ 

~ · METHOD OF INDUCING WAlER LEVEL CHANGE: ···---~;-~-L~-e~ ........ :. ____ ........ ·-···--;..····-· .PAGE ..• LOF .J ..... . 

·~ REFERDJCE PT. FOR ~ MEA~ (Top of Cosing. Transducer. etc.): ... I.9£: ...... .,.?::-.~~--~T....?.~~Q~ ...... . 
CS> 

ELAPSED MEASURED . DRA WDOWN ELAPSED MEASURED . . ORAWOO\YN Mll SQ!EMADC 
: .r.:JIME WATER LEVEL OR HE.AD (l1H) TIME WATER LEVEL OR HEAD ll1H) --a 
~.· «mlnJ or sec.) (feet) (feet) {min. « sec.) (feet) · (feet) · . .. .. · ... - -MIL ~ 

·~ .;;....\ S/ ... 8oREH<u:.-. ·.···:. " 

g1--_,.,~---'--f--1..C~-=:..+--.,-~--1--~~--1-_.,_;:...=..-=...-'---1------I 

~ -.'128 
:Ijt----''---'--ll---=-.,__.-=-1------f--~"'---'-;...,J---=---=---1---1--~· . <: . 
. ~ .. -.l1"'2., •. 
~1--""'--==--~1---'---'-----"-~-'-"---l---..;.;....-..----..i....:....----~-----I ~ . 

. ·~ .--::--~ 6<:\s- .,,. ., ·: 
~1-:...-..o...__--11--...;..._;::;;....,..::.=..-1------f--'-'---'=---1--'-1-=--_:..::=---1------'--I 

.... .__._,.,__ __ _ 
·._ t\r--.. ~~ 

1--.:.....:::~---l-..:__:'-'--~-l-~----l---=-=---1--L.-:~~=-"--'-I----~ ~~ ll!== 
~. 0 '-t:-B . ~== 

l'-~£;._--l-.:-,;:_=-.!_;_-l-~--'---l--_:_-=--:...+-~==-~==--i:------1.: Ci :;;z;: 
-.D~~ a~-.,_ _ _._ _ _..._-'--"''--=-----'----1----------=-=-~-----1 ~=~=) 

- -...-
l'--~'---+-----'----+-----1----C--'-----l-i--,-· _;;_0_:2==-..t!s'-· -+----1~ ~ = 
1--~_,_ _ __.__;__:_::::;:_,::C...J_-+------+-~~==-~-1--~·~~o~.~~~t~ _ _.__--'-_ ___.·~ 

SZ. Indicate ~ 
. Depth Oil Dniwlng 

F11-E. · . -.··--·······.····-· .. ·--·· .. ···-···-·---·········· . 

.) 

. ···-··-··-··-·-··--··-······-···-····-······. . 

2 

t 
I 

5 

4 

··-···-··-··-····-···--·--··--·-·······-·-. 
········-········-·-·-·-.. -·-·-··---······ .. 
... .;. ... _ .... _ .......... _ .... -.... -.. ·--···-·····~-.. 

CALCS;SKETCH MAPS, ETC.: 

\ 
'i 
J 
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16mwt10r#2 

•~situ Inc. Minrfroll Pro 

· Rep(>rt generated: 12/412003 . 10:26:23 . . 
Report fi'omJile: 

· · OataMgrVersion 
C:\Win~Situ\Data\SN00916 2003-11-22 113435 .bin 

3.68 

Serial number: 
Rrmwa:re Version . 

' Unitname: 

T~st narrie: . 

916 
3.07 

. Test defined on: 
Test started on: 
Test stopped on: 

11 /2212003 11:34:13 
11/22/2003 11 :34:35 
11 /22/2003 11 :59:02 

Test extraeted on: NIA 

··• Data gathered using Linear testing 
. Time betWeen data Minutes~ 
· Number of data san · 1467 · 

TOTAL DATA~AMPt 1467 
. . 

. C~aniiet'raumbe~ [2) 
~easurement type: Pressure 
Channel name: 
.Sensor Range: 30 PSL. 

· •. Specific gra:vify: · 1. 
· . Mooe:_ Surface 

User-defined referer o Feet H20 
Referenced on: channel definitiOn. 
Pressure head at rel 4. 706. Feet H20 

Chan[2) 
Adjusted 

Date · Time . ET(min) Feet H20 ET. (min) h/ho __ ..;~ .;._ __ .,._ 

11/2212003 11 :34 
1112212003 11 :34 

. 11/2212003 11 :34 
11/2212003 t 1 :34 

· Hl22/2003 11 :34 
11/22/200311:34. 
11/221200311:34 
11 /22/2003 11 ;34 
11/22/2003 1 i :34 
11/22/2003 11 ;34 
11/221200311:34 
11122/2003 11:34 
11/22i2ooa 11:34 
111221200311:34 
11/22/2003; 11 :34 
1112212003 n :34 
11122i2003 11 :34 
11/2212003 11 :34 
11/2212003 11 :34 

0 
0.0167 .. 
0.0333 

0.05 
.. 0:0061 

0.0833 ·. 
0.1 

0.1167 
0.1333 

0.15 
0.1667 
0.1833 

0.2 
0,2161 
0.2333 

.0.25 
0.2667 
0.2833 

0.3 

-0.002 
~0~002 
~1.754 
-1.461 
-1.19 

~0~979 
-0.798 
•0.669 
-0.574 
-0.512 
-0.474 
•0.445 
-0.425• 
-0.405 
-0:394 
-0.383 
-0;374 
-0~367 
-0.36 

I 
0 

·0.0167 
o:~ 

0:05 
0.0()67 
0.0833 

0.1 
0.1167 
0.1333 

0.15 
0:1667 
0,1833 

0,2 
0.2167 
0.2333. 

0.25. 
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1.000 ,, 
0.815, 
0.610 •, 
o.&Js·~ 
0;458. 
0.393. 
0.350• 
0.324• 
0.305 
0.291 
0.277 
0.270 
0.262• 
0.256. 
0.251 
0.246• 

............ 

·, .. · 
·, 

ho= ~1.461 · 
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~ 

11/22/2003 11 :34 0.3167 -0.354 0:2667 0~242 

11 /22/2003 11 :34 0.3333 -0.347 0.2833. 0.238 
11/22/2003 11 :34 0.35 .:0.343 0.3 OJ.35 • 
11 /22/2003 11 :34 0.3667 -0.338 0.3167 0.231 
11/22/200311 :34 0.3833 -0:334 0.3333 0:229 
11 /2212003 11 :34 0.4 -0.33 0.35 ·0:226 
11122/2003 11 :35 0.4167 -0.327 0.3661 0;224 
11 /22/2003 11 :35. 0.4333 -0:325 0:3833 (};222 

11/22/2003 11 :35 0.45 -0:321 0.4 0:220. 
11 /22/2003 11 :35 0.4667 -0.321 0.4167 0;220 
11/22/2003 11:35 0.4833 . -0.316 .0.4333 0:216 
11/221200311:35 0.5 -0.312 0.45 0~214 
11 /22/2003 11 :35 0.5167 -0.31 0.4667 0.212 
11 /22/2003 11 :35 0.5333 -0.307· 0.4833 0.210 
11 /22/2003 11 :35 0.55 -0.303 0.5 0.201· 
11/22/2003 11 :35 0,5667 -0.303 0.5167 0.207 
11 /22/2003 11 :35 o.5833 -0.301 0.5333 0.206 
11 /22/2003 11 :35 0.6 -0.299 o.55 0.205 
11/2212003 11:35 0,6167 -0.294 0.5667 0.201 
11/22/2003 11 :35 0.6333 -0.294. 0.5833 0.201 
11 /22/2003 11 :35 0.65 -0.292 0.6 0.2(}0 
11 /22/2003 11 :35 0~6667 -0.29 0.6167 0.198 
11/22/2003 11 :35 0,6833 -0.287 0;6333 0.196 
11 /2212003 11 :35 0.7 -0.285 0.65. 0.195 
11 /22120<53 11 :35 0.7167 . -0.283 0.6667 0.194 
11 /22/2003 11 :35 0.7333. ~0.281 0,6833 0.192 
11/22/2003 11 :35 0.75 -0.277 0.7 0.190 
11 /22/2003 11 :35 0.7667 -0.274 0.7167 0.188 
11 /2212003 11 :35 0.7833. -0.274 0.7333 o:rn8 
11/2212003 11:35 0~8 -0.272 0.75 0.186 
11/22/2003 11 :35 Q.8167 ~(l.27. 0.7667 R185 
11122/2003 11 :35 b.8333 . ·-0.27 0.7833 0.1'85 
11/22/2003 11 :35 0.85 -0.268 0.8 0.183 
11 /22/2003 11 :35 0:8667 -0.265 0.8167 0.181 . 
11 /2212003 11:35 0.8833 -0.263 0.8333 0.180 
11 /22/2003 11 :35 0.9 -0.261 0.85 0.179 
11 /22/2003 · 11 :35 0.9167 -0.263 0.8667 0.180 
11 /22/2003 11 :35 0.9333 -0.261 0.8833 0.179 
11 /22/2003 11 :35 0.95 -0.257 0.9 0.176 
11 /22/2003 11 :35 0.9667 -0.257 0.9167 0.176 
11 /22/2003 11 :35 0.9833 -0.257 0.9333 0:176 
1112212003 11 :35 1 -0254 . 0.95 0.174 
11 /22/2003 11 :35 1.0167 -0.254 0.9667. 0.174 
11 /22/2003 11 :35 I 1.0333 -0.252 0.9833 0.172 
11 /221200311 :35 1.05 ~0.248 1 0.170 
11 /2212003 11 :36 2.05 -0.195 . 2 0.133 
11/22/2003·11 :37 ·3_05 -0.155 3 0.106 
11 /22/2003 11 :38 4.05 -0.128 4 0.088 
11 /22/2003 11 :39 5.05 -0.11 5 0.075 
11/22/2003 11:40 6.05. -0.093 6 0.064 
11122/2003 11:41 7.05 -0.079 7 0.054 
11 /2212003 11:42 8.05 -0.072 8 0.049 
11 /22/2003 11 :43 9.05 -0.066 9 0.045 
11/22/2003 11:44 10.05 -0.055 10 0.038 
11 /22/2003 11 :45 11.05 -0.05 11 0,034 
11/22/2003 1 (46 12.05 -0.046 12 0.031 
11/22/2003 11:47 13.05 -0.043 13 0.029 
11/22/2003 11:48 14.05 -0.039 14 0~027 

Page 2of 3 



11122/2003 11 :49 
11 /2212003 11 :50 
11/221200311:51 
11/22/2003 11 :52 
11/22/2003 11 :53 
11122/2003 11 :54 . 
11/22/2003 11 :55 
11/2212003 11 :56 
11/22/200311:57: 
11/22/2Q0311:58 

15.05 
16.05 
17;05 
18.05 
19.05 
20.05. 
21.05 
22.05 
23.05 

-24.05 

~0;034 

-0~032 

~0;028 

-0~025 
-0~023 
..();0?1 
-0;021 
~0:018 
-0~0l6 

-0"014 

-, ;·· 

. ,;· 

16mWt10r#2 

15 
16 
17 
18 
1.9 
20 
21 
22 
23 
24 
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0.023 -
0~022 
();019 
O.O:t7 
0.016 
0.014 
0.014 
OJ)12 
0,011 ·. 
0.010 

,·-.': 



HYORAULICCONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Project Nam~: CraneNSWC· 
90oo·. Project ~<>:= .. 

Test Type·: Rising head #2 

Done By: FWRamser 
Checked By: 

Radius of Well Casing· Qn.) : 

· Effective Radius ofWell Screen (in.): 

Length of Well Screen (ft.): 

Time for 37°/o head change (min.) : 

Hydraulic c~nductivity (K): 

-oe-s' . 1 = r 
. :;5'-f I 4.25 = R L 

5.64 =l 
0.094 =To 

1.81 E-02 ft./tnin. . 
.· 3~02E-04 ttl§ec. 

? . 2.6iE+Ol ttl~a 
.• 9.21E-.03 cm./sec. 

we111Bciri6g No.: 16MWT10 
.Bedrock 

23-Nov-03 
Aquifer TYJ>e: 

Test Date: 

· Equation: 

2 . · .. 
r x Ln(L/R) K .... 

· = ·2 x L x To 

L N ( 5. Cb Y: / • -S S'1 ) 

2 " !::>-. (.p lf x ~·. -· 
l. 6 0 '/\ I 0 - 2- Ft I~ ',A.) 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVltY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Proje(:t Nam¢: 

Project No .. :. 

Te5tType: 

CraneNSWC 
9060. 

Rising head 

Do~ ey: · FWRamser 
Cheeked BY: 

Radios of Well Casing (in'): 

Effective Radius pf Well SCrMn (in.) : 

Length of Well Screen (ft.) : 
Time tor 37°/o Mad change (min.) : 

Hyciraulic ConductivitylK) : 

1 = r 
4.25 =R 
5.64 =L 
0.09=To 

. ·. .. l:89E-02 ft./rniQ. . .. 
. 3.16E~04 ftlseo. . · ·· ·· 
/2.73E+01 ft./dav ·· 

. . 9.62E~03 cin)sec, • : 

Well/Boring No.: 
Aquifer Type: · 
TestDatei 

Equation: 

· 16MWT10 
Bedrock 
23-Nov.:03 ·. 

.-·. .: . ··::· ': ·:-· 

. ·~ \ 

i 2 · . 
. ·•· r · x Ln(L/R) K- .. 

·. - 2x L x To · 

\· 

. ; 

\ 
' ; 
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Tetra .Tech NUS, Inc.. 

HYDRAULIC CONDUCTIVITY 
TESTING DATA SHEET 

. . 

PRC>.ECT NAME: ........ N_$.~W.f:.: ...... _.'b·. ti_~~_.§.: ________________________ .............. ; Yt£Ll/BORING .NO.: • l!P...~.W..ILQ. 
PRC>.ECT NO.: ·-····:f-~.k..Q ___ ,_, __________ ,__ GEOLOGIST: .... t3.,,_~_,.. ___ C,_Q~_/j __ &~~----··-···-~--~----·-··· 

. . ~ ,, . . . 

YEU. DIAMETER: · ~ LENGllf/DEPllf· l 0 - . - TEsr NO~ · I 
. . ·-·-· -··•••-·-·· . . • •••••••·---·••••••••-•••·-·-··.•-··--••••. n ••·-·....---•-•••••••• 

SJATIC WATER ·LEVEL (Depth/Elevation): ..... k..k.d .. ~:--···.L.Q.~----~---···············-··;···- DATE: ... _.l..L:~?-~?::~Q.~ .. 
-' 1ES. T -~ (Rls. '-g· k-•1•-g· ~Const .. ant ··Head)· /f2-. I ~ 1 tJ. b CHrCK·ED~ . . · . 
~ . . I l.rl:.. .Al /I ·\.II NI_ I 1 

• • ••••••••·-···-·-·-·-···•·-··-····~·····-•••••••• C.' . • ••\•-·-'""".-:'°'"-••••·-~-·"'.-••••••-·-•••• 

.,. 
~ 

.· . · ·.. . . . ... €>f\ ILC:R- . •. t-- .· I . 
METHOD OF INDUCING WA 1ER LEVEL CHANGE: ···················-······--·-····--··-·-·-·······--··-·····-· PAGE ···-· OF • ····-·-. 

--~- i=Tnti•CE . . r, "~ . ( . . . . ·t. ): IO C.. ,. '•"'Z..'f;..,e....o ;.IL:-r-; ·~ '1:7r-T7C...-.,_ ~ Ru-"-'-'C.I' PT. "OR tn. MEAS. Top of Cosing. Transducer, e c. ... ···•'··•·-•-:·-·······-···:--·.,.1''-""'·-·-···--····· ... ··········• 
G1--~~~-r~--;~~.,......:.-,-~~~-r-~~~-,-~~---,.~...,.-~-:---'-'-~,.,,-~~~~~~ 

ELAPSED MEASURED - DRAWOO~ ELAPSED MEASURED DRAWOOWN .. \\£1.L sctQAnc ,, 
: TIME WATER LEVEL OR HEAD {fi.H) TIME WATER LEVEL OR HEAD _(AH) re · 
~- ~or sec.) · (feet) · · (feeO (mtn. er sec.) (feet) (feet) _,.:..,....WEL.L fl L 

Z. 0 .. D i D (,/')~ 7 (p fo s . - . 0 q 7 BOREMOlE fl 

~- .• 02.S. - 2. ~~lf . . 1. 07:>'-17 - • 0 fl8 i: -~-'/%." 
~- . . b ~ , t. 8 O _k> g,. s b '1 ~ - O 7 4 . ! , :: {J1~, cmcj 
® •• ,. --7.S-fo q..qyq-, ~050> ~; ~::/4.8.0 
< 

.. 

REMARKS: 

• ....... -~..: ....... ·--···-"-···~·-···-·;.·····-·--··-·-··;, I , ·~ . • 

:t • ············--···-··"-·-·--··---·····--····. 

··-·····--.. ···-··-··-··········-···--·-············ .. 
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16mwT10 riSing#1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/412003 10:01:35 
Report from file: 
DataMgr Version 

C:\Win-Situ\Data\SN00916 2003-11-22 105857 16MWT10rising#Uin 
3.68 

Serial number: 
Rnnware Version 
Unit name: 

916 
3.07 

Test name: 16MWT10rising#1 

Test defined on: 
Test started on: 
Test stopped on: 

11/22/2003 10:56:32 
11/22/2003 10:58:57 
11/22/2003 11 :30:49 

Test extracted on: NI A 

Data gathered using Logarithmic testing 
· 'Maximum time betwee Minlites. 

Number of data sampl 121 

' TOTAL DATA SAMPLE: 121 

Channel number (2) 
Measurei:nent type: Pressure 
Channel narrie: 
Sensor Range: 30 PSI. 
Specific gravity: 
Mode: Surface 

1 . 

·.User-defined reference o FeetH20 

. . ':;-.. ~.-

Referenced on: channel definition. . •. · ,. " 
.Pressure head at refen 4.704 Feet H20 

Date Time· 

11/22/2003 10:58 
11/22/2003 10:58 . 
11/2212003 10:58 
11/2212003 10:58 
11/22/2003 10:58 . 
11/221200310:58· 
11122/2003 10:58 
1112212003 10:58 
11/2212003 10:58 
11122/200310;58 
11/22/2003 10:59 
11/2212003 10:59 
11/2212003 10:59 
11/22/2003 10:59 
11/22:12003 10:59 
11/22/2003 10:59 
11/2212003 10:59 
11/22/2003 10:59 
11/2212003.10:59 
11/221200310:59 
11122/2003 10:59 

ET(min) 

0 
0.0048 
0.0098 

O.o15 
0.0198 

0.025 
o:oa 

0.035 
o.0398 

0.045 
o.b5 

0.0548 
0.06 

0.0648 
0.07 

0.075 
0,0798 
0.0848 

0.09 
0.095 

0.1 

.Chan[2] .: t .:· . .. 
P,.dj~ted ·. : .• 

Feet H20 . ET• .(rnin) • hlh.P · ho= ~1.806 
--------. ~ .\· .. -~ . 

O.o1. 
0.009 
0.011 .· .·· 
0.011 

-0.569 
-_2.664 ''· 
-1.806 
-1.561 
~1.525 .· 
-1.45 

-1.354 
-1.294 
-1.243 
~1;141 

-1.085 
-1.03 

-0.972 
-0.928 
-0.843 
-0.794 
-0.756 

_;. "< .:· 
-.~··. r 

..... 

p.ooo ,_ -1.000 ~ s .. 
0.005 o.864 ~· 
0.010 0.844 
0.015 0.603 .. 
0.020 0. 750 • : 
0.025 ; 0.717 
0.030 . 0.688 
0.035 . ..0.632 . 
0.040 

. 0.045 
0.050 

···-0.055 
0.060 

. 0.065 

·. 0.601 •.'' 
0;570 

·· o.538 • · 
0.514 
0.467 
0.440 

0~070 0.419 • 
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16mwT10 rising#1 

--
11/22/2003 10:59 0.1057. -0.707 0.076 0.391 
11/2212003 10:59 0.1118 -0.654 0.082 0.362 \ 
11/2212003 10:59 0;1185 -0.614 0.089 0.340 .~ 

.J 

11/22/2003 10:59 0.1255 -0.576 0.096 0.319 
11/2212003 10:59 0.1321 -0.543 0.103 0.301. 
11/2212003 10:59 0.1405 -:0.512 0.111 0.283 
11/22/200310:59 0.1488 -0.485 0.119 0.269 
11/22/200310:59 0.1578 -0.463 0.128 0.256 
1112212003 10:59 0.167 -o.445 0,137 0:246 
11/22/2003 10:59 . 0.1768 -0.427 0.147 0.236, 
11/22/2003 10:59 0.1875 -0.414 0.158 0.229 
11/22/20o3 10:59 0.1985 -0.401 0.169 0.222 
11/22/2003 10:59 . 0.21 -0.392 0.1.80 0~211 

11/2212003 10:59 0.2225 -0.383 0.193 0.212 
11/22/2003 10:59 0.2358 -0.374 0.206 0.2071 
1112212003 10:59 0.2498 -0.365 0.220 0.202 
11/2212003 10:59 0.2647. -0.358 0.235· 0.198 
1112212003 10:59 0.2803 -0.351 0~250 0.194. 
11/22/2003 10:5!:) 0.297 -0~345 0.267 0.191 
11122/2003 10:59 0.3145 -0.338 0.285 0.187 
11/22/200310:59 0.3333 . -0.334 0.303 0.185 
11/22/200310:59 0.3532 -0.327 0.323 0.181. 
11l22/2003 10:59 0.374 -0.325 0.344 0.180 
11/22/2003 10:59 0.3963 -0.32 0.366 0.177 
11/22/2003 10:59 0.4198 -0.316 . 0.390 0.175 
11/22/2003 10:59 0.4445 -0.314 0.415 0.174 . ·,~ ·. 

1.112212003 10:59 0.4695 -0.309 0.440 0.171 .. ~ .. 

11/22/2003 10:59 0.4963 -0.304 0.466 0.168 
11/~2/200310:59 0.5247 -0.3 0.495 0.166 
11/22/200310:59 . 0.5547 ~0.298 0.525 0.165 
11/22/2003 10:59 - 0.5862 -0.293 0.556 0.162 
11/221200310:59 0.6?.13 -0.289 o.591 0.160 :. :, ·.· ::.~·~: ; 

1112212003 10:59 0;6578 -0.284 0.628 0.157 ,· __ ,, 

1112212003 10:59 0.6963 -0;28 0.666 0 .. 155 
11/221200310:59 ·. .0;733 ... ·. ,-Q.278 0.708 0.154 
11/2212003 10:59 0.7813 -0.273 0.751 0.151 
111221200310:59 0.8278. -0.267 0.798 ·0.148 
11/22/200310:59 0.8762 .-Q.262 OJ346 .. ''0.145 

~ .. ~ : " 
11/2212oo3 10:59 0~9278 -0.258 0.898 0.143 
11/2212003 10:59 0.9828 -0.253 0.953 0.140 
11/221200310:59 1.0412 -0.249 1.011 0.138 
1112212003 11 :00 1.103 -0.244 1.073 0.135 'i 

11/22/2003 11 :00 1.1678 . -0.24 1.138 0.133 ,• 

11/22/2003 11 :00 1.238 -0.233 1.208 0.129 . ~ ·. 

11/22/2003 11:00. 1.3113 -0.229 1.281 o.127 • ,\L' 

11/22/2003 11 :oo 1.3895 -0.224 .. 1.360 0.124 · .. 

111221~ 1 :t :00 1.4728- -0.222 1.443 0.123 
11/2212003 :11:00 1.5613 -0.213 1.531 . 0.118 
1112212003 11:00 1.6547 -0.211 1.625 0.117 
11/22/2003 11 :00 1.753 -0.204 1.723 0.113 
11/2212003 11 :00 1.858 -0.2 1.828 0.111 
11/22/2003 11 :00 1.9678 -0.195 1.938 0.108 
11/2212003 11:01 2.0845 -0.191 2.055 .· . 0.106 
1112212003 11 :01 2:2001 -0.188 2.180 0.104 
11/22/2003 11 :01 2.3412 -0.182 2.311 .Q.101 
11122/200311:01 2.4812 -0.177 2.451 0.098 
11/221200311:01 2.6297 -0.17 2.600 . 0:094 
11/221200311:01 2.7863 -0.168 2.756 0.093 
11/22/2003 11 :01 2.953 -0.162 2.923 0.090 
11/22/2003 11 :02 3.1297 -0.157 3.100 0.087 
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16mwT10 rising#1 

~ 

11/2212003 .11 :02 3.3162 -0.148 3.286 0.082 
11122/200311:02 3.5145 -0.146 3.485 0.081 
11122/2003 11:02 3.7245 -0.142 3.695 . 0.079 
11/22/200311:02 3.9463 -0.135 3.916 0.075 
11/22/2003 11 :03 4.1812 -0.132 4.151 0.073 
11122!~00311:03 ~t4295 -0.126 4.400 0.070 
11122/2003 11 :03 4;6928 -0~121 4.663 0.067 
11122!2ooo 1.1,03 4.9728· -0.115 .4.943 0.064 
111~11:04 52697 -0.11 5.240 0.061 
11/22/2003 11 :04 . 5.583. -0.105 5.553 0.058 
11122/200311:04 5.9145 -0.101 5.885 0.056 .. 
11/2212003 11 :05 6.2663 -0.097 6.236 0.054 
11122/2003 11 :05 6.6395 -0.092 6.610 0.051 
11/22/2003 11 :05 7.0345 -0;088 7.005 0.049 
11/2212003 11 :06 7A53 -0.085 7.423 0.047 
11122/200311:06 7.8962 -0.079 7.866 0;044 
11/22/2003 11 :07 8.3663 -0.074 .8.336 ,0,041 
11/2212003 11 :07 8.8645 .-0.07 8.835 ···o.o39 -;~ . 

11122/2003 11 :08 9;3913 -0.063 9.361 0;()35 
11/22/200311:08 9~9'497 -0.058 9.920 Q.032 
11/2V2Q03 .11 :09 10,$413 -0.054 10.511 •. o;oo<V .· ,,;···, 

11/22/200311:10 . 1U68· -0.052 11:138 OJ),~ . 
. · 1112212Qoa 1 tHO·· '• 11.8312 -0.05 11.801. ... ,,:01020.· .... 

11122/2903 11: 11 12;534'7 12.sos. 
;,•:-_,:, ' 

-0.043 0:024 
1112212003 H~12 . . 13.2795 -0.04 13~250 . ·o.022' 

. 11122/2~3.11:13 14.0695 
; 

-0.036 14;040 0.020 
1112212003-11:13 14.9062 -0,034 14.876 O.o19 
11/2212003 11: 14 15.7913 -0.031 15.761 0.017· 
1V22/200311:15 16.7295 c0.031 16.700 0.017 
1112212003 11:16 17.723 -0;027 .. . 17.69~ O.Q15 
11/2212003 11: 17 18.7762 -0.025 18.746 oJn4 
11/22/2003 11: 18 19.8913 -0.025 19.861 0.014 
11/22/2003 11 :20 2{(>73 -0:02 21'043 0.011 
11122/2003 11 :21 . 22.3247 -0:015 22.295 0.008 
11/22/2003 11 :22 23.6497 -0.018 23.620. 0.010 ..... \ 

· 11/22/2003 11:24 25.0545 -O.o15 25.025 0.008 
11/221200311:25 26,5428 -0.013 26.513 0;007 
11/2212003 11:27 28.1178 -0:015 28.088. 0;008 
11122/200311:28 29.7863 -0.006 29)'56 0.003 
11/2212003 11 :30 31.5545 0.025 31.525 -0.014 
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HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method 

Pro)ect Name: 
ProjeCt No.:. . 

Test Type: 

CraneNSWC · 
9060 

Rising head 

OC»ne By: · FWRaiTiser 
Cheeked BY: 

Radius of Well Casing (in.) : 

Effective Radius of Well Screen Qn.): 

Length of Well Screen (fl) : 

Tune for 37% head chan!Je (min.) : 

Hydraulic Conductivity (K) : 

t=:r 
4~25 "=R 
5.64-=L. 
o.9~·~To 

J.891::~2. JtJmi(l.;.: .. 
3~16E..:o4. ft/sec .. ·· 
2.73E+Ol ltfpav :·': 
Q.62E--® ¢tnJse¢·~ : 

5. (_p 4 ·h,!~; ... 0··9 
:.?• .· .. ; :. .. 

Wel!f89ring·No.: 

· Aquifer TYl>e: 
Test Date: · ' 

'·,·-' ... 

' ' .. : 

:.'•·· 

. :..:... 

. -.-·: ~ . 

L.1J-·~c,~~ 0 

/??~' 
~ ..,.; I e "'" 0 ... , 

16rvtwf1:6 
B~roci<· 
. 23-NoV-03 . 

:._ ... _·.:·.· .. 

,· ..:· 

. . . . . 
;.;f: 1. : ., '··· ·:.· .,· ~·.-. ; . 

...... · .. ···.·· 

...... ·.··· . 

·· .. ·. :. .. -

-. ·.· 



TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET . 
Hvdrslev Methdd 

Pfoj~~if:ae: 
Pl'Oject No.: 

Test''TYiJe: 

CraneNSWC 
9060 

Falling head 

Done ey: FwRarnser 
CileckE!d By: 

Radius ·of Well Casing (in.) : 

Eff~\le Radius of Vv'ell Screen (in.) : 

Length of Well Screen (ft.): 

Time for ~JO!c. head Change (min.) : 

Hydrai!Jic Cc)itductivity (K) : 
. ' . · ... ·:: . 

1 =r 
2,S=R 
14 =L 

3ss:oo =To 

2. 71 E-06 ttJmin . 
4.52E--08 ftJ$ec. 
· 3.90E~03 ttJdav 
. 1.38E~06 cm./sec. · 

Well/Boring No.: 
:Aquifer TYJ>e: · · 

Test Date: 

Equation: 

16MWT15 
Bedrock 
23-Nov~o3 

. r 2 x L~(I/R) I<= .. . . ' -~· ... 
i2X L xTo 

_. ·:,. 

··, ··"-::" 

·.-
. ~·. ' :-:" : 
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Tetra Tech NUS, Inc. 

HYDRAWC CONDUCTMTY 
TESTING DATA SHEET 

. 

PRo.ECT NAME: ......... bJ._$. .. ~k-......... C....&.~.'Y. .. S .... -.. ·······················-······. WELLftJORING NO.: . JJ.l).t!l'Y r.LS 

PRo.ECT NO.: .•......... ~l .. 9.-<e .. Q .......... ·-···-····-··. GEOLOGIST: . ............. l::~.: __ (?._: __ ~_9..f...!::LB.::~ .. ~ .... -.. -...... -·· 
~ 

,, ' 
ttsT NO.: '·--·····L···--···· YElL DlAMElER: ·········-······-········ SCREEN LENGTH/DEPTH: •• - . .l .. 9. ........ ·-·····-·-··············. 

STATIC WAlER LEVEL (Depth/Elevation): ...... ~ ..... S..J.Q.~ ... k.J.e ....... IQ .. (;.. ......... : ... -··-···· OAJE: .. .t.L:.~1.;:.Q~ ... 
TEST 1YPE (Rising/Foiling/Constant Head): ...... E..~.J:::=:.!.~f::. .................... CHECKED: ··-···-~······--···~········-············ 
METHOD OF INDUCING WAlER L£VEL CHANGE: .... 2.9..~.fQ. .. _ ......... S ... ~---~--(?.-·········-····· PAGE ... !.'OF • _J ...... 
REFERENCE PT. FOR 'M.. MEAS. (Top of Cosing. Transducer, etc.): .... TQ .. ~.J. •• _?;;;~~-q ... ~.I.-~~.,."! ... ~.~-~ 

ELAPSED MEASURED - ORAWOOWN · ELAPSED MEASURED ORAWOOWN i'd:1 L SCHEMAIJC 
~.ME WATER LEVEL OR HEAD (AH) TIME WATER LEVEL OR HEAD ,(AH) re: . 

or S<!C.) (feet) (feel) (min. Cir sec.) (feet) (feet) -r-: -\liELL ti 
L I/ 

0 (") I t:;0 f,. '-17 '¥.. BC>REHQE ti 

."7 2 I 'f Pi \ ~ () ' . '5 9i 'l ... ·~" 

' 2. ~51 z1n l , ~-s J • - Depths (roe) 
~ 

s ?,53n 2'10 ' , 2-,~ ~S'4.<o(o - 'Ao . 

lO 2.- 4 ??> 210 \ . -i.z_q 'B :<, ... 
20 2. >z.1 -~ 01"\ t. I '6 7 ~ ""---o:>o--

'SO 2. 2.,, I!!:::=: 
:z~ ..,,__ 
i5 :::z;: 

y 0 2-. 12-7- Q. >-1:1-
o~a::-

\ ~&>o 
,,· ,~~= 

l.D 0 . ,.., -
9~ §!-,..._..,. 

~b g2z.... <· -
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16mwT15falling#1 

In-Situ Inc. MinITrOu Pio 

Report generated: 127412003 9:49:15 
Report from file: 
DataMgr Version 

C:\Wift:.Situ\Data\SN00916 2003-11-23 124002 16MWT15falling#1.bin 
3.68 

serial num~r: 
Rrmware Version 

.. unit nanie: 
. : . . 

. lestname:· 

test def.ried an: 
Test ~rted On: 

. Test stof)ped on: 
Test eXtraCtoo on: NIA . 

. Data gathered using Linear testing 
Tinie between data points: Minutes. 
Number of data samples: · 

.. ·. TOj"AL DATA SAMPLI;S 

• · Channernumber c21 · 
· · · . Measureirien(type: Pressure 

916 
3.07 

16MWT15fallin9#1 

1112ai20oa 12:38:27 
11/23120q3 12:40:02 
1 t/2312003 17:45:39 . 

3057 

:3Q57 

· · ·. bhannel'name:· · 
. seils6r.A~: 
·speafi9:gravity: 

30PSI~. 

MOde:· Surf a.ta 
· ti~r-defillOO reference: 
Referenced on: test. start·. 

.. Pressure Mad at reference: 

o~ie . Time ET (min). _ .. _._. -- ---
11i231200312:40 
f1~2Q{i3 12:40 

. 11/23l200312:4p 
1112312003 12:40 
11/2312003 12:40 
11/231~ 12:4() 
11/2312003 12:40 
11/23/2003 12:40 
1112312003 12:40 
11!23i200312:40 

: . . . 

. · () f'.eefH2~(·· . 

18.509. fee.t ii2o 

.1·· 

Chan[2J 
Adjusted 

fe~tH2Q ET~ (mJn)· h/ho. 

0 ~o. ~,,.,.,-

0.1· z521 
0:2. 2,1~· 0 . :1 
0.3 2.726 .0:1 6.991994 . 
0.4 

" 
2.712 0;2. .Q.9869 

0;5 2:599 . 0!3' ·(1:982169 . 
0.6 <2:69 o.4· 0~978894: 
0.7 2 .. 679 0.5· 0.974891 
0.8 i2.{l7 0.6 0.97J616 
o,9, of· :o.91016 

.. 

·. 2.6.$> 
11/231~ 12:41 1 ;.z551 <0;8 o.966®5.·· 

; 1112312003 12:41 1,1. ·2.652 0.9 o.965o66 
11!231200312:41 1:2 2;646 

" 

1' 0.962882' 
111231200312:41 1.3 2.639 u, o.9aQaas 
11/23/200312:41 .1.4' .. ; 2.632· 1.2 0.951787 
'11123/2003 '12:41 1.5. 2.63 1.3 0,95706 
11/2312oo312:4l ·l;6 2.~:· 1.4 ·0.955004 
11/23/2003 12:41 1;7 2.619 1.5 0.953057 
11/23/200312:41 1.8 2.617 .1.6 0;952329 
11/23/200312:41 1,9 2.61 1.7 0.941)782. 
11/23/2003 12:42 2. 2·.606 1;8 .· 0.9.48326 
Hl23f2oo312:42 2.l z6Q4 1.9: o.947598. 
11t23r200a 12:42 2.2 2.599 2 ci.945779 
11/23/200312:42 2.3 2.595 2..1 0.944323 
111231200312:42 2.4 2.595 2.2 .• 0.9.44323 
11/23/2oo3 12:42 2.5 2 .. 59 2.3 .. 0.942004 
11/23/2003 12:42 2.6 2.586 2.4 ; 0.941048 
111231200312:42 2.7 2.584 2.5 ct94oo2 
11/23120o3 12:42 2.8 2.581 2.,6 ·0.939229 
11123/2oo3 12:42 2.9 2.517 2.7 OJiJT773 
11/23120o3 12:43 3 2.575 2.8 0.937045 
11/23/2003 12:43 3.1 2.575 2.9 0.937045 
11/23/2003 12:43 3,2 2.57 3 0:935226 
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16mwT15falling#1 

11/2312003 12:43 3.3 2.568 3.1 0.934498 ~ 

11/2312003 12:43 3.4 2.568 3.2 0.934498 
11/2312003 12:43 3.5 2.564 3.3 0.933042 
11/2312003 12:43 3.6 2.561 3.4 0.931951 
11/2312003 12:43 3.7 2.559 3.5 0.931223 
11/231200312:43 3.8 2.555 3.6 0.929767 
11/231200312:43 3.9 2.555 3.7 0.929767 
111231200312:44 ·4 2.55 3.8 0.927948. 
11/231200312:44 4.1 2.55 3.9 0.927948 
11123/200312:44 4.2 2.544 4 0.925764 
1112312003 12:44 4.3 2.55 4.1 0.927948 
11/23/200312:44 4.4 2;544 4;2 o.925764 
1112312003 12:44 4.5 2.541 4.3 0.924672 
11/23/2003 12:44 4.6 2.539 4.4 0.923945.:·· 
11/23/2003 12:44 4.7 2.541 ·4.5 0.924672 .. 

111231200312:44 4.8 2.532 4;6 0.921397 
11/2312003 12:44 .4.9 2.53 4.7 0.92067 
11/23/2003 12:45 5 2.53 4.8 0.92067· 
11/231200312:45 5.1 2.528 4.9 0.919942 
1112312003 12:45 5:2 2.526 5. 0.919214 ,, 
11/2312003 12:45 5.3 2.526• 5.1 ·0.919214 
11123/2003 12:45 5.4 2.521 5.2 0.917394 
11/231200~ 12:45 5.5 2.521 5.3 0.917394. 
111231200312:45 5.6 2.517 5.4 0.915939 
11/231200312:45 5.7 2,517 5.5 0.915939 
11123/2003 12:45 5.8 2.517. 5.6 . '0.915939 
11123/200312:45 5.9 2.515 5.7. 0.915211 
11/23/200312:46 6 2.51 5.8 .Q.913392. 
11/2312003 12:46 6.1 2.508 5.9 ;().912664. 
11123/200312:46 6.2 2.506' 6 ::0.911936 
11/23/2003 12:46 6.3 2.506 · . .. 5,1 .•0.911936 : 
11/231200312:46 6.4 2.504 6.2 .0.911208 
11/23/2003 12:46 6.5 2.501 6.3 0.910116·· .. " · .. 
11/231200312:46 6.6 2.499 .. ·. 6.4 0;909389 ' ' ,. 

· 1112312003 12:46 6.7 2.499'' •6.5 .. :0.909389 . 
11/23/2003 12:46 6.8 2.499. 6.6 .•0.909389 
111231200312:46 6.9 2.495. 6.-7 0.907933c 
11/231200312:47 7 2.495 : 6.8 .. 0.907933. ; . 
1112312003 .12:47 7.1 2.493 6.9. ! .0.907205 
11/2312003 12:47 7.2 2.49 7 •0.906114 
11/23/200312:47 7.3 2.488. .~ ~::. ·. 7.1 .0.905386 . 
11/23/2003 12:47 7.4 2.486> 1:2. 0.904658. ' :.. ; 
1.1/23/200312:47 7.5 2.486 7.3 0.904658' ,. 
11123/2003 12:47 7.6 2.484 7.4 0.90393. 
11/23/200312:47 7.7 2.479 7.5 ••. 0.902111 -" ··._,··:·· 

11/2312003 12:47 7.8 2.477• " 7.6 0;901383 
11/23/200312:47 7.9 2.477.•· 7.7 ct901383 .. 

11/2312003 12:48 8 2~475 '· .. 7.8 .0.900655 
11/231200312:48 8.1 -2.473 ,· 7.9 i. .0.8.99927 .... 

11/23/200312:48 8.2 2.47 8 . 0.898836 ' . . . 
111231200312:48 8.3 2.47 8.1 : . 0.898836 

.:-- 11/23/200312:48 8.4 2.47 8.2 :OJJ988'36 .. :, 

1·1/23/2003 12:48 8.5 2.466"· .. -8.3·· 0.89738·,<.: .. 

11/23/2003 12:48 8.6 2.466• 8.4• 0.89738--.. .. 

11/23/200312:48 8.7 2.464 . 8.5 ., a896652. 
11/23/2003 12:48 8.8 2.461 '-. . 8.6 ···.0.89556 .. . 
111231200312:48 8.9 2.459 8.7 •0.~4833.· 
1112312003 12:49 9 2.457 .. 8.8 0:894105 
11/23/2003 12:49 9.1 2.457 8.9. :(}.894105. 
11/23/2003 12:49 9.2 2.457 .9 . 0~894105 
11/231200312:49 9.3 2.455• . ~ . .9.1 o.893377 
11/231200312:49 9.4 2.453 :<~~:'.. . 9.2 ·. 0.892649 
11123/2003 12:49 9.5 2.453 ·> 1 - • 9.3; .();892649 
11/2312003.12:49 9.6 2.45·· 9.4• 0;891557 
11/23/200312:49 9.7 2.45 9.5. o.891557 .·· 
11/23/2003 12:49 9.8 2.446 9.6: .0.'890102 
11/23/2003 12:49 9.9 2;444 9.7 0.889374 
11/23/2003 12:50 10 2.439 9.8 0:887555 
11123/2003 12:50 . 10.1 2:444 9.9 0.889374 
1112312003 12:50 t0.2 2.439 10 0.887555. 
1112312003 12:51 11.2 2.417 11 0.879549 
11/2312003 12:52 12.2 2.419 12 0.880277 
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1.1/2312003 12:53 
11123!'2003 12:54 
11 /23/2003 12:55 
111231200312:56 
11/23/2003 12:57 
11/23/2003 12:58 
11'23/2003 12:59 
11/2312003 13:00 
11123120o3 13:01 
11/23/2003 13:02 
111231200313:03 
11i231200313:04 
1112312003 13:05 
1112312003 13:06 
1112312003 13:07 
11/23/2003 1.3:08 
1112312003 13:09 
11/2312003 13:10 
1112312003 13:11 
11/23/200313:12 
1112312003 13:13 
11/~13:14 
11/231200313:15 
11/23/200313:16 
111231200313:17 
111231200313:18 
11/2312003 13~19 
11123/2003 13:20 
11/23/200313:21 
11/2312003 13:22 
11123/2()0313:23 
11/2312003 13:24 
11/2312003 13:25 
11/231200313:25 
11f2.3/2o03 13:26 
11/2312003 .13:27 
1112312003 13:28 
11/23!'2003 13:29 
11/23/2003 13:30 
111231200313:31 
11/23/200313:32 
11/2312003 13:33 
11/23/20Q313:34 
11/2312003 13:35 
11/2312003 13:36 
1112312003 13:37 
11123/2003 13:38 
111231200313:39 
11~13:40 

·11/23/200313:50 
11/23/2003 14:00 
1112312003 14:10 
1112312003 14:20 
11/23/2003 14:30 
11/23/200314:40 
11/23/200314:50 
.1112312003 15:00 
11/23/200315:10 
11/231200315:20 
11/23/2003 15:30 
11/23/2003 15:40 
11/23/200315:50 
11/23/2003 16:00 
11/2312003 16:20 
11/23/2003 16:40 
11/2312003 17:00 
11/2312003 17:20 
11/2312003 17:40 

13.2 
14.2 
15.2 
16.2 
17.2 
18.2 
19.2 
20;2 
21.2 
22.2 
23.2 
24.2 
25.2 
26.2 
27.2 
28.2 
29.2 
30.2 
31.2. 
32.2 
33.2' 
34.2 
35.2 
36.2 
37.2 
38.2 
39.2 
40.2 
41.2 
42.2 
43.2 
44.2 
45.2 
45.3· 
46.2 
47.2 
48.2 
49.2 
50.2 
51.2 
52.2 
53.2 
54.2 
55.2 
56.2 
57.2 
58.2 

'59;2. 
60.2 
10;2 
80.2 
90.2' 

100.2 
11o.2 
120.2 
130.2 

; 140.2 
150.2 
160.2 
170.2 
180.2 
190.2 
200.2 
220.2 
240.2 
260.2 
280.2 
300.2 

16mwT15falling#1 

2.406' 13 0.875546 
2.392 14 (}.870451 
2.381 15 o.866448 ·. 
2;368 16 0.861718 
2.355 17 0.856987 
2.341 18 .· 0.851892 
2.333 19c 0.848981 
2.319. 20 o.843886.• 
2.308 ' 21 0.839884 
2.297'' 22 0.835881 
2.286' 23 Q:831878 
2.277 24 ' 0.828603 
2.266 25 o.8246 
2.255c0 • 26 0.820597 
2.244< "< 27 .. 0~816594 
2.235 28. 0.813319 
2.224 29 0.809316 ,' 
2.215 30 ,• 0.806041 • 
2.206 31 0.802766 
2.195 32 0.798763 '• 
2.184 ' 33 '0.79476 
2.175 ' 34 0.79~485 
2.100 35 .o.jaa21 
2.155 36 · o.184201· 
2.148 '·"' , 37'' 0.781659 
2.137 38 '0.777656 

2.13 39' 0.775109 
2.122·- ' 40 0.772198• 
2.100: '.41 .' 0.767103: 
2.104> ·42 ·0.765648> 
2.003: ' \43•.0'761645·:. 
2.~ •,' . ' 44 •.. ; 0.75837 
2.075 ' ' .'.:45 : 0.755095 
2.075 ' /45.1 0:155<>95 ' 
2.0oo\ . ' '.4(3'.. 0.75182 •. ' 
2;057 ' 47-'J).748544 ' ' 
2.048• :48 ·.0;'745269>i::: 
2.039:'; " ' :49 0.741994 ,, ,. 
2.037'< · "so-·o.7412660·: .. 
2.026· '' ->: 51' 0.737263 
2.011·; :·- •:52· 0.733988' 
2.008; ,, '' 53 0.730713 ,,:, 
2.004' " ' 54 0.729258 :-
1.997< ,\ ' ' 55 •0.72671 
1.989." .. •s6: .. o;723799' 
1.979• ,·; • ' ' 57< 0.72016 
1:971 58 0.717249 
1.962': .·· ':": ·59; .0.713974 .. ·.; 
1.951·:· 6o·•o.112.154 
1.884 ' 70i' 0.68559i.. 
1.a22 -· . : ::;~_·:so : o.66302a 
1.76 - ; i 90' 0;640466'' 

·1.102•: :; ';,; 100. '..:0.61936••' 
1.649'•···:·, ;::110';:. 0.600073·>-:•.-" 
1.602 ;,;; ...... 120 0.582969 

1.56.')(z:'.: ":130 '0.567686 
1.515 ::;',( ·'f.i!O '0.55131 " 
1.478 " ;:·1so' o.537846•:·, ... 
1.444 ;(}: ''.160;' 0.525473 . ' 
1.411 : ' :,110 ', 0.513464 
1.391 . 180. 0;506186 
1.371 '"- .. :<•19o .0.498908 
1;351 ·> .. "·•200.· .0.49163 •. '"' 
1.309 c22o 0.476346 
1.278 .:. ' -~240 < 0.4s:;o66 
1.24 -,.,,: '''»26Q 0.45·1237 

1.213 ' •, ·:280 0.441412 
1.184 -'30o 0.430859 
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TETRA-TECH NUS , 

HYDRAULIC CONDUCTIViTVTEST DATAEVALUATION.SHEET 
Hvorslev illlethdd 

' -

Project Name: -
Project.No~~ 

TestTyJie: 

Cran~NSWC­

- 9060 
Falling head -: 

oone ey: FWRa"niser 
Checked By: -

Rajjus:of Well ca5ing (in.): 

EffectiVe Radius of Well Screen (in.) : 

Length of Well Screen (fl) : -

lime for 37°!.> head chimge (min.) : 

Hydraulic C~nductivity .(K) : 

.oes 1 =r -
.200'- 2.5=R 

14 =L 
- 385.00 =To 

;· ·:;, r-"-~-~-,..-,,..---. 

2.71 E-06 ftJmirk : : -
- _ 4.s2E-0a fflsec~ ,_ . • 

3.90E-03 _ttJaay ' : 
- 1.38E-06 cfit)$~~- , - -

Well/Boring ~o.: 
Aquifer Type: 

Test Date:,. " __ 

Equation:_ 

·--

16MWT15 
Bedrock 
23~Nov-03, -

- - ~z. x·:Ln(UR) 
( K--- -

j - 2xLxTo 

LIV ( I '-f / .z.Cb&t ) 

2_(pqx10 

C -- _ Ls:::_ L-- -~ e 0-_ 1~~ - -

~
.---,_--.. ----_ 

·. . . 

-

'k-- -- ) ~ - 0 '--{ 



TE'fRA;.'fECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev M~thod 

Pro;ect Nam~: 
Project NO.: 

Test Type: 

CraneNSWC 
'9060 

Falling head .. 

·Done ay: FWRaJnser 
. Checked By: 

Radius of Well Ca:sing Qn.): 

Effective Radius of Well Screen Qn.) : 

Length of Well Scteeri (ft): 

Time for 37% head change (min.) : 

Hydraulic Conductivity (K) : 

1 = r 
4.25 =A 
10.6 = L 
320=To 

3,48E:·04 fM:nin. 
5.SOE-06. ft/sec. · 

. 5.01 E.:.01 ft..!day · 
1.77E-04 crnJsec, 

V'ielUBoring No.:: 

AquiferTjpe: 

Test Date: 

Equation: 

16MWT17 
Bedrock·· 
23'-Nov-03 · ·. 

K = r 2 
x Ln(L/R) 

2x L x To 

/ 



HYDRAULIC CONDUCTIVITY . . 

TESTING DATA SHEET 
Tetra Tech NUS. Inc. 

PRo.ECT. NAME: ···········-·iL~_W. ... f.: .. c--··-·k-..&.8.(Y__E_ __ ........ -······-····-··· YELL/aORING NO.: •• J.llJ~~.w:r:n 
PRo.ECT .NO.: ··-····-~:J?..~ . .Q, ..... --··-···· GEOLOGIST: ·-·-·····tr\.:_.J~ ..•.. CP._.~..!.1.B:B~ .. -.~---···--······· 

.· 2· ,, . . .· /0 I . . . I . 
YELL OIAMElER: ·--·-· . .•...•....... SCREEN LENGTH/l>EPTH: ····-'···--··--············-··--·:... lEST NO.: ___ ....;, ... ·-········ 

: ·.. . .. ·. . ·c /El ... · ·.. )· .-\ S-. '-' Q ·I0 G . . ·. · .· ~. \·· \ · 2 7 -0-z.: . 
STATIC WATER LEVEL Oeptlt evotlon • ·-··············-·····i .... ···-······- ··-···························-···· DAlE: •..• --··-··-J1. ....... ..1 •• 

g · lEST rrPE (RJSing/tolllng/C00stont Head): •... EA:k.~.J.f::!.._~---··-·-············· CHEckEo: -····~···-·~····-~··'.--·······-~---· 
~. METHOD .OF INDUCING WAlER LEVEL CHANGE: •. -.5 .. 9-~L~-----~-~-~f.?. .. _. ____ ,··--·-· PA~ . .J.bF __ · t .... 
·~ REFEREN. CE PT. "'OR· ~· MEAS.· (orop· ·of·. Casing li~ao- ... ··l>ar' ate.)· T,Or • ·.-; E.J:>,..,. .A-r .<-wL.t-~,,_,.h.T-: 
.,::::- . . . . •. S-' nL... . 14 . • 'I' ::JUU"'~. "' ............. ~ .. ·-··~··-~-·-·········-~-·-·-·-·.-·· ... t.~J;.. : 
G»1-----.,.-.,--__,,.-,--__ ___;.-r-----...------.--'--'--r----'--,-'--...,...-....--..;.__...;_~..,...----f 

H.APsEo MEASURED - ORAWOOWN ELAPSED MEASURED ORAYmOVt'N _.,, SCHEMATIC 
~ ~TIME WAn;R LEVB. .. OR HEAD {AH) TIME WAlER LEVEL OR HEAD :{AH)· ,........ 

.... "<?.· {(mtn~ Of' sec.). · · \fee~) · (feeO (mlR. ·<!' sec.) (feet) . ·(feel)· ·re:;,_ ,.,.:MIJ._ ~ 1 

~ . ~ 

z o D ) .&77 00Eiru:11 
·.~•·!-:. ~=,:::...._. --+>-,-., -2--"--,... ---+-----+---Ll-'-----f-....:.....;:c.::::---'-J...:Li'--1-----'-'~----...,..;.i . 8 y ;2. .. ·. 

J . 2 ';. I~; ; : -;, ;~ I ' , -. (1lK:j 

· · ~ • ""l,,. 1 , < o .S-1 c/) -.7 9 'i .. , c.+.o · · 
~ , . . . ' .-· -~o ... :" . , ., c-r"\ ~~rs.'"'!> 

==·= ·, :;:. =====· ·==l=· ,·:~5:;:· ·=·~===============d::======.,='2-=~=J:;=...,===========· ~ _- . ~· ··~· : I to. o. 
· '. l..f w·CJ. ·lo·· .~~ · 

: ~· . \ • {,f I q 12 ·f~ } I~~ . < j~ . 
. 1--.:..._L......--+~-;:_;:__,___ .......... _..:.....,._........,..1----=,,___-1-.....c..'----_.::..,...:...,..--1--~-..,.......;..1. ·-N ::.g: ·.· .· 
.... ·_·~..,...·· B..,.___-1--_l _ .. ·~-· _w-"-z...-• ..----lf--0----'1'-'--. ..::>_-_..._. ~'_,_' ;...;::-z..=--· '---I---'-----· ~ ~ · • . 2 k,~ t> 

,, . C} \ .- ) z.y I I • ('b 2- · < 
..__'---L-..---+--'---=--'-'------'-'-'---.J---'-_... __ --'-'_.::..-==-~----- ?5 _· ·~ (Q. 
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· 16mwt17flf1 

In-Situ Inc. MiniTroll Pro 

Report generated: 12/10/2003 8:47:40 
Report from file: H:\Crane 1.N\SWMU13_ 16\MGC slug tests 03\site 16\SN068992003-11-23 10503.p 
DataMgrVersion 3.68 · 16MWT17falling#1.bin . 

Serial number: 
Rrmware Version 
LI.nit name: 

6899 
3.07 

Test name: 16MWT17faliing#1 

Test defined on: 
Test started on: 
Test stopped on: 

11 /23/2003 10:50:06 
11/2312003 10:50:30 
11 /23/2003 11 :08:30 

Test extracted on: NIA 

Data gathered using linear testing 
Time between data Minutes. 
Number of data san 180 

TOTAL DATA SAMPL 180 

Channel number [2] 
Measurement type: Pressure'­
Chann~I name: 
Sensor Range: 30 PSI. 
Specific gravity: 

. Mode: · Surface 
User-defined referer 0 Feet H20 
Referenced on: test start 
Pressure head at rel 10.617Feet H20 

Chan[2] 

Date . Time ET (min) Feet H20 ---- .. _______ --.------- ---------
11/2312003 10:50 Q 0 
· 11 /23/2003 10:'50 0.1 1.28 

. 11/23/2003 10:50 0.2 1.725 
> 11/23/200310:50 0.3 1.651 
~11/2312003 10:50 0.4 1.59 
:11/2312003 10:51 0.5 1.526 
11/23/200310:51 0.6 1.469 

. 11/23/2003 10:51 0.7 1.419 
11/2312003 10:51 0.8 1.362 
11/23/2003 10:51 0.9 1.324 
.11/23/2003 10:51 1 1~276 

-11/23/2003 10:51 1.1 1.233 
11 /23/2003 10:51 1.2 1.193 
11/23/2003 1.0:51 1.3 1.153 

. 11 /23/2003 10:51 1.4 1.114 
11 /23/2003 · 10:52 1.5 1.08 
11 /23/2003 10:52 1.6 1.044 
11/23/2003 10:52 1.7 l.012 
11 /23/2003 10:52 1.8 0.979 

Adjusted 
EL(min) Mi.o 

0 1.000 • 
0.1 ·. 0.957 
0.2 0.922 I!• 

. 0.3 0.885· 
0.4 0.852. 
0.5 0.823 
0.6 0.790 •. ·. 
0.7 0.768 

•. 0.8 ' 0.740 •··.· 
0.9. 0.715 

1 . •0,692 • 
,, 1.1 0.668 
. 1.2 0.646 
1.3 0.626 
1.4 0.605. 
1.5 0.587 
1.6 0.568 
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.:..._;.,..... 

11/23/2003 10:52 1.9 0.949 L7 0.550. 
11/23/2003 10:52 2 0.919 1.8 0.533 ·. 
11 /23/2003 10:52 2.1 0.891 1.9 0.517 } 
11/23/2003 10:52 2.2 0.862 2 0.500. 
11 /23/2003 10:52 2.3 0.834 . 2.1 0.483 
11 /2312003 10:52 2.4 0.798 2.2 0.463 
11'!2312003 10:53 2.5 0.788 2.3 . 0.457 
11 /2312003 10:53 2.6 0.768 2.4 0.445 
11/23/2003 10:53 2.7 0.737 2.5 0.427 • 

. 11/231200310:53 2,8 .· 0.717 2.6 0.416 
11 /23/2003 10:53 2.9 0.697 2.7 0.404• 
11123/2003 10:53 3 0.677 2.8 0.392 
11 /2312003 10:53 3.1 0.659 2.9 0.382 

. 11/23/2003 10:53 3.2 o.641 3 0.372t 
11/231200310:53 3.3 0.622 3;1 0.361 ,,. 

11/23/2003 10:53 3.4 0.604 3.2 0.350 
11/23/2003 10:54 3.5 0.59 3.3 0.342 
11/23/2003 10:54 3.6 0,574 3.4 0.333 
11/2312003 10:54 3.7- 0.558 3.5 ... 0.323 .. 
11/2312003 10:54 3.8 0.544 3.6 0,315 
11/231200310:54 3.9 0.528 3.7 0.306 . 
11/2312003 10:54 4. 0.514 3.8 . 0.298 
11/23/2003 10:54 4,1 0.499 3:9 0,289 _,·,:, 

11/23/2003 10:54 4.2 0.487 4 0.282• 
11/23/2003 10:54 4.3 0.475 4.1 0.275· 
11/2312003 10:54 4.4 0.461 4.2 .0.267 
1.1/2312003 10:55 4.5 0.449 4.3 .0.260 
11/2312003 10:55 4.6 0.439 4.4 0.254 
11/23/2003 1o:55 4.7 0.429 4.5 0.249 
11/23/2003 10:55 4.8 0.419 4.6 0,243 

) 11/23/2003 10:55 4.9 '0.407 4.7 0.236 
11/23/200310:55 5 ·o.a99 4.8 0.231 
11/231200310:55 5.1 0.389. 4.9 0.226 
11/23/2003 10~!)5 .· s:2. oi3at 5 0.221• 
11123/2003 10;55 .; 5.3'· ·. .•o .. ~1 5.1 0.214 
11/2312003 10:55 5.4 0.362 5.2 0.210 
11/2312003 10:56 5.5. 0.354 5.3 . ·0:205' 
11123/2003 10:56 5.6 0.346 5A' .· .. : (};20'f,; 
11/2312003 10:56 5.7 0.338 5.5 0.196 
11/231200310:56 5.8 0.33 5.6 0.191 
11 /23/2003 10:56 5.9 . 0.324 5.7 0.188 
111231200310:56 6 0.294 5.8 0.170 
11/2312003 10:56 6.1 0.31 5.9 ·0.180 
11/231200310:56 6.2 0.314 6 .. 0.182 
11/23/2003 10:56 6 .. 3 0.315 6.1 0.183 
11/23/200310:56 6.4 .0.294 6.2 . 0.170 

. 11123/2003 10:57 6.5 0.288 .· 6.3 0.167 .. • 

11 /23/2003 10:57 6.6 0.282 6.4 0.163 
11/23/2003 10:57 6.7 0,276 . 6.5 0.160 
11/23/2003 10:57 6.8 0.272 6.6 0.158 
11 /23/2003 10:57 6.9 0.265 6.7 .0.154 
11 /23/2003 10:57 7 0.259 •. '.:: .: -~ ·6.8 0.150 
11/23/2003 10:57 7.1 0.255 6.9 0.148 
11/23/2003 10:57 7,2 0.227 _,,. 7 0.132 
11/2312003 10:57 7,3 0.243 . '• 7.1 0.141 
11 /23/2003 10:57 7.4 0.247 7.2 0.143 
11/2312003·10:58 7.5 0.249 7.3 0.144 
11/23/2003 10:58 7.6 0.251 7.4 0~146 \ 

j . 
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11/23/200310:58 7.7 0.251' 7.5 0;146 
11/23/200310:58 7.8 0.227 }.6 0.132 
11/23/2003 10:58 7.9 0.223 7.7 0~129 
11/23/2003 10:58 8 0.217 7.8 0.126 
11 /23/2003 10:58 8.1 0.217 7.9 0.126 
11123/2003,1'0:58 8.2 0.211 8 0.122 
11/23/20Q3·10:$~, 8.:3 (}.209 8.1 0.121 
11123/2003 1.0:58 

, .•• · .·! .. ·• 
8.4 o.~05 8.2 0.119 

11/23/2003 10:59 8.5 0.207 8:3 0.120 
11 /23/2003 10'.59 8.6 0.203' 8.4 0.118 
11 /2312003 10:59 8.7 0.199 8.5 0.115 
11/23/200310:59 8.8 0;195 8.6 0.113 
11/23/200310:59 8.9 0.195 8.7 0.113 
11/23/2003 10:59 9 0.191 8.8 0.111 
11 /23/2003 .10:59 9.1 0.189 8.9 0;110 
11/23/2003 10:59 9.2 0.187 9 0.108 
11 /2312003 10:59 9.3 0.185 9.1 0.107 
11 /23/2003 10:59 R4 0.181 9.2 0.105. 
11 /23/2003 11 :00 9.9 ' J~.,18l 9.3 0.105 
11/23/2003 11.:00 9.6 tf177 9;4· '·Q.lQ3 
11123/2003· 11 :00 9.7 0.173 ~-5 0~100 
11/23/200311 :00 9.8 0.173 9.6 · oddo~' 
11/23/2003 11 :® ' ~9.9 0.171 9.7 -'o.d9~ · '· '. 

11 /23/2003 11 :00 10 0.171 9._8 ;· .. 'Q~0'99 : 
1112312003:·1 t:od 10.1 .• 0.164 9.9 0.095 
11 /23/200311 :00 10:2_. ,' 0.162 10 0.094 
11123/2003 11:01 11.2 0.151 11 0.088 
11 /23/2003 ·11 :02 12.2 0.1~7 12 0;079 
11 /23/2003 11 :03 ' 13;2 0.125 13 0.072 
11/23/2003 11 :04 14.2; ;'OJ19;· 14 (>:069 
11 /2312003 11 :05 15.2 0.11 15 0.064 
11 /23/2003 11 :06 16.2 ·0 •. 108 16 0;063· 
11/23/2003 11 :07 17.2 O.t. 17 0.058· 
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TET CR Nos: 

HVORAOLiC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvois1ev~M~t:tl()d - - -

Project ~rri!'S: _ 
Project 'No~: 

Test Type~ 

CraneNSWC 
9060-

Falling head · 

none ey: - - FWRamser 
checked ey: 

Radius otWeUCasing On.): 

Effective Radius of Well Screen On.) : 

Le_ngth of Well SC-reen (~): 

Time for 31"/o head change_ (min~) : 

t 

. 00"'!. • l =r 
. -~sy 4.2s;;, R -

10.Gi==-L 
-3.20'=-To 

'.:.·' ...... :~; 

Hydraulic _Conductivity (l<) :. 3~4aE-~4.· flt.min. · ·;· -~­
s.aoE~ . h-1$.~ . 

. ~.>. 

::-._\-·,,, ... 

Well/Boring No.: 

Aquifer Type: 
teSiOate:· 

· E;quauon: · 
. u: . 

1GMWi1T 
Bedrotk ---
-2~Nov~o3 -

·.:.:· 

.- -
.. :/.·: r.'.~:"J- -_,~· :·· ·;· .. '. 

L...o-~.._..-'--~~~---'~ 

....... ' ., . 

$. 2..D 
' > ~ ·. ~--

x - k/ ID 

$~ 
;?---10- t)~ 
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TETRA-TECH NUS 

HVriRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvdrsl~v Metiidd 

Pro~ N;ime: 
p(~jecfNo~: · 
TestTyj:)e: 

CraneNSWC · 
9060 

Rising. head 

oor.:e·s~ FWRamser 
· Checked SY: 

R~di$-0twen casing (in.) : 

. E~~~r~ Radiu§ of Well screen (in.) : . 

Length ofWell.Scre,en (ft.): 

Time tdr37% head~an!;Je (min:): 

.. · Hydra~Jic c~riiluctiVity (K) : 

' ,;';'. _. 

1 =r 
· 4.25 = R 

10.6 = L 
3,15 =To 

· 5.89E-Q6 ft./sep. 
s.o9E-(i)t ftJdav 
1.aoi::..:04 cm.Isac. 

WelUBoting No.: 

Aquifer type: · 
Test Date: 

Equati«;>n: 

t6MWT17 
Bedrock 
23-NQV-03···· 

2 . · .. 
_· .... r x Ln(LIR) 
K= . . ·. 

2x L x To 

··.,.: ... 

.. ·.:.:: 
. ;-·.· .. 
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HYDRAULIC CONDUCTIVITY 
TESTING.DATA SHEET 

Tetra Tech NUS, Inc-

PRO.ECT NAME: ......•.. _/j./...5 ... W. .. k ... _ .. L..f? .. ~ .. !':!. .. ~---·-·······--············-. WEll/BORING NO .. : 
. - I 

... l.J.a.J.!HV_T.l 7 
PRO.ECT NO .. : •........... 9 .. Q-~J:?. .......... ·-·····-···· GEOLOGIST: ····-··-'-1.!J..:._(z_:_ .. ( .. Q.C._L·LR-A ~----· -···-··· ,, , 
WEll . DIAMElER: ·····-·%···-····-·· ~EEN LENGTH/DEPTH: . ···-····J .. 9. ............ _. _______ ...... TEST NO .. : 

____ .J ___________ 

STATIC WAlER LEVEL (Depth,/Elevotton): ___ _; ______ ,_\.£ .. ':f_Q ..... r.9 .. f: ............. -.. ~.--.:.. .... DATE: .':.:L!.:-_?.:2..:..Q.2 
Head): . : .... : .... 8=.1.$ .. ! .. ~ .. f:?..._ .......... -... 

( 

lEST rrPE (Rislng/F oiling/Constant CHEa<ED: 
.. 

··-··-··-··-·····-· .... ·---······-· 
MEJHOO OF INDUCING WAlER lEVEl OiANGE: •..... _:$..JH-::·.LQ .. _ ... ?-.'::~Y.. .. {:i: ________ . -··-· f>AGE ••• L QF •..• L ... 

. ·; 

REFERENCE PT .. FOR WI.. MEAS. (Top of Casing. Transducer. etc.): ..... T..Q~ .. --2·--···-·-··--·:...-· .. ~-~-~----,. 
ELAPSED MEASURED • DRAWDOWN ELAPSED MEASURED ·. DRAY.DO~ l'fl L SCHEMAilC 

TIME· WATER LEVEL OR HEAD (AH) ~TIME WATER LEVEL OR HEAD. AH) r-c::; ,_ ,.. WELL • (min. °' sec.) (feet) · (feeJ) ()(' sec.) {feet) ·(feet) 
: . 2"' 

D () "'S -.32- ~ BOREHocE. : 

8'1-i ... \ - 1.slPb L\ -.2 sz. . .. . . 
,, 7 - , RS~ 5 ~.2-DV i -~s (roCj .. 

3 .7 ')-0 .<a -:.l/"D 
:~, .. •. 

• - \\..\ n ' 

L-1 -'-. ISLf 7 ~ I'-{ _s-- ·~·.· 15· 'tO ,.. . r~.O .. 
_. 

·s- - 722. -~ \2...Q ~~ .. . . - • ~~ 

(,, -.Co9:J J·b 'oC\. 
!!:!:::= 

.. z-
' -. ....,_ 

.. Zi ~If 
7 ft' ros 1'7 Oct/ 

. - ·-·- 0... - ,_ 

• . - . 0 -a::-

~ -~ "$q \ ~ ~-, 
:-r..:..,.:g: -. -. 0 ~- - ::1 Q..C'I • 

q. ;1 9) ln IC} o<o1 < 
~ - - . ~ 2& u -
\, 0 - 5°'>1 .. Sl In~e S"1. 

2.. t/ - • L/·~'-f Depth ·on Drawing. 

·····-··-······-··---········-··-··················· 
. ···-~---······················--·--··················~ . 
........ :. ..... _. _________ ........ -.. -... ..,... ....... -.......... . 

. ·--··--·-·········---··-·-··-········· •. 
··--··-···--·······~·-·····-··-··-·····-···-· .. 

l=t=t=t:Jl=l::lt:t::t::t:t::t:t:ttttttt::t:::l=l::ll±t::t:t::t:t:::ttttttt:t::f::tjt:t:ltt:i::t:t±t±1 "···-······~·-~.·················--···--··········-···. 
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16mwt17r#1 

In-Situ Inc .. Minlrroll Pro 

. Report generated: . 12/ta/200S< 8:54:48 . . . 
Report from file: 
o:ata:Mgr Version 

H:\Crane IN\SWMU13_ 16\MGC slug tests 03\site 16\SN06899 2003.;.11-2~ 111 o4s 
· 3.®..::. · 16MWT17rising#1~bin 

Serial number:· 
Firmware· Version. 
Unit naine:. 

. 6899··· 
.. 3~07> 

·Test name: 16MWT17rising#1 

Test defined on: 
Test started on: 
Test stopped on: · 
Test extracted on: NIA 

11/23/2003 11:10:06 
11123/2003 11:10:45 
11/2312003 11:31:18 

Data gatbered using Linear testing 
Time:betwee1{daia points: Minutes.· 
Number of data samples: · .. · 206 

TOTAL:DATASAMPLES 
.·.;; :· . . . ·- 206 

.·. Channel number c21 · 
· M¢asurement type: · Pressur~ · 

Char:in.el' naine: 
Sensor Range: 30P$1. 
· :Speeific gravity. 
Mode: Surface .. 
User-de.ti~ reference: o Feet 1-120 
Referenced on: test start . ·. . 
Pressure head.at reference: 10.706 Feet'H20 

. c~an[2l · ,, 
Adjusted. 

Date Time ET(rhin) Feet H20 ET. (min) h/ho 
-· -· -'---

11/23/200311:10 . 0 0 
11123/2®.311:10 0.1 -1.566 
11/23/200311:10 0.2· -0,883 0 1.000•. 
11.123/2003 H:1 l 0.3: ~0~19 0;1 0.895 
11123/2003 j 1 :11 0.4 ~:~~- 0~2 0.854. 
Ul23/200011:11 0.5 0.3 0.818 
.11123/20~ 11:11 0~6 -0.691 0.4 0.783. 

· 11/23/2003.1 l:11 0.7 -0.665 0.5 0.753 
11/23/2003 11 :11 0.8 -0~639 0.6 0.724• 
11/23/:2003 11 :11 0.9 -0.619 0.7 0.701 
11123/200311:11 1 -0.597 0.8 0.676• 
11/231200311:11 1.1 -0~576 0.9 0.652 
11/231200311:11 t2·· -0.559 1 0.633• 
11/2312003 11 :12 1.3 -0;54 1.1 0.612 
11/23/2003 11:12 1.4 -0.522 1.2 0.591 
11/2312003 1 t12 1.5 -0.506 1;3 0.573, 
111231200311:12 1.6 -0.49. 1.4 ·o;555 
11/2312003 11.:12 1.7 . -0.476 1.5 0.539 
11/23/200311:t2 1.8. -OA6 1.6 0.521 
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11/23/200311:12 1.9 -0.448 1.7 0.507 • 
11/23/200311:12 2 -0.434 1.8 0.492 
11/23/200311:12 2;1 -0.419 1.9 0.475· .. 
11 /23/2003 11: 12 2.2 . -0.407 2 0.4611 
11/23/200311:13 2.3 -0.399 2.1 0.452 .. 
11/23/200311:13 2.4 -0.387 2;2. -'· ~ 0.438· 
11/23/200311:13 2$. -0.373 2.3 0.424.. 
11/23/2003 11 :13 2;6 -0,363. ·2.4 ' 0.411 . 
11/23/200311:13 2:7 •0.353 2.5 0.400• 
11/23/200311:13 2.8 -0.343 2.6 0.388··· 
11/23/200311:13 2,9 -0.333 2.7 0;377 

-11/23/200311:13 3 -0.323 2.8 0;366 
11/23/2003 11:13 3.1 -0.314 2.9 0.356; 
11/23/2003 11 :13 3.2 -0.306 3 0.347. 
11/23/2003 11:14 3.3 -0.298 3.1 .0.337 
11/23/200311:14 3.4 -0.29 3.2 0.328.· 
11/23/2003 11:14 3.5 -0.282 3.3 '0.319 
11/23/2003 11:14 3.6 -0.276 3.4 0.313• 
11/23/2003 11:14 3.7 -0268 3.5 . 0.304• 
11/23/200311:14 3.8 -0.262 3.6 0.297 
11i23/200311:14 3.9 -0.256 3.T 0.290 
11 /23/2003 11 :14 4. -0.252 3.8:. 0;285 
11/23/200311:14 4.1· -0.244 3:9 0.276 
11/23/200311:14 4;2 -0.24 4 .0.272. 
11/23/200311:15 4.3. -0.232 . 4.1 0263· 
11/23/200311.:15 4.4 -0.228 4.2 0~258( . 
11/23/200311:15 4.5. -0.222 4.3 0.251. ·, 
11/23/20Q3 11 : 15 4.6 -0.22 4.4:· . 0.24~· ... 
11/23/200311:15 4.7. -0.214 4.5 0.242: ,: 
H/23/200311:15 4.8'· -0.206 4.6. 0.233 
11/23/200311:15 4.9. . -0.204 4.7 0.231 

.11/23/200311:15 5 -0.2 4.8•· . 0.227,. 
11/23/2003 11:15 5.1 -0.198 4.9.· ·0.224' 
11/23/2003 11: 15 5.2 -0.194 5 0,220~-

11/23/200311:16 5.3 -0.187 5.1 0.212 
11l23/2003 11 :16 5A -0.185 5.2 0.210 
.11/23/200311:16 5.5 -0.183 5.3 0:207 
11/231200311:16 5.6 -0.179 5.4 0.203. 
11i23/2003 11 :16 5.7 -0.178 . 5;5 0.202 
11/23/2003 11:16 5.8 -0.174 5.6 o, 19.7 
11/23/2003 11:16 5.9 -0.173 5.7 ();196 
11123/2003 11 :16 6 -0.17 5.8 0.193 
11/23/200311:16 6.1 -0.165 5.9 0.1.87 
1112312003 1 i :16 6.2 -0.163 6 0.185 
11/23/2003 11: 17 6.3 -0.161 6.1 0.182 
11/231200311:17 6.4 -0.159 6.2 0.180 
11/23/200311:17 6.5 -0.155 6.3 0.176 
11/23/200311:17 6.6 -0.153 6.4 0.173 
11/23/200311:17 6.7 -0.153 6.5 0.173 
11 /23/2003 11: 17 .6.8 -0.149 6.6 0.169 
11/23/200311:17 5,9 -0.147 6.7 0.166 

. 11/23/200311:17 7 -0.145 6.8 0.164 
11/23/2003 11:17 7.1 -0.145 6.9 0.164 
11/23/2003 11 :17 7.2 -0.143 7 0.162 
11/23/200311:18 7.3 -0.143 7.1 0.162 
11/23/200311:18 7.4 -0.141 7.2 0.160 
11 /23/2003 11: 18 7.5 -0,143 7.3 0.162 
11 /23/2003 11 : 18 7.6 -0.139 7.4 0.157 
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16mwt17r#1 

_,__;,.... 

11/23/2003 11: 18 7.7 -0.135 7:5 0.153 
11/23/200311:18 7.8 -0.131 7.6 0.148 
11/23/200311:18 7.9 -0.131 7] 0.148 .! 
11/23/2003 11 :18 8 -0.129 7.8 0.146 
11/23/200311:18 8.1 -0.129 7.9 0.146 
11/23/200311:18 8.2 -0.127 8 0.144 
11/23/200311:19 8.3 -0;129 EH 0.146 
11/23/200311:19 8.4 .. -0~125 8.2 0.142 
f1/23/200311:19 ~$ -0.127 8.3 0.144 
11/23/200311:19 8;6< '-0.125 8.4 0.142. 
11/231200311:19 8.7 -0.123 8.5 0.139 
11/23/2003 11: 19 8.8 ~0.121 R6 0.137 
11/231200311:19 R9:. -0.121 8.7 0.137 
11/23/200311:19 9 -0.117 8;8 0.133' 
11/23/200311:19 9.1 -0.119' 8.9 0.135 
11/23/200311:19 9.2' -0.123 ·9.: 0.139 
11/23/2003 11 :20 9.3 -0.117 9:1 '' 0.133 ·, 
11/23/2003 11 :20 9.4 -0.115 9.2 0.·130 
11 /23/2003 11 :20 9.5; -0.113: 9.3 0:128 ·., .. ,. 
11 /23/2003 11 :20 9.6 -0.H~ •· 9.4,:' o.12a< 
11/23/2003 11 :20 9.7 -0.1.13 9.5:' 0,128 
11/231200311:20 9.8·: -0.111 9.6. 0.126 
11/23/2003 1.1 :20 9.9 -0.107 9.7 0.121 ·.' 

.... ·. 

11/23/2003 11 :20 10· -0.109 9.8- 0.123· 
11/23/200311 :20 10.1 .. •. "· 

-0.111 9.~ ,'' 0.126:· 
-.·. 

11/23/2003 11 :20 10;i~ ': -0.111 · 10. 0.126 
11/23/2003 1.1 :21 11.2 -0.099< 11•- 0.112 
11/23/200311:22 12.1,!i'c -0.001 ··· 12"·· 0.11-0 · .. 
11/23i2003 11 :23 13.2· -0.093 13• 0.105 
11/23/200311 :24 14.2: ·.· -0.087 14 .0.099 
11/23/2003 11 :25 15.2' -0.089 15 ,. 0.101 
11/23/2003 11 :26 16:2 -0.087 16 0.099 
11/23/2003 11 :27 17.2·' -0.087 17 0.099' 
11 /23/2003 11 :28 1a.:t -0.083 18 0.094 
11 /23/2003 11 :29 19.2 -0.085 19 0.096 . ·····.:<· 

11/23/200311.:30 20.2 -0.081 2() 0.092' 

-

·.' .. 

) 
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TETRA-TECH NUS 

HYDRAULIC CONDUCTIVITY TEST DATA EVALUATION SHEET 
Hvorslev Method. 

.Project Name: 

PFoject No.: 

T~Type:_ 

CraneNSWC 
9060 

Rising head 

Done By: FWRamser 
Checked B}t: 

Radius of Well Casing (in.) : • () (?) 3 · 1 = ( 
Effective.Radius of Well Screen (in:): , S 5Lt 

1 
425 = R 

Length ofWell Screen (It) : 10.6 = L 
Jime for 37% head change (min.) : 3.1S =To 

Hydraulic Conductivity {K) : 3.53E-04 ttJrnin. 
·5~a9E.:.06· ftlsec. 
5.091~-01 «Jday 
1.80E-04 cmJsec. 

Well/Boring No~: 

Aquifer Type: 
Test Date: 

.Equation: 

16MWT17 
Bedrock 
23-Nov-03 

. . . r 2 x Ln(L/R) 
K- . . . 

- 2x L x To 

L N ( /O.fo / "$5'1) 

~·-· 



. APPENDIX E.1.3 
SWMU 16 

· SLUG TEST RESULTS AND CALCULATIONS ROUNO 3 



Tetra Tech NUS, Inc. 

HYDRAWC CONDUCTIVITY 
TESTING DATA SHEET 

PRO.ECT NAME: _____ J~§-~S:-___ <;_ R.~-~~-,---·-····-·····-··--·--·-·····--··--·-----·····. Wlli..fBORING NO.: . J~.M.'JM.I~.( 
PRO.ECT NO.: _,J(f±~-~-----·----------··----·-····---- GEOLOGIST: _____ _S:._9_~-~~------------····-.·-··----·······------------------------------·---·-
\\HL DIAMETER: ---~'.~--------------- SCREEN lfNGlH/DEPlH: ____ JS~---····-····-···:·----------------- TEST NQ_: _______ J ___________ _ 
STATIC WATER LEVEL (Oepth/BevaHon): ------~1-"--1: .. L.X.J:_~·~LC.: ..... -~--------~-----~---· DATE: --~!=~-~§=~----'· 

. ~ lESt TYPE (Rfslng/Falllng/Constant ·Hood): -~--E~w&.-----·------------------~ CHECKED: ---,.-------·----------~----: ____ _:, __ ~-
. . . . I . 

~ -MElHOO OF INDUCING WATER .l£VEL CHANGE: .... 2... . .:.~ ___ $_1,..V.{a ___________ .a;2--'=:~-~-- PAGE .L OF'··--···-

~ R£FE:RrnCE PT. FOR 'M... MEAS. (T0p of COslng. Transducer. etc.): ... .I~----··················'--··-···--''·····: ___ :.:: _______ :__~--' 
&i--~~~--,.--~~~---"1r'--~~~---.~~~~--,.--~~~--,.--~~~~.--~~~~~---f 

.,. 
~ .., 

...= 
~ 
5 
u 
~ 
:lj 
:::E 
·ir 
0 ... 
~ 
u 
< 

• 
7 

ELAPSED 
flM£ 

(min • .,,. sec,) 

•I 

. ~ 
l 

5 
I 5 
3o 
60 

lo 
reo 

20~ 

~ 

f Eca 

MEASURED I . DRAWDOWN . 
WATER LEVEL OR HEAD (llH) 

(tO..t) (feet} 

"'..l. 2'94 

;!.. 06g 

~.Olo 2. · ~ ...... 

a.o52 ; ......... 

;z.04 

~.o~ 

~.o<::> 

Lq~ 

J.'18 

1. q?_ 
,_ 72, 

1-28 

ELAPSED 
TIME 

(min. or s8c.) 

12.cc:S 
I 4oCJ 

tSo<::::> 

.· p;;; 

MEASURED ORAWOO\yN 'ljEU SettEMADC-
WA TER LEVEL OR HEAD tllH) r-c· 

{feot) {feet} I -=.>--,..WELL ., ... 

REMARKS: 

BOREHOl£ • 

· G?. '\-l 

"Sl_ lndlCQte SWL 
Depth. on Or:owlng 

111111111111111111111·
15A3~.S'." .. ~ .. -•••-••-•••••••••••••••••••-••• • 

,.i=E~EEE~~ .S.~: .. ~---J.§:9.?.~:t~~--~(.~~. 
• Ei-JD ~. I (Jtfo" Jlf/{. 

1
111111111111111111111111111··!-------------------------------·----·-.. ··----·-·---------_tQ\~.:.K'-2.~---9\!E&.~J.:da-..... 

2 ..• . : •• :. ______ '.'.'. •••••••.•• , •••• ·.,---------------------- -

,. ~5~4£\ · l'VL ·OIJ tt/l~{<:>'f' 
c;·~G~s"(·"····c···-----------·---------,----- ······-

l-l-'++-++++++-++-H-+-ll-+-'~l'-+'+++t:+-'t+.-:1.,-Hr.r.H-+-t-+-t-+"t-+-t-+-l~t-t-F+-H ... :., ... :~.,-': ... ~.,..,--·····:··------···········-------- -

/ 
/ 



HYDRAULIC CONDUCTIVITY TEST DATA I CALCULATIONS 

Note: Yellow cells are input cells, blue cells are automatically calculated 

Projeet Name: 
Project No.: 
Method o_t Inducing Water 
Level Change: 

Reference Pt (Top of 
Casing, Transduc~r. e~c):. 

Test Type (Rising Head I 
· Falling Head): . 

Well Radius, r (ft.): 

Radius of Sand/Gravel. Pack Interval; 
R (ft): 

Scree11ed I Monitored Interval Below 
Water Table, L (ft): 

Static Water Level (Depth/ E~vation) 
(ft.): 

Baseline Reading for test Data (SWL, 
Transducer Reading, ~tc): · 

TEST DATA 

Well/'Boring No.: 
Test No.: 

Ge<>logist: 

·Checked 
by/Date: 

Note: To excllUfe a ·d.ita point from the regression; place an •x• in the •exclude• · 
columnfd<!ta oint's row. The first row cannot be .excluded. 



) 

CALCULATIONOF HYDRAULIC CONDUCTIVITY (K)1 

. Slope of the line that linearly 
. approximates ln{h/hO) (min 

v=mx+b); 
Y-intercept of the line that 

linearly approximates ln(MiO) (b 
in y==mx+b): 

Actual Y-intercept is set to o. 
T0 (min): 

K (ft/min): 

.K(Wday): 

0~00 

0.000 

-0.200 

s 
f-o.aoo 
£ 

-0.400 

-0.500 

-0.600 

200.00 

T0 : Time at which ln(H/H0)=-1 

K = r2*1n(UR)/(2LT0) 

400..00 

Time, minutes 
600.00 800.00 

n: Number of data points. x: 
Elapsed time point. y: 
ln(HIHO) point 

L: Screened/!flonitored interval 

below water table (ft) 

r: Well radius (ft) 

R: Gravel pack radius (ft) 

1000.00 1200.<)0' 

. '··.··•'·.:' 

1. HVORSLEV, M.J. 1951. Time Lag and Soil Permeability in Groundwater Observaticihs: U.S. Arrmy 
Corps of Engineers. Waterways Experiment Station Bulletin 36, Vicksburg, Mississippi. :; 

K --(E>.o9~3)t~t_%_q,~ 
2__(\ ~ "f 22 1 ).Bl) 

/r·· 



In-Situ Inc.. 

Report generated: 
Report from file: 
Win-Situ Version 

Serial nUfllbeS: 
Fmnware Version 
Unit name: 

Test name: 

Test defined on: 
Test scheduled for: 

. Test started on:. -' 
Te$t stopped on: 
Test extracted on: 

Minffroll Pro 

11/16/2004 16:41:28 
... \SN08927 2004-11-15 150000 16MWT21-F.bin 

4.47 

8927 
3.09 

16MWT21-F 

11/15/2004 14:51:45 
11/15/2004 15:00:00 
11l15/2004 15:00:00 
1_1/16/2004 16:40:32 

NIA NIA 

Data gathered using logari~ic testing 
Maximum time between data points: MinUtes. 
Number of data samples: 287 

TOTAL DATASAMP.LES 

Channel number (1) 
Measurement type~:- : 
Channel name•• . .· 

r::·~ ... 
Channer num!>er c2JFY ·. 

Measurement type:: , 
Channel name: . . 
sensor Ranbe:. 
Specifi<: gravity: 
Mode: 
User-definec;f refere~:~> ·. 
Referenced on: .,.,_ ·-

287 

Temperat1,1re 

l"ressure 

~PsiG;. 
. . '1 

. surt~c-6 , > 

::. ~ .. <O J=e.it ~20~ 
. test start . -. -.. -. 

' ·: .,;, 

Pressure head at (efotence:,: -··--:15:793·feetli20· __ 

Date 

~jf:~ 
1111-5/2004.. 
uif5i2004 
1_1/15/2004 
11/15/2004 
11/15/2004 
ll/15/2004 
11/15/2004 
11/15/2004 
11/1512004 
11/15/2004 
11/15/2004 
11/15/2004 
11/15/2004 
11/15/2004 
11/15/2004 
11/15/2004 
11115/2004 
11/1512004 
11/15/2004 
11/15/2004 
11/15/2004 

Chap[t] c;°hanc21--· 
•ET (min) eelsius Feet1;t2Q _•·-

15:00:00 
---- ---'---~-~------.•· -~ 

0 
15:00'.00 0.005 
15~00:00 -0;01 

. 15:00:00 OJJ"1$. .. 
_ 15:00:0F · OJ'i2 
ts:00:0-1 0.025 
15:00:01 0.03 
15:00:02 0.035 
15:00:02 0.04 
15:00:02 0.045 
15:00:03 0.05 
15:00:03 0.055 
15:00:03 0.06 
15:00:03 0.065 
15:00:04 0.07 
15:00:04 0.075 
15:00:04 0.08 
15:00:05 0.085 
15:00:0S 0.09 
15:00:05 0:095 
15:00:06 0.1 
15:00:06 0.1058 
15:00:06 0.112 
15:00:07 0.1185 
15:00:07 0.1255 

· 13.4 .··o 
13.41 . o:ro{ 
13.42 -- _-_. -o.oos 
13.42 . o.006 , 
13.42 
13.44 
13.44 
13.44 
13.44 
13.44 
13.44 

o.ooa 
0.007' 
0.007 
0.007 
0.014 
0.787· 
.1.878-· 

13.44 2.145 
13.44 2:278 
13.44 1.762 
13.45 1.618. 
13.45 2.321 
13.45 2.44 
13.45 1.885 
13.45 1.829 
13.45 2.258 
13.45 2.284 
13.45 1.912 
13.45 2.047 
13.45 2.234 
13.45 1.979 
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11115/2004 15:00:07 0.1328 13.45 2..104 
11115/2004 15:00:08 0.1407 13.45 2..118 
11/ 15.12004 15:00:08 0.149 .13.45 2..031 
11115/2004 15:00:09 0.1578 13.45 2.136. 
11/15/2004 15:00:10 0.1672 13.44 2.037 
11/15/2004 15:00:10 C>.tTi :13.44 · 2..112-T=O 0 2..112 
11/1$/2004 15:00:.11. 0.1875 13.44 2;!)56 0.0105 2;056 
11/1512004 15:00:11 0.1985 13.44 2.088 0.0215 :was 
11/1512004 15:00:12 0.2102 13A4 2.076 0.0332 2..076 
11115/2004 15:00:13 0.2227 <13.44 2..066 O.~ 2.066 
11/15/2004 15:00:14 0.2358 13.44 2.08 Q,0588 2..08 
11115/2004 15:00:15 o.2498 :13.42 .2.076 0.0728 2..076 
11/1512004 15:00:15 0.2647 13.42 .2..07 0.0877 2..07 
11/15/2004 15:00:16 0.2803· "13.42 ··2..07 0.1033 2.07 
11/15/2004 15:00:17 0:297 13.42 2.072 0.12 2..072 
11/15/20<>4 15:00:18 0.3147 13.44 2..072 0.1377 2.(172 
1111512004 15:00:20 0.3333 13.42 2.072 0.1563 2.012 
11115/2004 15:00:21 0.3532 13.42 2..07 <U762 2.:07 
11115/2004 15:00:22 0.3742 13.42 2.07 .0:1912 .2..0.7 
11/15/2Q04 15:00;23 0.3963 13.42 2.068 0:2193; 2..068• 
11115/2Q04 15:00:25 0.4198 13.42 ;.·2;068 0;2428 2.068 
11/15[2004 15:00:26. 0.4447 13.42 2..066 •0.2677• 2.066 
11/1512()04 15:00:28. 0.4697 . l3.42 2.068 . , . .0;2927· 2.068 
11/1512004 15:()0:·29 0.4963 :13.42 :-2..068 0.3193; 2..068 
11/1512004 15:00:31 0.5247 :43;42 '2.066 ().3477: 2..066 
11115/2004. 15:00;33 0.5547 13.42 2.066 0;3777: 2.066 
11 /15f?Q!:>4 15:00:.35 0.5863 43.42 ; 2.066 0.4003, 2.06;6 
11/1512004 15:Q0:37 0.6213 .:1':3"42 '2.066 -0~4443 -2.066 
11/15/2Q04 15:00:,39 0.658 13:'42 2.064 o,~1- 2.064·:, 
11/15{2004 15.:()():41 0.6963 1'3.42 ,2;0!)4 (};5,193 2.064 
11/15/2004 15:Qo:44 0.738 .. 13.42 : 2-064 .. 0;561 · 2.064 . 
1111 S/gcl94 15:Q9:46• 0.7813 .. 13.42 . 2.064 ' _o,~ 2:064·· 
11/15/2004 15:Q0:49 0.828 13.42 2;064 ··0;651 2:064 
11/15~ 15:00:52 0.8763 13.;42 2.062 0.6993. 2:062 
11/15/2004 . 15:00:55 0.928. ··13'42 ..2.062 . 0'-751 2.092 
11/1~ 15;()0:{58 0.983 13.42 .. 2.062 -:;;(};8()6 .g;~··· 
11/15/2004 15:0~-02 1.0413 ·1.3.42 ~.062 0.8643 2:®2 
lt/1~ 15;0J>06 1.103 1,3.41 2~2 ~.· . .... 0~92€!. 2.;002•· ·. t: -~ 

11/15(2004 15:ol:10 1.168 13.41 2.:062 . 0.991' ·2.1)62 
lt/15/:?004 15:01:;14: 1.238 . 1•3.41 2:062 1.001 2:062• 
11/ 15/2004 15:01:18 . 1.3113 J3.41 2.06 1;1343 2:00 
11/15/2904 15:01:23 1.3897 ".13.:41 2..06 l.2~27, .2.06 -
11115120()4 15:01:;28 1.473 ; ·.ct~.41 ~06 1 .. 296· .2..06·. 
11/15/~4 15:01:33 1.5613 •13.41 2;00 1.3!343 2.06 
11/tS/2004 15:01;39 1.6547 ' 1.3.41 2 .. 06 1.4777 2;()6: 
11/ 15/2Q04 . 15:()'1.:45 1.753 13:41 :2.058 ··1;516! 2_.055· 
11115{20()4 15:<>.1:5.1 . 1.858 l3.4i ~ .2.06 1.681 . 2 .. 06 
11/ 15/:2004 15:01:58 1.9613 .13.41 :·-2;!)58. >1.791 2:055 
11115/20()4 15:02:05. 2.0847 .:.13.41 ·2.osa 1,9077 . 2.058.'. 
.t 1/15/20Q4 15:02:.12 2.2097 ,13.4 <'2-058 2,0327· ·2;058 
11/15/2004 15:02:20 2.3413 ·:.-;\_13.4 2.058 ·2.1.643 2:058 
11115/20<;>4 15:02:28 2.4813 •"·.t3.4 ·"<ZO.SS 2.3043• 2J)58 
11/15/2004 15:02:37 2.6297 13 .. 4 2.056 2.4527 2.056 
11/15/2004 15:02:47 2..7863 .13.4 2.056 2:6093 2.056 
11/15/2004 15:02:57 2.953 13.4 2,056 2.776. 2.Q!i:6 
11/15/2004 15;03:07:: 3.1297 13.4 2.0s6 2:9527 2.056 
1111512Q04 15:03:'.lfi. .. 3.3163 13.4 .2-056 3.1393 2.05.6 
11/15/2004 15:03.:30 3.5147 J3.4 2.:056 := 3_,3377 2.056'.· 
11/15/2004 15:03:43 3.7247 ·,13.4 2.056 3'5477' 2.0!>6· 
11/1512004 15:()3:56- 3.9463 13.4 2:056 3'7693 2.056 
11/15/2004 15:04:10 4.1813 •; 13.4 2.054 ,4,00:43 2.054 
11/l5/2Q04 15:04:25 4.4297 . ; 13.4 .. 2..054 4.2527 2~054 
11/15/2004 15:04:41. 4,693 ' ... 13.4 2.054 4.516• 2.054 
.11/15/2()04 15:04~ 4.973 13.4 2..052 .4.796 2.052 
11/15/2004 15:05:16 5.2697 J3.4 2.052 5.0927 2,052 
11/15/2004 15:05:34 5.583 13.4 2,052 5.40E) 2.052 
11/15/2004 15:05:54. 5.9147 13.4 2.05 5.7377 2.05 
11115/2004 15:06:15 6.2663 13.4 2.05 6.0893 2.05 
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11/15/2004 15:06:38 6.6397 13.4 2.05 6.4627 2.05 
11115/2004 15:07:02 7.0347 13.4 2.05. 6.8577 2.os 
11115/2004 15:07:27 7.453 13.4 2.05 7.276 2:o5 
11/15/2004 15:07:53 7.8963 13.4 2.048 7.7193 2.048 
11/15/2004 15:08:21 8.3663 13.4 2.048 8.1893. 2.048 
11/15/2004 15:08:51 8.8647 13.4 2.048 8.6877 2.048 
11/15/2004 15:09:~ 9.3913 13.39 2.046 92143 2.046 
11/15/2004 15:09:56 9:9497 13.4 2.046 R7727 2.046 
11/15/2004 15:10:32 10.5413 13.4 2;046 10.3643 2.046 
11/15/2004 15:1 t;·1() 11.168 13.4 2.044 10.991 2.044: 
11/1512004 1s:·n:49 11.8313 13.4 ··2;044 11~6543 . 2.tWf 
11/15!2004 15:12:32 12.5347 13.4 2.042 12.3577. 2.o42 
11/15/2004 15:13:16 13.2797 13.4 2.042 13,1027 2.042:· 
11115/2004 15:14:04 14.0697 13.4 2.042 13.8927 2.042 
11/15/2004 15:14:54 14.9063 13.4 2.04 14.7293 2.04 
lt/15/2004 15:15:47 15.7913 13.39 2.04 15.6143 2.04 
11/15/2004 15:16:43 16.7297 13.4 2.038 16.5527 2:035 
11/15/2004 1x17:43. 17.723 13.4 2.038 17:546 2.008 
11/15/2004 15:18:46 18.7763 13.4 2,036 18.5993 2.036 
11/15l2004 15:19:53 19.8913 13.4 2.036 19.7143 2J)$· 
11115/2004 15:.2l:04 21:073 13;39 2.034 20.896 2.034 
11/15/2004 15:22:19 22.3247 13.4 2.032 22-1477 2.032··· 
11/15fioo.4 15:23:38 23.~97 13.4 ,2;032 23.4727 2~002· 

11/15/2004 15:25:03 25.0547. 13.39 ,:·2.03 24,8Tl7·· .Z.03 . 
11/15/2004 15:26:32 26.543 13.4. 2;028 26.366·· 2.028: 
11/15/2Q04 15:28:07 28.118 13.4 2.028 27.941 2.028 
H/15/2004 15:29:47 29 .. 7863 .· ·13.4 2.026 29:6093 2~026· 
11/15/2004 15:3'1:33 31.5547 13.4 2.024 31:3777' z.024·· 
1111512004 15:33:25 33.428 13.4 2.-024 33;251 • 2.024:0.:: 
11115/2004 15:35;24 35.4113 13;39 ~022 35:2343 2.:022:;,·. 
11/ 15/g0()4 15:37:30 37S13 :· :'.13.4 2:02 37.336 .z.02·· 
11/1512004 15(39;'44 39.7397 ·'J13.4 :2.02 39;5{)27 .•zo:;t:; · 

.1111512004 15:~2:05 42.098 ·t3;39 2.018 41.921 2.018·· 
11/15/®04 15:44:35 44.5963 13.4 2.016 44.4'193 2;o:t6·~'· 
11i15/2004 15:4.'7:14 47.243 13.4 2'°14 47.066 2.014.; 
11115/:2Q04 15:50:02 50.0463 · 13.4 .2.012 49:8693 2.012 . 
11/1512004 15:53:00 53.0147 13.4 :am 52~8371· 2'.0V' · 
t l/15'00o4 15'.56:09 56.1597 <•~13.4 . 2:008 55:9827 2.0Q8> ,· 
11115/2004 15:59:29 59.4913 ~3-4 2.'006. 59;3143 ZOOi>··:·· 
tl/15/2po4 16:03:01 63.0197 13:39 2:002 62:8427 2.002.>: 
11/15/2004 16:06:45 .66.758 13.39 2:002 66.581 2.002'' 
11/15/2004 16:10:43 70.718 '13.39 ·1:998 70.541 Ui98 
11/15l2004 16:14:54. 74.9113 <13:39 1:996 74:7343 l.996'·· 
11115/2004 16:19:21 79.3547 '13.39 1.992 79;'.1777 LOO'a 
ll/15/2004 16:24:03 84.0613 .13.39 1:99 .83•8843 :1\99 
11/15/2004 16:29:02 89.0463 13.4 l.987 88'8693' M87 
11/15/2004 16::34:19 94.3263 >- 13.4 1.983 94.1493 t:983:: 
11/15/2oo4 16:39:55 99.9197 :.13.39 1.98 99,7427 ·t:98. 
11/15/2004 . 16:45:50 105.8447 13.39 1,976 .·.'.; 105.6677 1;976.:.'· 
11/15/2004 16:52-()7 1l2.1197 ;. ·13.4 1.971 11U}427. 'h97f:1' 
11/15/2004 16:58:46 . 118.768 ; '13.4 1.999 118.591 . ·l.969' 
11/15/2004 17:05:48 125.8097 . ;13;39 l.965 125~6327. 1'.965 
·11115/2004 11:13:16 133.268 .13.4 1.961 133.091 l.001 
11/1512004 17:21':10 141.168 13.39 1.957 140.991 1'.957 
11/15/2004 17:29:32 149.5363 13.39 1.951 149.3593 1.951 
11/15/2004 17:38:24 l~.4013 · 13_39 1.947 · 158.2243 'l.947 
11115/2004 17:47:47 167.7913 13.4 1.941 167;6143 :1.94l' 
11/15/2oo4 17:57:44 177.738 13.4 1.935 177.56.l l.935 
11/15/2004 18:07:44 187.738 13.4 1.929 187:561 t.929'.• 
11/15/2004 18:17:44 197.738 13;39 ' 1.923 ·:~' 197.561 1.923'· 
11/15/2004 18:27:44 207.738 13.4 1.919 207.561 1.919 

~ 11115/2004 18'.37:44 217J38 · 13.4 1.913 217.561 1.913' 
11/1512004 18:47:44 227.738 13.4 1.907 227.561 L907 
11/15/2004 18:57:44 237.738 13.4 L902 237.561:. 1:902 
11/15/2004 19:07:44 247.738 13~39 l.899 247.561' L899,. 
11/1512004 19:17:44 257.738 13.4 1.892 257.561 '1.892 
1111512004 19:21:44 267.738 13.4 1;888 267.561 1.888 
11115/2004 19:37:44 277.738 13.4 1:882 277.561 1.882 
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11/15/2004 19:47:44 287.738 13.39 1.878 287.561 1.878 
11115/2004 19:57:44 297.738 13.39 1.872 297.561 1.872 
11/15/2004 20:07:44. 307.738 13.39 1.866 307:561 1.866 
11/15i2oo4 20:17:44 317.738 13.39 1.862 311 .. 561 1.862 
l1 /15/2Q0:4 20:27:44 327.738 13.39 1.848 327.561 (848 
11 /1 Sf.W04 20:37:44 337.738 13.4 L836 331~561 t.836 
11/1si2004' 20:.tJ7:44 347.738 13.39 1.822 34(.561 {822 
11115/2004 20:57:44 357.738 13_39 1.808 357.561 1.008 
11115/2004 21:07:44 367.738 13.39 L797 . 36'('.561 L?'97 
11/1512004 21:17:44 377.738 13~39 1.783 371.561 1.783 
11/1512004 21:27:44 ... 387.738 13 .. 4 1.773 38?.561 1.c~· 
11115!2i:io4 21:37:"4' 397.738 ,13.4 1.759 397.561 1.759• 
11/15/2004 21:41:44 '• 407.738 13A 1.747 407.561 1.741 
11/15/2004 21:57:44· 417.738 13.4 1.817 . 41}'.561 1.817 
11/15/2004 22:07:44 427.738 l3A 1.805 427.561 1.805 
11/15/2004 22:1J:44 437.738 1,3.4 1.793 437.561 1.793 
11/1512004 22:21:44 447.738 13.39 l.779 447.561 1.779 
11/15/2004 22:37:44 457.738 .13~4 1.767 45J,.56l f.767 
11/15/2004 22:47:44 467.738 13.4 (755 467.~561 1~15s 
11/151290:4 22:57;44 477:738 13.4 1:743 477,561 1:7~ 
11/15/2004 23;07;44' . 487.738 13:39 1.731 487;551 1.731 
11115/2694 23:17:44 497.738 ,)3.4 1.718 497 .. 561'. 1.718 
11/15$<>4 23:2!:44 507.738 '13.4 1.706 507.561. 17~ 
11/15/2004 23:37.:44' 517.738 t3A U394. 511.561, 1.694 
11115i2004 23:47:44 527.738 13,39 1.682 527.561 1:682 
11/15/2004 23:57:44 537.738 ~i:~: L672 53f:551· t:672 
1ii16'2004 O:Q7:44 547.738· 1.66 547.561 t.66' 
11/16.i~oW O:fi:44. 557.738 13.39 1.648 55l.5(>1 1.648 
11/16/2qQ4 O:~t44. '567.738 13.4 1.637 567.561 l.~7 
11/1612004 0:37:44 . 577.738' . ;13.4 .1.672 5fr$61 1.672 
11116i2004 0:41:44 587.738 '13_3g f,66 58i.s61 ui6 
11/1~ 0=~l=44 597.738 , 13.39 ·.1,.().48 5i'ii:561 1:~ 
11116/2004 1:07:44 607.738 .J:'.t39 1.~ 

: 
607.561 1:636 

11/16(2004 1:i7:44 617.738 ··· 13.4 ,1.623 61?-561. l.623 
11/16/2004 1:21:44, 627.738 13.39 1.613 6~n561 l.6t:f 
1111612004 1:3'7:44 ' 637.738 ,13.4 ._1.?<?J 63.I-5611 1:6Q3 
11116!20o4 1:4't:44 647.738 13.4 ).591 647.~61 t~~!-11/1612004 1:57:44 '657.738 fa.39 '1:581 .65'7;$61 
111161.2Q04 2:67:44' 667.738 13.39 i.581 667.561 f5a1 
1111672004 2:17:44 13.39 t571 

·:,;;,··. 

li 
677.738 67.?;561 

11/161.1004 2:~7:# ''' 687.738 - 13.4 1:558 687.561 

!!~!= 2:37:44 697.738 f3.4 1.$48 697,561 
2:47:44. 707.738 .. 13,39 .1:536 107.561 

·' 11116'~~ 2:51:44 1.$26 
:.r_ 

1.52Ef· 717.738 13.39 717.561 
11/16i2004 ~:07:44' 727.738 13;39 L516 727.561 1.516 
1111612004 3:11:44_ 737,738 13.39 1.506 .737.561 l.506 
11116.'2llo4 3:27:44 747.738 j3.4 1.522 747.561' 1.522 
11/16/2004 3:37:4.4 757.738 j3.4 1.51 757.561 1.51 
1111612004 3:47:44 767.738 )3.4 t.5 767.561 1:5 
11116i,20o4 3:57:44 777.738 13.39 1.A9 777.561 :1.19,. 
1111612004 4:07:44 787.738 13.39 VJ82 787.561, 1.482 
11/1~ 4:17:44 797.738 '13.4 Llr73 797:561 1.473 
1111612004 4:27:44 807J38 13.4 ).463 807.56.1 1:463· 

/ ' 

11/16/2904<. 4:.37:44 817.738 13.4 ·.1:'453 817.561 1,453 
1111612004 4A7:44 827.738 .J3.4 1.445 827.561 1.445 
11/1612004 4:57:44 837.738 13.3!J 1.435 837.561 1.435 
11/1612004 5:07:44' 847.738 13.4 1 . .425 847.561 1.42'5 
11116/2004. 5:17:44 857.738 13.39 1.419 857.561 1.419'. 
11116/2004 5:27:44 867.738 13.4 L4o9 867.561 1.409' 
11/1612004 5:37:44 877.738 13.39 1.399 877.561 1.399 
11116/2004 5:47:44 887.738 ' 13.39 1.389 887.561 1.3.89 
1111612004 5:57:44 897.738 13.4 1.38 897.561 1.38 
.11 /16/2004 6:07:44 907.738 13.4 1.37' 907.561 1.37 
1111612004 6:17:44 917.738 13.4 1.36 917.561 1.36 
11/1612004 6:27:44 927.738 13.4 1.352 927.561 1.352 
11/16/2004 6:37:44 937.738 13.4 1.346 937.561 1.346 
11/16/2004 6:47:44 947.738 13.39 1.338 947.561 1.338 
11/1612004 6:57:44 957.738 13.4 1.328. 957.561 1.328 
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11/1612004 
11/1612004 
11/16/2004 
11/16/2004 
1111612Qo4 
11/1612004 
11/16/2004 
1111612004 
11116/2004 
11/16/2004 
11/1612004 
11116i2oo4 
11/16/2004 
11116!2oo4 
11it612004 
11/1612004 
11/1612004 
11/1612004 
111161ioo4 
11/16/2004 
11/16/2004 
11116/2004 
1111612004 
1111si2004 
1111612004 
11/1612004 
11116120(>4 
11/1612004 
11116i20o4 
11/1612004 
11116!2oo4 
1111612004· 
11i16!2®4 
11116ii004 
11/1612004 
11116'!004 
11/1~ 
11/1612004 
11116/~tj\:>4 

~~~~·~~ 
11/1~0Q4 
111167~004 
11/16120<>4 
11/16/2oo4 
11116/2004 
11/1612004 
11/1612004 
11/16/2004 
11116/2004 
1111612004 
11/1612004 
11/16/2004 
1111612004 
1111&;2004 
1111612004 
11116/2004 
11116/2004 

7:07:44 967.738 
7:17:44 977.738 
7:27:44 987.738 
7:37:44 997.738 
7:47:44 1007.738 
7:57:44 1017.738 
8:07:44 1027.738 
8:17:44 1037;738 
8:27:44 1047.738 
8:3f44': 1057.738 
8:47:44 1067.738 
8:57:44 1077.738 
9:07:44 1087.738 
9:17:44 1097.738 
9:27:•W° 1107.738 
9:37:44 1117.738 
9:47:44 1127.738 
9:5j:44 1137.738 

10:07:44 1147.738 
10:1~:44 1157.738 
10:27:44 1167:738 
10:31:44 1177.738 
10:47:44' 1187.738 
10:57:44 1197.738 
t 1:07:44 1207.738 
11:17:44. 1217.738 
11;21:44' 1227.738 
11:37:44 1237.738 
11:47:44. 1247.738 
11:51:41.:_ 1257.738 
12:07:44 : 1267.738 
12:"1'7:44 :. 1277.738 
12:21:4-4. 1287.738.. 
1~37:M .·1291.138 
12:41:14 1307.738 
12:57:44'. 1317.738 
13:q7:44 . 1327.738 
13p:~ ·. 1337.738 ·. 
13:27:44 1347.738 
13:37:44' 1357.738 
13:47:44 1367.7~ 
13:57:~ '1377.738 
14:0'[:4f_ 1387.738 
14:17:44 1397.738 
14:27:44 1407.738 
14:37:44. 1417.738 
14:47:44 1427.738 
14:57:44 1437.738 
15:07:44 1447.738 
15:1]:44 1457.738 
15:27:44 1467.738 
15:37:44 1477.738 
15:47:44 1487.738 
15:57:44 1497.738 
16:01:44. 1501.138 
16:17:44. 1517.738 
16:27:44 1527.738 
16:37:44 •1537.738 

13:39 
13.4 
13.4 
'13.4 
13.4 

13.39 
13.~ 
·13.4 
13.4 

13.39 
13.4 
13.4 
13.4 
13.4 
13.4 

.'. 13.4 
;13.39 

};:: 
13.4 
'13A 
13.4 
,13.4 
13.4 

··:1,3
1
4 

13.4 
13.4 

fa:39 
fa.4 
13.4 
t3.4 

Ja,-39 
. fa.4 

13.4· 
13.4 

13.39 
,a.~ 
'r3A 
13.4 
13,.4 
13.4 

1~.39 
lJ.4 

639 
13.4 

. 13.4 
13.4 

13.39 
13.4 
,13.4 
13.4 

13.39 
13.39 

13.4 
13.4 
13.4 
13.4 
13.4 

1~318 

1.308 
l.299 
1.291 
1.281 
1.279 
t.271 

:1.263 
1'.255 
1.251 • 
1:589 
''1:~1 
1:.577 
1:573 
t,:569 
1:565 
U;51 
't:$56 
1.554 
.1.55 

·1.546 
1.542 
1:538 
LS34 
1:$32 
)~528 
1.524 

').52 
1.516 
1.514 

·· 1;51 

1.~ 
1.502 

1.5 
1..496 
1.492 

: '1.49 
: 1Ail6 

, 1~484 
1 .. 48 

t.475 
'-1.472 
1.4~9 
't.466 
1.461 
1.459 
1.455 
1.451 
L449 

).445 
1.441 

.. t.437 

1.435 
l.431 
f.429 
'1.423 
'1.421 
1.415 
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967.561 
977.561 
987.561 
997:561 

1007.561 
1017.561 
1027.561 
1oor561 ·· 
1047.561 
1057.561 
1oet.561 
1071.56{ 

'. 1007.561 
1097.561 
1107.561 
1117.561 
1127:561 
1137.561 
1147.561 
1157.561 
1167.561 
117i~561 
11~7.5&{ 
1197:561 
12ot:s~1 
1217:561 
1227.:561 

~2~f".5~1 
1247.561 
1257.s61 
12~1:51fr 
1277'.56'1-
128f5~h 
1297.561' 
13b7'.s61 
13li:sµ1 

~~~ii 
1357.561 
13:6fs61 
1377.561 
138.7.561 
1397.561 
1407.561 
1417.561 
1427:561 
1437 .. 561 
1447.561 
1457.561 
1467,561 
14TT.561 
1487:,561 
1497.561 
1507.561 
1517.561 
1527.561 
1537.561 

1.318 
1.:308 
1.2$} 
1.291 
1-281 
1:279 
1271 
1.26:3 
1.2$5 
f2$1 
1.589 
f581 
1~517 
1,573 
1.~69 
1,$~ 
1.561 
1.556 
1~$54 

1~--
i:~2 
f.5:38. 
t534 
i532 
1.528 
1:524· 

1-~~! 
L51'4. 
fl.fr' 

~1~;;;·. 
1.5'. 

{~96 
i~~ 
1'~49. 

t;::··.· 
~[~,,.···· 
1.4'66 
1:4~1 
·1.459-
1:455·.· 
t.451 
t49 
1.445. 
1.4:41 
t.431 
1:435 
1.431 
L~29 
1-423 
t.421 
1At5 

). 
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. SWMU 16 .· . 
. ·HEALTH AND SAFETY oo6uMENTAtlbN. 
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Project-Level H&S Recordkeeping 

On-site H&S training (topics, participants, dates) ... See Section F 

Air monitoring instniment calibration ... See Section C (C.10.1, C.10.2 & C.10.3) 

Monitoring instrument results including background levels, breathing zone 
readings, personnel exposure records, etc. (air monitoring, noise monitoring, 
other H&S quantitative measurements) ... See Section B (B.1.1, B.1.2 & B.1.3) 

H&S training and medical certificates/documents for site personnel... See 
Section F 

Site-specific written program documentation (e.g.; Hazard communication) ... NA 
. ' 

H&S Site clearance letters ... See Section F 



TETRA TECH NUS, INC. 
661 Andersen Drive •. Pittsburgh, Pennsylvania 15220-2745 
(412) 921-7090 •FAX (412) 921-4040 • www.tetratech.com 

PITT-03-3-038 

March 21, 20o:f 

Pr9ject Number 9060 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code.ES 32) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467-94-D-0888 
Contract Task Order NumberafYJlll!FI"" 

Personn~I Clearance for Site Visit 

The purpose of this lett~ris to inform you ofupcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel under the CLEAN contract, and to attest that the personnel identified herein are in 
compliance with applicable OSHA.regulations. This information is being submitted as specified in Section 
H.14 of the· Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94-D-0888 
The specific OSHA regulations involved for this project pertain to employee health and safety training and 
r,nedical surveillance requirements, as identified in OSHA 29 CFR 1910.120. 

The subject project and planned activities include DPT; drilling; and surface and subsurface soils, 
sediments, ground water, and ·surface water sampling at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from March 24-May 31, 2003. The individuals that will perform these tasks are 
employees of Tetra Tech NUS. They will follow the Health and Safety Plan for Mine Fill A, Mine Fill 8, 
Cast High Explosive Fill/Incinerator, Pyrotechnic Test Area dated October 2002 prepared under 
CTO 0166. These individuals are as follows: 

Bob Balkovec 
Matt Cochran 

Terry Rojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

Pl~<m~-
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34). 

D. Wroblewski 
M. Perry 
K. Henn 
R. Basinski 
T. Johnston 



FIGURE8-2 

SITE.;SPECIFIC.TAAINING DOCUMENTATION :,_;: ~ . ·. .·· . . . . - . --

Revision O 
October 2002 

My ~!9,IJl~!!J,ft.~,pglgw indicates that I am.aware of the potential hazardous nature of performing investigation 
acti~itles af 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 ocita Sheets. 
• Review of Safe Work Permits ' 

I have been. given the opportunity to ask questions and that my question~ have been answered to my 
satis~~ction. The d~t~s 9f r,nY.training an(,! mymeciical ·l?uiVeillaric:~ requirements are accurate and correct 
to the best of m kn owled e. · · · . · .· 

Naine 

(~ririt~d and Signature) 

Site-
spec;r.~· 
Trcji~i~~> . 

oate 

?/J't/o;, 

-~tf-c) 

3 --2- lf. _(J J 

-:>~Z~tJ _s 
] -Z<f.-63 

2 - )..J-o ~ 

if,7_;3-03 

40-Hour 
Trairiirig 

(Date).· 

\Y\°'"~ 

'!:/, 03 
/6 {j 2-

/o/67 

<j-~I 

1.- 'JO 

8-4 

8-Hour 
Refre~her 

,Training 
(Date) 

S/1-'fo-;} .· 

. ·10/ 02--

1z/o z. 

1jo3 
1t};2; 
I 03 

1z_/oZ 

1/03 

/J-oi....._ 

i z. -<-> 2-

8-Hour 
Supervisory 

Training (Date) 

fo(oz..,. 

/2/o L 

/Z/o z. 

1z/o z 

/L/o 2. 

- //6 5 

(,). -o 2_ 

Medieal 
Exam 

/~l 

~lo 2 

a/z;Y'<)Z-

///zJ/u .. 
3fl8/;L. 

11/zy/oz.. 

11 /z;/oZ-

/~0z 
rl-> > -6 'J__ 

CTO 0166 



FIGURE8-'2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision O 
October 2002 

My signature below indicates that 1 am a\Vare ofthe potential hazaroous 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 h·ealth cind safety plan induding Table 5-1 and 6~1 
• Emergency response procedures (evacuation ~nd assembly P()ints) 
• Review contents of .relevant Material Safety Data Sheets. 
• Review of Safe Work Permits 

I have been given the opportunity to ask questions and that my questions have b~en answered to my 
satisfaction. The dates of my training and my medicai surveillance requirements ant accurate and ccirreet · .· . . . . . . -:·.·· . : . . . 
to the best of my knowledQe. 

Name 

(Printed and Signature) 

// 

sit~ 
specific 
Training 

D<lte 

'f/B/o3 

40-Hour 
Training 

(Date) 

8-4 

8-Hour 
Reffe~het. 
Trai~ing 

(Date) 

8-Hout 
SuperVisocy :. 

Training (Date). 

: 

. 

Medical 
e·xam 

./ 

..-:; 

CT00166 



aw· .. · ·c·· .™ ·· .. OKK .. AJlE 
A Tradcm::irk of WorkCarc.1nc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech NUS. 

:Employee Name: lER~Y R.o(}AJ-t"-' 

-Office Location: P111ssk"nGd 

Yes 

~-
No 

D T &·work with hazardous materials in 
acc6r.danc~;:~ith 2$ CFR }910.~_20. 

~- D 
,···. T (l:US~ res~ttatorycJxotecHve eq'vipment 

in accbrdafice with'29 CFR 1910.134/ 
. ··,, 

Based on the limited thtorm~tidN avali.~til'e to me at thl~ timef:I find~ nb necessify-· 
for immediate resiricH9ns and 1ie1ea$;..·this erliploye~ 'for du~!Y- It is.J:1_nderstood~ 
and agreed upon :t)y th:e emploY.~r or potentiaH~mploy_er of tflis exafliinee that 
su_bsequent compr~hensive}evl~w of all labd(atory a,;~;d other test d_~ta by 

'·workCare may defecthealtfj·' cq~ditioh::imot apparent:;to me·;. It is flirft,ier agreed 
,arid understood that such heal,tfl conditions may necessitate~the n~ed for . 
workplace restrictions, Examination4l~S beefl~performed in tompliah.ce with 
1910.120and1910.134. .. ,.,,.. · · .. 

::t:~d:;:r 
r:: 

.,'._,..:_; 

. • : ·;-F:.-. ··M.D . 

***Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040. 

333 S. Aniu Drive. Suite 630. Orange, CA 92368 •. (714) 973-740 • (800) 4.SS-61.S.S • FAX (714) 456-1154 
E-mail: info@woritarc.com • Website: wwW.wocb:arc.rom 

·.:;:'· -. 
. , '· 



DR NUS ' LU Cc:Bf;ORATION 
... .. ·:-

' 
I . 

.. ' . : 

Cert1flttJte'-: of Training . . ; ); : > '.'. ·,, ..•.. ; ·. I . . . · • 

. Jr::·· ... 

TERRY .ROJ!\HN 
. ' . 

has successfully: com.pJeted a course of instruction on 
. . . .· . 

. . 

SUP:ERFU;·ND. TRAl~·IN G CLASS 
prepared'.and conducted by the 

. NUS Corporation, Pittsburgh, Pennsy.lvania 

//". Gary F. 

Director; He 

SEPT. 30 - OCT. 4, 1985 

.· D:at.e .of. Awa rd 

· h, c.s.P. 
. U.1.u,cL.(. -

E. Dennis Escher, P.E. 
, Safety Training · Vice President 



.. , :'•· .;,.;:, , '· .. ·.· .-... ·. ··~'· .. -:·.v::~,. ., .... ... ··-. . ·:·=·· . ~:·.•· .. 

has successfully coffiip'ftft~tf'~'if 9:2f1;'6u~ course of instruction in 

... 9,~~.~, ~i~ ,C,.17~. -~ 91 o.J2q. 
·. ~·; ·. ·~\.~ ',_·· ···~· ~-~'.;.:·; ... ~·~(· ~·'- .. · .. : .·-'.; ...... ~ ~:· .. __ .· ~.::.:::. ~···~:. ..• '• ·-..;': ,. ::: 

~ 
Senior Instructor 

GENE RA;Ls·11,e'W'o·rq](e·!Pf ·Pl!t=·f:t:Es HER 
AND SUPERVIS.,OR REFRES.HER TRAINING 

. ·_'.·:>~'.; ~ .. :~: ~-'·:~·· .. ~~~:.<·). ·> ·:··. :.~ ... :, -~ .• )· ·: .. -~·'.·< ). ;,·~ : '.····:. ' .. 

· . · .. Pr~-~ipj~~,~~'bY 
Pittsburgh,. Pennsylvania 

Jan'uary 3o', 2oo3 · 

J~ 
Training Services 

Manager 
Training Services 

·.,. _,: 



[• L) TETRA TECH NUS 

CERTIEICA.tE:aE" .. TRA:1N.LNG 

. : •. ,.;._: .. ::.'.:.:_)·.~~~ ._' - '!::~· •• ' .'.: :,_· ·:;~' .'.'-:.···.:~:-·~.:.:.·;.::· 

··· ·atm.:b:,~B;ca"l~llo.vec : . ·.·.· 
. ;.· .. :;·:}-::.(!i<i -~~:._g· .. : .. ~-~·1~. : .. ··.:· ,(; '.;.°·l·.~~;;~.-- :·.::-. .ifJ'.!1i;\f~:k1:: .. ·, • ..;:-:··. :.· • • • •. '·' •• • 

has successfully corifpfeff!d'ah ·s=:ft'oi:rr··,aourse 'Of instruction in 
···; . . :·· ,, .· ·. :·.. · . 

. •':,./· '" 

· · . pr~rr1~~;1;;:~~:t~f :JY 
Pittsburgh, P~f.lri·~yJvahia 

~ .. 
Clyde Snyder 

Senior Instructor 
Training Services 

..... . , · .. ;_ ··. ·-~ . ... ·? y; ..... ?/.;~/~·:·· r. · ·-~;,'. .. :.:;;.,. _,: ::~ Z.:. .. -·· · ·g_·- ·t~ :·· · >-: ~:: ::·· .. ;·' .. 
· · ,,. ·· · ·· · · · ···"' btitet'ot AVi~rd , · ·., ·. ·· 

·.. ·, :·:- :· ~ . 

t::fh J :es; Laffey . 
Manager · 

Training Services 



HEALTH STATUS MEDICAL REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Balkovec, Robert 
SSN: 181-66-7235 
DATE OF EXAM: 07/1Sl2002 
EXPIRATION DATE: 07/15/2003 

COMPANY: TT/NUS 
POSITION: -Geologist 
LOCATION: TT/NUS-Pittsburgh 
SITE: Pittsburgh 

The following reeomrriendaticms 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_ 

Has the employee any detected medical conditions that would O 
increase his/her risk of material health impairment from · 
occupational exposure in accordance with 29 CFR §1910.120? 

Does the employee have any limftations in the use of respirators 0 
in accordance with 29 CFR §1910, 134? 

STATUS 

Undecided 

D 

D 

. . 

1. [{) QUALiFIED The exa~ination indicates no $igniftcant medical condition .. Employee can be assig~ed 
any work consistent with skills and training. · · 

2. D QUALIFIED -WITHLIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following b;:isis: 

3. 0 NOT QUALIFIED 

4. D DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions_ · 

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. 

Signature: 
WorkCare .. 

333 S. Alma Drive, ::Wile 630. Orange, CA 92868 
(714) 978-7488 • {800) 455-8155 ·FAX (714) 456-2154 



r ' 

.. HEAL TH STATUS MEDICAL REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Cochran, Matt 
SSN: 17 4-54-3686 
DATE OF EXAM: 03/17/00 
EXPIRATION DATE: 03/17/02 

COMPANY: 
POSITION:. 
LOCATION: 
SITE: 

TT/NUS 
Project Man(lger 
TT/NUS:-Pittsburgh 
Pittsburgh 

The following recommendations are based on a review of one or all of the following: a base history questiorinaire, supporting 
diagnostic tests, physical examination, and.the essential functions of the position applied for qr occupied by the individual · 
named above. · · · 

Yes 

Has the employee any detected medical conditions. that would O 
increase his/her risk of material health impairment from . 
occupational exposure in accordance with 29 CFR§1910.120? 

Does the employee have any limitations in the :use of respirators 0 
in accordance with 29 CFR §1910:134? · 

STATUS 

Undecided 

D 

D 

1. [ZJ QUALIFIED The examination indicates no significant medical condition. Employee can be assigned 
any work consistent with skills arid training. 

·\ 

2~ 0 QUALIFIED -WITH LIMITATIONS The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

3. D NOT QUALIFIED 

4. 0 DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions. 

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 examinationor treatment. 

Name of Physician: Peter P. Greaney, MO I Peter H. Wald, MD 

Signature: ) 

WorkCare 
333 S. Anita Drive. Suite 630. Orange. CA 92868 

(714) 978-7488 • (800) 455-6155 • FAX (714) 456-2154 

Date: 03/21/00 
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~· 

Senior Instructor 
. Training SeNices 

.;. ,,:o· ~ L.F ' ··.-:'<··.· .. ~-~ 

. - ........ ~ ... · 

(;,Jj·~:~~'~·~;~~·tf and . 
.. · · ::>tetra Tee: '. . 
. ·. fi~t'Jt$t,1t.lrg h, · .. • .. 

.. ·._-;;··· ... 

. Date of Award 
./·. · . . ; .... ·~' J\ne~L 

Manager 
Training SeNices 
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'.~' .·1s Esch~t.lr, · P. E . 
. n)eral Manager 
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~edwork. 
, OL'cupa::io~•l H ~_aitn C•-r-: . 

To: --------

F~o~~ ------

-:-·-·"-:.:1\r~ nv-::: --:' ''::' r ··-"[ ;_: <l - a-.:~i'I EX" :\frl>n:'n" ·' T !\ -·~n: '''--- D IK n.·r· ()lo -.rt.c.1"'-0'-' .... t:,~.1-_v1c. ._.:::. _c, ..... '"l.!u-~'l.c. • .,.. h~ ."f'.u~.1i--.~. -l'I 

--·--·-------------- _ __ ; HA VE REVIEW.ED T!-!.i::IR ~,£ED!C.'\i_ 
nI~TUK '(. FiE:\lr .:1-i':ST X-R_~ ~-. ?IH_\{(.~~-J_.l,R.Y fl_i";\,'CTICN _-\."\JD . 
L-\.RORTOt?Y S TliD'..tS (3lOOD Al'\U lJ~E TESTS) AND FOUND -_f1IE~1i ~N 
GCOb ~!i:A:_ ~E- £.XC~PT FORiHOSE CO~l\.fCNTS NOT£D ON THE ?:CYSlCAJ~ 
EXl\~HNA'T10N. THIS PHYSICAL EXA..vfil.iATIONNlEJ:TS HIE MED!CAL 
SvK.vEff;~:.'\~'l·cE i<E(uJREME'NfSI'.OR THE IjAZARDOlJSWAST£ ..... 
OPER<.\.l'fQ;NS A;',D E:VIE~Gf:\CY RESPONSE STANDARDS 1910.120. IT IS MY 
O::'l~-10N'.:fi~t:Y Af,E _.\BLETO ·.vORK IN THISTYP'f OF ENVIRO~rENT tiSi.'.'iG 
? I?.OPER sf,.\.,t::;::; ·-: ~,~f:ASL'RFS ~\:i'ip \l/EARfNG A RESPlRAWJR~ 

IF YOU,fL~\iE A"NY FlJR~HER QUESTIONS, PLEASE CONTACT CUR OFF~CE. 

PHYSICIA .. ~ SiGl\_.\l.T;RE 

937-2Cll·cl:: 



q(ertifirate of '!rraining 
This Document Certifies Thcit 

bAVJ~ SCHRC.Cl.li~OST 
! . '· ' 

Hns Succf!ssfully Completed,The.OSHARequired 40 Hour 
I-IEAL TH AND SAFETY· TRAINING 

Con1plying with OSI-IA STANDARD 29CFR 1910.120 
INITIAL TRAINING 

Co11rse Di rec Lor 

Al/yUJT JO, 1990 

Dr.le of Co1nplction 

001150 
# ~~~~~~~~~~~ 
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CJCCUPATICJNAL HAZA~D MANAGEM·ENiT 
CERT<IF'IES 

THAT 

HAZWC'P.E'J~ 

SUPE~RV:lscR.•. 
&·· 
- . 

ANNUAL RE_F'RE!aH-EF~f TRAINING 

TRAINfNG 
IN ACCCROA~CE: WlTH 
29 cF"R ·1·91E:J.1 ·ac 

CN THE 

23R
0 

DAY CF' D.ECEMBER 2002 
TRAINING CERTtf"lCA;TE.:, N.c. 

23D£CC2 003~:. 

. SCOTT BElllNCT1 CHMM 

QCCU,.ATIO..A~ MAl"i..!'ID,MA.l<Aal:MCHT 

1-41!1!1 CR. 2Cll 
n .. au.v, ·a ... o •sa"a 

<C 19""'27·C:llSI 

. CAT£ 
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Medwa1'1{ 
I Occvp•do:rsGl H••l'11 C111•• · · .. · .. - -....... -· . .; , ·r -

725 S Ludlow Street. Dayron_ Ohio 45402: 

·- --· --;1·- ~ .... ~--""· 

Date: l//z J6 L-
,- .. 

/~- . ..L 
, 1 e,, re:' 

T:'-tE .-\BOVE E:\!?LOY"EE HAS BE~ EX.:\.:.\~cD AT;jMEDWORK, ~C- o~ 
. 'l!R..-\-~:=: R.EVIE\V"ED THEIR ~IEDICAL ·· .:. 

~~~~~~~~~~~~ 

:-CSTOR Y, THE~F CHEST X-RA '!;, ~'rlTLMONAR Y FL~CTION A."l\ffi 
L-\BORTORY STI.:lpiES (BLOOD A~TI CRI'Nt'J"ESTS}Al\m FQ.UN'Q T"dE)..{ N · 
GOOD HEAL TH. EXCEPT FQltTHOSE COLVl\,~ENTS "NOTED ON THE BITT~fi'i!CAL 
'.::~-(.~_;,!I:i_.\ TIO~ :H~S PE'!S~C:.-l.L):X.~~-~-.i_'np~ \~~TS Y:-!E ~tED(('_s,-> 
S :_ -~s:::iLL:\.."\"CE: XEQCIR£),!E~T$ FOL\.TSiEifL-\:ZA@OliS \ViASµE : .. '' 
OE'ER...l.:yto:--;s -~~1) E>-IERG.~N¢Yi:RESPO~~~'.s1~~TIARDS l910~'l':l.O>rT:.(s ~i:y' 
0?2'-10NTHEY AHE A.BLE~TO \V®R.' ~ TI-il'STYPE'OFE~v1RON~!:E~TC'S!NG 
?ROPER 'SAFETY ~CE_-\SlIRES A.."'iD·;WEARING A,RESPOC;\Td'R .. ··. ';: .. 

·;:. ,. ' . 

iF YOL' ~-\VE A .. '\Y fl_~THER·Qt.TESTIO~S. ~LEASE'CONT.-\CT (?,liR.;O~J~~,CE . 
. ;~ 

:. ' 

P;f{YSICIAt'-l SlGNATL1lE 

.~--. 

... 

931-208-6755 
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·MANAG·EM EN.T 
C:: Es:{ TI F'I-== .$ 

THAT 

,KEIFER 
HAS SUCC.E;SSF"ULLY CCM~L."ETEO 

HAZWCJPER 

ANNUAL REFRESHER 
. . ' 1 . . TRAININ.t3 

DAY 

'TRAINING 
IN ACCORDANCE WITH 

·29 pF'R 1910.120 
CN THE. 

JAN LIA.RY 
TRA\NING CERTIFTCATE Ne. . . f 

1 6..JANC3 CJ 1 3 

BCCTT. BERNDT1 CHMM 

··Q.l::Oi.Jl'A11C ... A.~ H.u.li!,o, MAl"AQl:>UNT 

1''4•~• CA-. 2.a.a. 
l'lNio~Y; .. ~Z>~I!' <iiSil'o 

200:3 

0AT£ 
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ID NUUDER :;og..s2-Gl5B 

~T NA6'E" l<EIFER · · . ' . . .. 
Fli{Sl NAt.1E -!OM 

CvUPANY oC'f/SER ;-..;c;,,..;E,R 

lOCATlOPI OAYfoN 

HOT~ 

TE :l!" i>A-r= n;~_ .. ::co: 
r!:ST :tttE 'O."'.::> 

.. ~U.1; DATE T2D.'ibrm 

• 1u:sP1RATO~ 

1.1..'l?i•J=P.·:rl~R::~· 

·:: \ ·-; -:_ 

-.~ -.. ~ ... -.. ··. ~ ..... , ..... . 
Moa~l . offruus~.-.t:s 

!,1ASi< STY~E rl;L ~i•.-:=. 
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~-~· ;1euit~'!"1a-~' ;seq· 

LAST !'!AME t<E!fER 
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MAl !& 2003 3:22PM. BOWSER MORNER NO. 2958 P. 2 

'.MeclwarJ( 
' . Occup•Uon•J H••Uh Cdr• 

?25 S. ludlcw Street. Dayton. Ohio 45402 

Date: __._/ ...... /_. ~)-_..r~2 _--~~-.)__~-

To: _______ _ 

From: -------

IBE ABOVE Ei\.fi>LOYEE HAS BEEN EXAMINED AT MEDWORK; INC': ON 
• I HA VE REVIEWED THEIR MEDICAL 

_HI_S_T_O_R_Y_, 111E_·_RI_F_C_HE_S_T_X __ RA-Y, PULMONARY FUNCTIO~ ~ti. ; '· . ' 
LABORTORY STUDIES (BLOOD AND URINE TESTS) AND F<)UND THENlJN 
GOOD HEAL TH. EXCEPT FOR THOSE COMMENTS NOTED ON THE PH'Y:SICAL 
EXAi\1INATION. nns PHYSICAL EXAMINATION MEETS nm tv1EDICAL 
SURVEILLANCE REQUIREMENTS FORTBE l-I.AZARDOUS WASTE 
OPERATIONS ANDEMERGENCYRESPONSESTANI)ARDS \,910.120. IT IS MY 
opoooN THEY A.RE ABLE To·waR,K. IN Tm~ mE oF ENVl:RoNMENT usINa · 
PROPER SAFETY MEASURES AND WEARING ARESPIRATOR. 

IF YOU HA VE ANY FuRTHER QUESTIONS, PLEASE CONTACT OUR OFFICE~ 

PHYSICIAN SIGNATIJRE 

f .\!FormslBOWSERREcER TOJ--00.doc 

A se"':ce ~! ).fiam1 Valley Hospital 93i-208-6755 
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JEFF AKERS 

OS~ 40 ~u.r Personnel ilrotUt~n & Sa.f ety Course 
Ln i+ccorc!ance w\.th 29CTR191O,120 

· .~ f:Puun1ul Gy · 

:August 31-Sepumber 3, 1987 
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.JE>f-Fr.'S-:-~ .. A::·~'·:E·RS 
HAa succ6,~sFui.L.1'jr CCMPL.ETEO .... · . .., . 

HAZ.WCPER 
su·F'ERVtSCR 

··&· 
AN.NUAL REFRESHER TRAINING .. 

rN AcccROANcE w1TH . . .. 

·29 CF'R 1910.120 
ON THE 

23R
0 

DAY OP l;)ECEMBER 2CJCJ2 
TRAI~IN'a C~R.TIFICA+.f Ne. 

23 OEC-02 COS 

•· .. · SCCTT BERNDT~ CHM M -. -~ 

Ql:J;U,..a.nc•u•• >c.a.a-.o H...,.A•1111o1uu· 
14alis .C:ll., ZOJ 

J'\HO~'Y 1 CIH1a 451'60 
~I 9-427•&:13~6 

0A'PE 
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-. ~AR. 18. 2003 10: 35AM 

... -_. 

. ·····:?·~·;r·c}:.~·:~ti~-'.· 
-· ... -..... 

l ·• 

Date: __ Y_,,_/_z,._d~;j_"'1_L-----'-_ 
.. ' 

F:~-:~~~~~~~~~~~~~-~~-~~-:_~----~~-._-.'.~~~-'_·•;.; .. • ·.· .. :';:;~ '.· ~; >. -:.·::,. ::.·.:.~\-~~S::~~:;,::~:.::t: . 
~~~~~~ . Re: 

. . . . .. . - _. .• - • .• -._.. -~ '=·:·~ . . . : .-· .,·~~·'(:,: .. ~_-;;. --~-~.-.-r;·:-~·-

TI-IE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MEDWO~ INC. ON·.· .-·.: -: .. :';.~tt°~-·~··.'. 
~ .:--.. o - en. . _ I HA VE REVIEWED T.HfilR M£01CAL -.. :.' .. : ... _:.: ... :::_ .. ·<::·:·.::.:.'., .. 

illSTORY. THERIF CHEST X-RAY, PULMONARY FlJNCTION A.""ID . . . 
LABORTORY STIJDIES (BLO<?D AND URINE TESTS} AND. FOWJ?..~"1 J~:~·-·;~:'.:··;~:.::~l.~-~- ·:. · 
GOOD HEAL IB. EXCEPT FOR TIIOSE COMMEh'TS NOTED ON THE PHYSICAI.-:"··-···~ ,-~:-. -.... · 
EXAMINATION. TIIIS PHYSICAL EXAMlNATIONMEETS Tiffi 1\-0IDICAI. .~· .. ;;"._::··.:: .. ;·:~::'".. 
SuRVEILLANCE REQUIREMENT~. FOR TIIE HAZ.ARI>OUS WASTE -·' . - .... ·-· 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION .TIIEY ARE .'\BLE TO WORK lN THIS TYPE OF ENV1RONNIBNT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. .. 
. ·.· ·.· . 

. ·. '.·. ··' 

. . . -: . \~::%i~f(f;: .. 1:-,;f ii~~;~~ .· 
I • • .::· •• 

~ : ... 
. _- - ... .. 

iYSICIAN SIGNATURE 

F;\2form.1\BOW5ERRECER.T03--00.d0<: 
·'- ":····=.: .... -:·:~········ ... . -

. :- . : !'.; ·'" ~:.-_- :·-.:: 

~-:·.". .- ·.,_,·_:_ ~= .. < ·. >.. ;··l:~::)-:; :_,-:-- .. _::.~~·~\.::::·:·:.'·_. :-: .-:~~~:~fi~~~:· . .-... · 
~~:·f::~:··· .· ,.,..,;.">" -~.·.: ·:l'•;-1·.: •... ; .. , . .--:~.;..~~ .... ~ ... ;··."_,::._ <'~~~~:"'· ~~·::~ .· 
-·:·:" A-ke °' ...m VNtey""' Good-.....,._ . . . ' -- '- - . , ,.:,.\._. ?6'.~~:~:lD:ir;/~iif.Y:: . 

::. ·.:. '· -.: , -~-- -. -_: ·_ . 
... _...,,,_ ·:-_-...... -. ..... . 
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CJCCUPATICNAL HAZARD MANA[;EMENT 

.... -:•: 

CERTIF'IEB 

·THAT 

C:,HAD MAHAFFY 
HAS SUCCESSF"ULLY:·1coMPLETEO 

'·'.:":" 

HAZWCPER 
SUPEf,iVISCR 

& 
-, 

ANNUAL RE17RE,{~H·Efi ... T~AININC3 
. TRAl~IN.G 

IN AcccRD~NCE WITH 

29 ,CF"R 191C.120> 

2 3 R 
0 

c Av· o F o E c'e: M s ER 2 o o 2 . ".':,~: . . .. .. . . 

TRAINING CERTIF"'ICATE N·c. 
230ECC2 C2 1 

SCOTT BERNOT, CHMM 

ciccu ...... ,_ .. L HAv.>1D M..,.AD.1>4a.<'f" 

146119 CA. :.ZQll 
rlMDl.AY1 CMIG 4119"'10 

419"""S'7•1:1:11116 

6 ·' 
CATE: 
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OCCUPATIONAL HAZARD 

MANAGEMENT 

:.~· 

SCOTT BERNDT, CHMM 
f44'31l CGUMTY JllaAO 2a• 

'"'"a'"'"'•• o ... .o •a•...a 

CERTIFIES 

THAT 

CHAD R •. MAHA.FFY 

HAS ., 
.· BUCCE66F"ULLY_ 

col'o'iPLETED '·. 
'-.1' 

. '-~ .· 
'· 

\. Sl'T'E WC:lRKE;;R: 
."', ':•: ·-· ... '·". , .. _ .... 

-:':.' ·.:(f. ":'' ·\& 
OPERATIDN~-S 

TRAIN IN G·ii·. 

IN ACco:RUA.NCE WITH 

29CFR 1 91 0.1 ZO 

CERTIF"IC::ATI!:'. Na: OZDC:TOZ OZ 

ON THE ,, 

2No DAY OF OCTOBER 2002 

SCOTT BERNDT, CHMM DATE 
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Medwor 
725 S. Ludlow Street. Oaytori. Ohio 45402 

Date: -------

To: --------

From: -------
......... . 

Re:~~ ......... ~ 

TIIE ABOVE EMPLOYEE HAS BEEN EXAMINED AT MED WORK., INC. ON 
· ~ ...-t_' -o-:._ . I HAVE REVIEWED THEIR MEDICAL 

IIlSTORY, TIIERIF£1IESTX RAY,PUI.MONARYFUNCTION AND . 
LABORTORY S11JDIES (BLOOD AND URINE TESTS) AND FOUND TIIBM .tN 
GOOD HEAL TI!, EXCEPT FOR THOSE CONtMENfS NOTED ON TIIEPHYSICAL 
EXAMINATION. nns PHYSICAL EXAMINATION MEETS TIIE .MEDICAL 
SURVEILLANCE R,EQUIREMENTS FOR THE HAZARDOUS WASTE .. 
OPERATIONS AND EMERGENCY RESPONSE ST AND ARDS 1910.120 .. IT IS MY 
OPINION TIIEY ARE ABLE TO WORK IN THIS TYPE OF ENVffiONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR.. 

IF YOU HA VE ANY FURTIIER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

....... . 

Ur~----· 
PHYSICIAN SIGNA TIJRE 

F:\2Fomu\BOWSERRECERTOJ--OO.d0c 

A service of Miami Valley Hospital 937-206-6755 

... '\ 

; 

} 
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CERTt.F'IEB 

THAT 

HAB SUCCESSF'ULLY CCMJ=ILETEO 
._:, _:, ..... - . 

HAZW~Cl PER 
··."?!·· ~ .·.· ·:· ·.,<.; ";· ;. ._:: :·r···r.- · .. , ./ 

SUPERVtSCR 
'"::_ .. , .. ·. 

& .. · .. ·-.:·,. 
'\ .. ;! 

.,,: 

ANNUAL REF"RESHER TRAININC3 

TRAINtNG_ 
IN Ac'ditfRiCANbe'. :~ITH 
29 CF'R 1910.120 

TRAIN IN ca CERTIF'IC.ATE .·NC. 
23 cE-co2"·ea, 

SCOTT BERNOT, CHMM 
'· .. , ... ' .. 

O~CIJl'A'Ma>.IAI. ~-.. UllD';.(..:...-.. iMZ:,0,T 

I <4614 c~. 2 C!I 
·f"l...a"-'Y, ClMID 4$84Q 

•·19..,:z'7•0311A 
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Certificate Of Completion 

' • ',1.,, 

i. '·. ;--.: .. .. . . ... . - ..... . ., . . . . ) ... 

. . ·. ·\. ·: 
Sinclair: . ·· 
Comm unify.· ~'..' 
College :: ':~.'.··." 

. . ~ : " 
" . i : . . ' 

• ..... .1 

.. -:. : . 
. . ~ . ''";;: . '~:. 

presented to 

•, 

.· 

... ·.' / · .... ·: 

Hazardous Waste Operations and Emergency Response 

1
PreSeiltedBy ( ~,.,;:{.,~~' 
Given this 200-0 
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Meifwo1'lt 
I Or~piuhnJal E.rsl:rh CA1'r , 

725 S Ludlow Stitiet D?.ytOO,_ 0~10. ~2 ~ . 

.J:t~: ---------

Tc: 

!Ee :\..3v·~:E E.\lPLO\-CE E.l_S BEE"N Ej(_.:~M~ED AT ;\(EDWORK .. li'IC. us 
~~)Od__ _________ . [ R-\ VE REVIE'Nt:D T!-!ElR :'vl.ED!C.~\.L 

, ·- ...;:.. ~~[~ ··r·R·- c·· •cc-- '-- ...., y u'' '\ '0' ·.\ Q v r-l ,; -TtO~ , T~ ----~ ~ Vl'. !. . ::-J.::. 1t ~..:.); -'--:\...\ • ~ •-·L-; '.'o."'\.,;. i r ..-.'ll_. •• l .•\._'1_J 
L-\BOR"TORY s11_:n1ES (_BLOOD .-'\ND liRINE TESTS) Ai'iD FOUND TI·fE~'1f .0i 
GOOD HEALTH. EXCEPT FOR THOSE COM>-fENTS ~OTED ON THE PHYSICAL 
EX.~vU:NATiON. THIS PHYSICAL EX.-\..\.-UNA1JON i\-lEETS TIIE Y1EDIC.:\.L 
SL'RVEILLA.:'~C£ REQClR.:~:.:VfE~T~ FOR THE HAZARDOUS WASTE 
OPER:.\TIOt-iS .-\..~TI E~·it:R.-~E~CY RESPONSS STAf~D.A.RDS 19!0.1':0. IT JS MY 
OPl?-iION !HE\ A?.E ;._Si. E TO WORK f.'I THIS TYPE OF ENTiRO~~fSJ\iT USh'l'G 
PROPER SAFETY ME.--\SURES N'iD ViEARJNG A RESPIRATOR. 

IF YQU HAVE Al"\JY FCP~l"HER QUESTIONS, PLEASE CONTACT OUR OFFTCE. 

PHYS1CIAt~ SIGN A Tt.:RE 

F ·.:Forms\fiOWSERRECERTOj-00.l!oc 
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CERTl,:-fES . . .· ··; .. 

. THAT 

Tl M- BCJEHM·-ER 
HAS SUCCESSFULLY CCMPLETEC 

HAZWOPER 
SUPERV-ISCR· 

& 

ANNUAL REFRESHER TRAININC3 

TRAIN.ING 
IN ACCORDANCE WITH 

29 CF'R 1910.J2C 
CN THE . 

23Rc DAY ClF" DECEMBER 2002 
TRAINING CE.RTIF'ICATE: Ne. 

23CECC2 COS 

·. 'SCCiT'. BEANpT1"C H M'M": ·• 

CCC~JIATfONA&.. HAZ.UD ... ...,..A.Ol'Ml.W., 
1.case CR. s.ca 

l"INDl.AYo CHID.4·5&:.Ca. 
• 1 !1"4:l1·ll:1H . 
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certifies that 

T im1 
'. .. ;· B o-e.h mer 

··s .. ·:·:·. 

H~~ C.9J}1~117Jl;~d . 
the DSHR 1910.120 Hazar,dotis Waste Operations and 

Emer"g-ency Response Ei'·gnl (B) Hour Supervisors Course 
This 5lh Day of Rprili 1991. 

Ca.rl T. Jonu, Presi a 
ffiadthnn Saf11lg C oration, Inc: 
?.D. Bex 16793 
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JJM BOEHMER 

OSHA 40 3-Wu.r Pe.rso-nnd iJrot«:ti.-On & S~J~~y Course 
Ln ~corc4i.n.c~. wLth 29Cffi1910.120 

::Pu.ic.ntt..d by 

H"AZCO 
....._... -·Z::::CT==r 

Spanning the Hazardous Material9 
Health and Safety Horizons 

Au.gust 31-Septe.m&er 3, 1907 
~,. . 
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,.i 

This is to certify that 

_'l_,I~f 1:3(JEH~·1ER · 

:h~s successfully completed the 
MSHA 30 CFR Part 46.8 

... ~-Hour Annual Refresher Training 
-given at 

Bowser-Morner, Inc. 
•''l 

4518 Taylorsville Road, Dayton, Oh-io 

Decen1ber 28, 2000 

1 -)~8000002 
llL~·· ... ·· 
Henry M. Butcher,JtEM, GEA Certificate Identification Numhcr •;,;t~ 

.... 



·TIM BOEHMER 

6 
~&-5 s~±iefac±ortl~ cqn,tpl.e±.eh -__,,...,.,-----..---- ~ours 

.of 

April 11, 1990 

Teaching the Safe· OperotiOns o/Pdui~;ed.Industrial Trucks _________ ____,.._,..,.._ _________ _ 
~pnnsnr.en 7hl tJ 

B~ Southwest .Regio~tJffice 
' ••• i)." 

. ' :,~· '.~ . . .. . . . . . . . .: " ··~·--.. w······· 

.. :~lparinie~~·:nt .· 
Bcb Hea.Ur &Mon.a. Wei&a 

}late -'---,....,...,-----__,..,----,..,.--..,-- cln..ln.idor _ _____,, _ __,__ __ _ 

BW e-1 sa:o {3190l · . · 
CERT~: ·. 

. ,·:­,_ 
I '•,'';.: • 

·-·· ·" .- . ·'·.:.·· 

:··. 
·; .. · 

:··:,· . . _·: 
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Certificate of Completion 
.. 

·.· thltls l Q c:e.1 ;tify t b al . 
:': 

Tim Boehmer 
has success.fufZv co1npleted the 

DuPorft Cdrporate·'·Rerltediation Group 
. . ... Tnaining Program on 

Safety Audit Skills 
•• 1 

- -. 'f ;. 

on this 30th day of November 1998 

r~'t S.f Jk~ ·. 
· Difo S.'Edll'i.11. CSP 
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OCCUPATIONAL HAZARD MANAGEMENT 
CERTJF'IES 

THAT 

DENNIS A. SINK 
HAS SUCCESSFUL.LY CCMPLETEC 

HAZWCPER. 
SUPERVISOR 

& 
ANNUAL REF"RESHER TRAINING 

TRAINING 
IN ACCCROANC:E WITH 

2 9 C F'R 1 9 1 0, 1 2 0 
ON TH~ 

23Ro DAY CJF DECEMBER 2002 
TRAINING CE._RTIFICATE NC. 

230EC02 002 

SCC'T'T" BERNC11 CHM M 

QC:l>V,.ATICl.HA~ H~NUI M~A.O&>cCN'P 1'4••• c.•. 2c1.·.· 
Tnc.01.AY1 DMIG ·~··c .. _. ' ...... 

<I I V-•4.2?-0:Ull . 

CATE . 

._ ..... ..; ...... ...:_. __ ·... . 
.. '~ •.... 
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CEtitL{LcatE a{ Comji[Etion 
'.Jh~ Cc,1itl{iE1 · '.:!hat 

D E N N I S S I N K -...:...---- ----

"FonTY HOUR PERSONNEL PROTECTION & SAFETY COURSE" 

(In comptic:rnce 11Jlt/1 federal fle9ulat.Lo1; 29 Cf!?. 19!0.120) 

J an u a ry 2 9 , 19 9 .0 
-· - ·.---- .... :_&{, -----·-
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Project-Level H&S Recordkeeping 

On-site H&S training (topics, participants, dates) ... See Section F 

Air monitoring instrument calibration ... See Section C (C.10.1, C.10.2 & C.10.3) 

Monitoring instrument results including background levels, breathing zone 
readings, personnel exposure records; etc. (air monitoring, noise monitoring;· 
other H&S quantitative measurements) ... See Section B (B.1.1, B. 1.2 & B.1.3) 

H&S training and medical certificates/documents for site personnel. .. See 
Section F 

Site specific written program documentation (e.g., Hazard communication) ... NA 

H&S Site clearance letters ... See Section F 



ETRA TECH NUS. INC · 
I Andersen Drive • Pittsburgh. PA 15220 

el 412921.7090 • Fax 412 921-4040 • www_tetratech.com 

PITT-11-3-:029 

November 14, 2003 

Project Numbers 9060 and 0845 

Commander, Southern Division . 
Naval .Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419~9010 

Reference: 

·;.•, 

subject~:: 
. ·'· ~~· .. ,: \'' .:,.: 

. ,~~ -: : .. J'·1 ,· 

The purpose of this letter Is t,o adg personnelco11d~cting _the field activities at the. NSWC Crane site frof11 
Nover'ntiEif 17 thmugh Qecfirhb~c '1$:: ?O:Q~t Mi:. ·'Jim G°derdtand Mi':3 Scott Grier _have been _added J.o the•­
fiefd''¢tew .· pert&(riiing ttlis w6'1k:.1 A!Foth~r 'ltifoHnciti&h in . ouH~iier\fat~d October 17. 2003. remaiils· th~: . 

·(~·'.·!~--~::·~-·~r:.~- ' ... . f -!-.' ,.,., ··._::: .. =··. ·::)-: -~ ·r·~·:., ... ·,· .. c--~·"-·:· :'.(.::;· .· .·.·~: i ·.. ·. • • ··-·. 'L:::···· . 
. same ... 

If yo~··h~ve ~11Y q~~~tlons, ctjhcern~. ori(I can b~ (lt1.i't:ther <;issist~nce, please do not hesitate to.contact: 
... . ·,··:; ··- . . ., ... ··.·.;_'·;:. ··. . - . . . ,, .,. . . . . . . 

rT)e •.. 

. Veryl'J yu~·,, ,_: __ .. · ._· .. ·:'_ · 
~/'/ ····· ... · ..... /' tt::.. . 

. Matthew M~ Soltis, CIH, CSP . 
CLEAN H~<iJth and Safety Manager 

MMS:lld 

c: B. Gorman (Code ES 34) 
D. Wroblewski 
M. Perry 
K. Henn 
R_Basinski 
T. Johnston 



TETRA TECH NUS. INC. 
661 Andersen Drive• Pittsburgh. PA 15220 
Tel 412921.7090 •Fax 412921.4040 • www.tetratech~com 

PITT-10-3-045 

October 17, 2003 

Project Numbers 9060 and 0845 

Commander, Southern Division 
· Naval Facilities Engineering Command 

ATTN: Bill Gates (Code ES 32) 
P.O. Box 190010 
North Charleston, SC 29419~90'1 O 

. Reference: CLEAN Contract No. N62467-94-0-0888 
Contract Task Order Number$ ki1nd 0315 

Subject: . Personnel Clearance for Site Visit 

Dear Mr. Gates: 
. . 

The purpose of this letter is to inform you of upcoming 'l:>ite.actjvities)o be per;fprmed by Tetra Tech NUS, 
Inc .. personnel under the CLEAN contract, and to atte~t that the personne( identif(ed herein are in 
compliance with applicable OSHA regulations. This inform,p,tion i!:) being .submittecl as specified in S(3Ction; -
H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-94.'..0-
0888. The specific OSHA regulations involved for this project pertain to employee health and safety_ 
training and medical surveillance requirements, as identified in OSHA 29 CFA.1910.120. . . . 

r~·~· ~~·~j~R(P:~pj~t .~f.l<i''p\<;inn~~"·~ctiyitie,s i~dude. !=Jt;lf:;<drilfirjg~ arid· s,urf;:ice .and Sl!bsurfa~e •soils~ . 
sedlrtj'.¢(lt~.:":grpmid wat~r ... and. sifr#19e .~~i~~. samplirjg .·· q(the f',Jsw¢. Grahe . site in lndiqO<:J. .. This . is 
sch&cil.ileCffo'ijfk'fonductM'fiom 0'6fo'oor'~fo through b'ecember 19;'2003~ Theindivic1t.iafs that' will peiio(m 
these tasks are employees ,of Tetra Tech NUS. They will follow the Health and Safety Plan for Mine Rif A 
Mine Fill B, Cast H,igh Explosive Fill/Incinerator,. Pyrotechnic Test Area, Revision 1, dated October 2003, 
prepared'tinder "CTO '0166; ancfthe Health a'nd' Safety Plah for Corrective Measures Study Field w <>rt< ~t . 
Mustard Gas Buri.al Ground (SWMU 01) dated Odober 2003 prepared under CTO 0315. These 
individuals are p.s follows: 

Bob Balkovec 
M;;itt Cochran 
Fred Ramser 

Terry Rojahn 
Frank Wudkwych 

If you have any questions, concerns, or if I can be of further assistance, please do hot hesitate to contact·. 
me. 

;:zyufo 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

D. Wroblewski 
M. Perry 
K. Henn 
R Basinski 
T. Johnston 



FIGURE 8-2 

Revision 1 
October 2003 

SITE..;SPECIFIC TRAINING DOCUMENTATION 

My signature below indicates that I am aware of the potential hazardous mature of performing investigation 
activities at NSWC Crane~ and that I have received site-specific training that included the elem~nts 
presented below: 

• Names of personnel and alternates responsible for site safety and healtfi 
• 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,pJan includingTabie 5-l and 6-t • 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of relevant Material Safety Data.Sheets ·· ' -
• Review of Safe Work Permits 

· I have. been given the oppor:tunity_ to. ask que~tions and tl)at my. questions hav.e been . answered. to. my 
satisfaction. The dates of -my training and my medical_ surveillance. requfrements,ar~ accurate 'and ~9r_rect 

. to the best of m knowled e. · · · · ' · · ' · · ~ · · '' · 

Sit~ 
40-Hour 

Specific 
Training 

Training 
(Date) 

r;>ate 

Name 

(Printed and Sig~ature) 

/O-"Li-a) /-. ?o< 
' 

Jo-:Jt- '-'3 1~ 7u · 

ro-,!).f..,.os J-.Cj 0 
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Refr~her 

Tr.;t!nin9 
(Date) 
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!Z-o L--
-., 

J;l. c) {:,' ,.- .. ·~ ' 

1z-oz. 

--) -Op 
..5-03 

10~07 

~Hour 

Supervisory 
Training_(Date) .· 

7 , ..... ::' 

Medical : 
Exam 

·-.',f.;:··.·· .· 

··.3_;_,_~13· 
. .. \ 

- :. ~~.;. ·:' ,.:· 

J/-)5'L-

' ' •"\· Q'1 : lo-'• ' (.__/ 
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I- o?,· 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision 1 
October 2003 

_My signati,Jre. 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 an·d 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 inchJdihgTable s~1 and 6-l 
• Emergency response prdc'edures (eva:cuatiorrandassembly points) 
• Review contents of relevant Material Safety Data Sh~ets · 
• Review of Safe Work Permits 

I have been given the opport1,Jnity to ask'questiohs-a:riclthat my questions h<,ive been answered to my 
satisfaction. The dates of'rriffraining"and my medicafsurveillahce requirements are accurate and correct 
tot h b t f k Id . e es 0 mv nowe 1Qe. .. 

·~··site-
40.:.fioilr 

B~Hour 
8-Hour .'~ '· ·''···· ·Na111e·. ··sa:>·&iti~ Refresher Medical .. .. 

Training ~uperviso,.Y . ~.: . .;.:.::.:. 
Traiiling Training Exam .(Printed· and eSigriature) (Date) Training (Date} 
.·Date · (f>ate} 

.f:!Y" Am £ ( R. w nu /.i 
n:.3 ~u.3 :>/e7 l2./L3/oa. .· z_/11/<l3 

[..L,--·····/1~ ·,-. 
~ t . . ···--

'?' flJ Zll tlN A.Id Ltillrl 
.l/:if-p3 10!9/J IJ/J.JhA. 104//)J ~ 

_,,,,. I _,/,,_hA 
., 

s , 
~/:II lt/!1~3 3/f}z_ ~~/~ :5(7/<tz eon-

-~ / t:+V(-": )\ ~ . ... 

.i-,~ < -,.c)<Z..--c6 ·v ?sjq~(J,9 
I 

Jl/11) 0 3 11}17lo3 10/10/03 V/~ ~· , 
.· 

·-· 

- .. .. 

. · 

.. 

8-4 CT00166 
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RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
· leave the facility. This is a requirement of Tetra-Tech NUS. 

Employee Name: lE R. RY Ro -.i A.H N 

Office Location: p,,-,ssuRGH 

Yes No 

~ D 

~r D .... ~ 

To.work withJ;:fazardpus materials in 
aceordance"With 29:·cFR··'1910.12P .. ' 

To us~·respiratory iirotective.equipmenf ·." 
in'acq@rdan't~· with 29 CFR 1910.134/ 

':.;_ .. 

· Based on the limite,dirifbrmcitiorf~vail~\),Je tom~· at tM.is~time;·{find Qo;;hecessity(· .. 
for immediate restnctiq,bs ancf:I releas~ihis en)ployee(fOr duty. It is understood':Sil!( '•" 
and agreed upon by ttf.l·e employ~r or potential ~~mplQy.~r of tt}I.~ exaJ!li~~e that ' 
stl:bsequent compre:t;i~nsivei:fevrew of all labor~:~ory ~q~ other'itest ~:~!~ by ; . 

. MVQrkGare may detect,flealttl•:cotl'ditio9st10t ap'paren(Jo me.~·,Jtis ftJfttiler agreed . 
. . and;tmd~rstood that such health.conditions may neq~§~itat€F~he ne·ed for 
_ · w9rkplace restrictions. Examina·tion has·beerr'performed in ~complianse with 
:1910.120 and 1910.134. , , .... 

,, ,Signed: ~- · . -~--· 

D.ate: AJP /;I 

*"'*Employee*** 

Bring this form back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040. 

333 S. Aniu Drive. Suite 630. Orange. CA 92368 • (11'C) 918-741! • (800} 4U-61SS • FAX (714) 456-2U4 
·E-mail: info@wOfkcarc.com • Website: www:wotb:Me.com 



ORN-us· · LD cCFiPaAATION 
. . ;/''"~. .,; 

:·;) 
·.,,_.· , ..... 
.. ·~::' 

., ... 
~. . ;~''" ,. .(::_, 

;·I. ' . ·>'. '.> .. ·~~" :~,~ 

Certifi~fft'li:· ?;f __ Training 
. . , .... >>. ···' i:·· .. 

THl$ CER\fl:FIES•";fHAt· '". 
:_.. .·.. ~- ;~. >:- ... ·'.·:,·, .. '·> . .· .... : . '': . . .· '"''''. ·~ -··. 

'· .: ~ :· ~ 

f~RiR'f ''R:bJ/\HN: f 
has successfuHtt:cgmpf.eteo a course ··-of-instruction on · 

. . :: -;-: ; :;'. t-::. .. : ~:. .~ ··~.. -

SUPERFUNO TliAININ G CLASS . 
... :';' 

., 

pre pared 9nd .~c·ondu:ct~d by the 
_NUS Corporati6n/, Pittsburgh,, Pennsylvania 

. ·~ ,. . . 

SEPT: 30'- OCT. 4, 1985 

· -o:ot:e·•;:ot Award 
• •••••• ;• ••••• <) •• 

... 
: ~ 

·-~ .. · · h. _tc s· ·tL> .· 
. ' . .r. 

rt~1.u,c~_.. 
E:. Dennis Escher, P.E . 

. , Safety Training Vice President 



f I tJ TETRA TEcH ~us 
CERTIFICATE OF TRAINING 

THIS CERTIFIES THAT 

p_Terry-R. Rojahn _ 
has successfully completed an 8-hpur course of instruction- in 

~ 
Senior Instructor 

OSHA 29CFR.t~910.120 

GENER:AL SITE WORK.ER REFRESHER 
AND SUP.ERVISOR RE FR.ESH ER TRAINING 

prepared and. instructed by 
- Tetra Tech N-Us, Inc. 
Pittsburgh, Pennsylvania 

January 30,' 2003 

Date of Award 

Jf:::ftra 
Training Services 

Manag.er 
Training Services 



' . . 
.·:· . 

;_.~,:, •......... 
.· . . HEALTH STATUS MEDICAL REPORT 

Employer C9py 

TYPE OFEXAMINATION: Periodic Examination 

EMPLOYEE: Wudkwych, Frank 
SSN: 181-64-7566 
DATE OF ~M: 05/01/2003 
·EXPIRATION DATE: 05/01/2005 

COMPANY: TT/NUS 
POSITION: Geologist 
LOCATION: TT/NUS-Pittsburgh 
SITE: 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 ofthe position applied for or occupied by the 
individual named above~ · · · ~ NQ Undecided 

Has the employee any detected medicafc6nditib~s that would D 
· increase his/her risk of material health imp'airrnent from 
occupational exposure in accordance witJ:i:29 CFR §1910.120? · 

Does the employee hav:e any limitations in the use of re~pirators 0. 
in accordance with 29 CFR §1910.-134? 

···o 

-o;;-: 

D 
.. ;,· . . ... :~, ... ·. 

STATUS 
·····•· .. : 

i 0 QUALIFIED The ~~amin~tion indicat~s rld·~ignificant medita(dohdition .. Eniploy0.e,can be assigned 
any won<,consistent with'._skills and traiqing. ··:·· '. '"':f\· . 

. . '•:· ~ .. ' "\" ·,_·:· . . . . ... :;:fl 

QUALIFIED· -.WtTH LiMITATIONS The ~~amination indieates: that,:~,Q;!edical ~~nditioq .~urrentl~,exists 
. that limits:wor.k as"sjg11ments on.the following basis/ .• ,. ·;.. . 

2. D 
~ .-~ 

3. D NOT QUALiFIED 
I ·.··:'f.,;f 

.,, : 

4. D DEFERRED The examination ·fndicated ttialadditional inf6~mation is necessary. The·~rriplofe'e.,ti;~ .·. 
been given the following-insln!ctions. ·. · •· _;:d~~::'.' 

<~~{~<f: 
:.'.• 

-.~">:-. . - ..... ,.; .•• , ' . 

COMMENTS: 

I have reviewed the medical data of the above named employee, and infoifr.ied 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: 05/06/03 

' Signature: 
WorkCare 

333 s. Anita Drive. Suite 630, Orange, CA 92868 
(714) 978-7488 • (800) 455-B155 • FAX (714) 456-2154 



University of Pittsburgh Applied Research Center 

320 William Pitt Way • Pittsburgh, PA 1~238 

(412) 826.J915 • (412) 826-5320 • (800) 246-8659 

http.1/www.chmr.org; 

.. ,~ .... ., :, , ·: -. . _., ......... c· .. 

TE OF TRAINING 



. ~·;, ~ .. · . 

h~s· s .. qccessful.lyqompl~ 
. ·< .. ~ . . : ,. '": ;1..~j:.~ 

.. : :\jf~Ji'.( 

HAZ'A , ·.;,.,,,· .. US .. WA.ST.E···; 
RESi ··. <:M,ANAGEMEN 

I.Cl"""~· .. ,.~ ... ' ·J :·.. . . ·•:;.,, ' 

l 
c1yd snycie¥':". 

.· ·:-::·. . .~· 

:prepared 'and i 
Tetra Tech· 

Pittsburgh, P.e .· 

. ... . . .... ' -~ :;-·.:.. . : ... ; . .'. . . . . . 

Date ·of Award · · 
... ~ . -

· SentorJnstructor.,~ . . ... · .. 
Hazardous"··Materi~ls,,fraining·. · 

.. , ...... ;; 

., ..... ~:.:: r:. 

Matthew M. Soltis, CIH, CSP 
... . Gorporate· H:ealth andSafety 

Manager 



(it] TETRATECH NUS 

CER'T/FICATE CJF TRAINING 
THIS CERTIFIES TH·AT 

has successfully completed an 8-hour course· of 'instruction in 

OSHA:29;CFR'1910~l20 · . . . . .. , ·~ : . 

GENERAL Slt'E:W.ClR~KER :R·E:.FRESHER: 
.. AND. SU.PERVIS~.5~i':~:~'~'~~:~H::~.:R TRAINING 

. . . .:"' .. · .. •; .. · . . . . . ~i /". ·'·> . . . . . . .. 

. .'· .·.·. 

·:.' .... 

·~··· 
~····· 

Senior Instructor 
Training Services 

.·." '•. 

. . ' .... • .. :, ...... : . 

.· ... · .. 

.· ·. 

· .. ':·· 

; •': ' . 

prepared and Tp~j£.9.¢f~d by 
Tetra Te'ch:i;N]fi;s-flhc . 

Pittsburgh, P'~~·:~·U.ylvanla 

May .23, ~fc>o3 
.·. 

Date of Award 

Jt:f!ra 
Manager 

Training Services 



.. HEALTH STATUS MEDICAL REPORT 
Employer Copy 

__ .. · 

TYPE OF ExAMINATION: Periodic Examination . . .. ~-' .. 

~MPLOYEE;: Cochran, Matthew COMPANY: lT/NUS 
SSN: 174-54-3686 
DATE OF EXM1: 03/01/2002 

POSlTION: .Geologist 
LOCATION: JT/NUS-Pittsburgh 

EXPIRATION DATE: 03/01/2004 SITE: Pittsburgh 

Has the employ~e any detected medical condllions:~hat would 
increase his/he~ risk of material health impairme.nt f~om 
occupational exposure in accordance with 29:CFR:§l910.120? 

::,::. 

Does the employee have. any limit~fions in th,e.lise. 6f: respirators CJ 
in accordance with 29 CFR§1910,134? · ' · :·. 

. · .. ~. 

·~ STATUS 

·.<\ :-; .. 

:·t] 
. .. , 

_:_:~ ..... 

. .,;: 

QUALIFIED' 
' ... :·: 

·The examinat[<'.inf~dicates tf~: significant medical ·t:;onditi0n. Emplbyee earl' 9e assigned 
any work C?nsistent with skills and, training. . "·· 

2. 0 . QUALIFIED - WtTH LIMIT ATIO~~ :·,The ex~~lnatioh indicat13§ thaia rh~~f~al conditlon cu1r~ntly e~i;t; 
· • · ··.that limi~$)voikassignments o'i:\•the folfowing &atis: · ... ,.-. , ... ; 

. '·'·":• . ' .·~,- : .·;~; .. _:,~ ,_ .. 

·::, . 
. ··~ 

.3. D NOTQUAUFIED 
".~ :- ·. 

DEFERRED The examin~tion indicated that additiorl.91 information is necessary. The em~ld,~ee :ha~~:~;;~'.: 
been given the following instructiphs.; ·: .,,> > 

. - ~ ~: 

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. 

WorkCare 
333 S. Anita Drive. Suite 630, Orange. CA 92868, 

(714) 978-7488 • (800) 455-6155 ·FAX (714) 456-2154 

'·' .,:-· Date: 03/07/02 



·\-, 

'. ~;- J; ... : ·' 

·: .. '. ·<· .. 

·'~ ' ~.;' ·:.'· '~-} 

;· ~ . 

~\.·., 
Senior lnstruct6r ,~ 
Training Services 

. '~· . ' 

I 

/"'ii'!iii)'iS.iJ~t '• 

~ , .. fb' JfesK.L•· 
Manager . 

Training Services 



,;-• 
""···· 

•:, 
. ·~:I' 

.,, 
,.'.•,.,. 

" ... 

~·~;··:·1s Eseh~o.r, P. E. 
·M·~ral Manager 

.. , .. 

'·. 



WORKCARETM 
A Trademark ofWorkCare, Inc_ 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and giveto employee before they 
·~· lectVe th'.e· facility. This is a requirement of Tetra-Tech. 

E:ffi.ployeeName: \:'\q <1 ·~ims,-R..C 
Office Location: \== \--<--c.-.__ ~ 

-,.:-;··, 

Yes No 

[J-. 
... · ·.~-··· 

_.·'··: 

. :.• 
: <"l · .. ·.. . •. 

To work wittl h~~ardous m.§lterials in 
accordanc~)witQ·t.29 CFR t§l1·Q~.~ 20. 

,;·,To (ise resdfrato·~ protective [~quipment 
~:if:'.l· a6cordalfl·6e with 29~eFR, 19::1'.0.134.~· .. 

·'~'·, 

·.~: .· 

' ; ,, ,; '.' ;·-:t~; ., .'.' '·,:, ;~\}:~ ' : : 

Based on t~l li~ited infdJfrri1tian availao!e:t~ me atthis:iitl;l~ •. ;~1 find rt~ ne~~$sity 
for immediate re~.ltictions.~f1d.1.:releas~}hi~;~mp!Qy$e fbr dyty. It is'~ynd~f$fOQd · 
c:ind agreed :~Pd~.by the em~k)~er or potenJJ~I empJoy~r·ot($1s examinee-fbat 
subsequenfto111j?_tehen~1~~~7e~iew of ill~ l~f>pratorYfand,,pt~~-t test d~!a b~~c 
WorkCare may detect hei~lth conditiof).$,: not~pparent t<fmei'i It is further agreed ·. · 
and- understood that sucf:l':.h~alth cohditions:•'may ngces.s}tad~the neeo for- -· 

' "' '" : ;e" '" ,. '"'·: .,.,.,.,., .,........ ...,,. ,,,., 

workplace r_estrictions. Examination hi!~ been perfb'rme'd tn\Qbmpliatice With 
.1910.120and1'.910.134.·· <· ... · · , .. · · ··· 

: . -~. 
' :~ 

_ . I~ 1~ \:;_ .. -, 
~/\((_ 1. · ".' ,,_, MD 

Signed:·---------~-------..,...,·:: .. __ ... 
~ , ... · .. 

***EmpioYee *** 
.. , ..... 

· f3ri1Jf/thiff9rm back to the office and fax it to: 
Miitt SoHls; Corporate Health & Safety (412) 921-4040 

333 S.Ariita Drive; Suite 630, Orange, CA 92868 9'(714) 978-7488 • (800)455-6155 • FAX(714)456-2154 
E-mail: info@workcare.com • Website: www.workcare.com 



TETRA TECH NUS 
.·. ·.:.···.· 

CERTJllCA.i!:fIJF·TRA'iNtNG 
~:( "'·:::< . ' . :·,, .,.,: ·.:.. . '· ,·· . . .. . . ' . 

. "t~;S~Q~~f lf:IES I~AT 
.... ; .. 

~reet,wiBamSer , 
bas successfully colJlpleted·:·afi S-hour 'qoi1f$e of instruction iri 

. ' . . ... ' . ~~~. . 

O:SHA 2s··cFR 19:10~120. ' 
. ····· ·.;·· ._.. . :···. . . 

GENERAL•.'·S.ITE·>~o.R,.KEGt.·eEFRESHER 
AND SUPERV1s:()'AYA'~''.~·~e.·S~ER TRAINING 
. . . . . . . . . . . · .. . :: ""· ·: . ·.· ... ~··,::. ~ ·~··. -~:'·~~~··· -· . . . . 

·.· .. ·· 

· prepare9 and ip~try,.gted by 
-~ -r,etn(Tec~1~.(J,$~,}JjJ'q~ 

Pittst>;u_rgh, PehnsyJvania 
~ . . . . . . . . 

May 23,,~003 

, Qf'te ofA~ard · 

J~ 
Manager 

Training Services 

· .. ..,, .. 



/~~\HALLIBURTON NUS '-'Fl Environmental Corporation 

CERT/FICA TE OF TRAINING 

THIS CERTIFIES THAT 

FRED W. RAMSER. 
has successfully completed a 40 hour course of instruction in 

· OSHA 29 CFR 1910.120 . 

HAZARDOUS WASTE HEALTH AND SAFETY TRAINING 

prepared and conducted by the 
HALLIBURTON NUS Environ-mental Corporation, 

· Pittsburgh, Pennsylvania 

JULY 15-19, 1991 
Date of Award 

James K. ff , 
Direct r, Hazardous Materials Training 

Environmental Management Group 



WORK STATUS: REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 
.: .. 

EMPLOYEE: Goerdt, James 
SSN: 481-86-2691 

COMPANY: 
POSITION: 

.• _DATE OF EXAM: 11/0712003 
-:'ExPIRATION DATE: 11/07/2005 

LOCATION: 
SITE: 

TT/NUS 
Environmental Scientist 

-TT/NUS.:.Pittsburgh 
Pittsburgh 

Th~following recommendations are based on a review of one_ or all of the following: a base history questionnaire_,. -__ ._ . 
• ~l!PPorting diagnostic tests. physical examination, and the essential functions of the position applied for or occupiecf<bythe 

... liidjvidual named above. ~ HQ Undecided 

· Has the employee any detected medical conditions that would -
increase hiS/her risk of material health impainnent from · _ 
occupatio~I exposure in aceordancewith 29 CFR §1910:~120? 

i . - • . 

Does Jhe ef:i1ployee have any. limitationsin the use of respirators 
.in aceordarfoe with 29 CFR §1910.134? · 

D 

·::t:J 
: ';· 

~]: D 

0 D 

'.STATUS 

. Th~"examinatio11 iikJiCates" no significant me~ical ~ndltion: Employee ~rZt>~ as~~~; j . -. 
anywork consistent with skills and traif:_ling. ·_.. . . <";-'>: •. 

. ·.. .·~"-: ··-.. \."· ; >-.... ~~-:·-~~:. -~)'(·: .. 

f~'<O QUALIFIED -WITH LIMITATIONS The examinationindlcates that a medical condition currenUy eXist;: ,, ·. 
that limits work assignme11ts. on the tbllowing ba_sis: - · ·· ·• · 

·.'·,_ 

-:t ·o NOT QUALIFIED .. · ·.:, 

4~ D DEFERREQ The examination indicated that additional infonnationjs necessary. Tbe empl(jy~ has· -· 
been given the following instructions. 

__ ·cc>MMENTS: 

·-·: l'have reviewed the medical data of the above named employee, and informed the employee of the results of the ~dit<ii-
- -examinati6n and any medical conditions that require tonow-up examination or treatment. t. ----

·Name of Physician:_S~<:;o_tt_H_a_rd~Y~·_M_._D_. ___________________ Date: 11111/03 

·Signature: , :···~~.4""7~ 
WorkCare 

333 S. Anita Drive, Suite 630. Orange, CA 92868 
(714) 978-7488 • (800) 455--6155 ·FAX (714) 456-2154 



CERTIFICATE 

OSHA, 191lJ.12·0 
Hazardous ·Waste. 

. . 

\ Operations and 
.Emergency Response 

40 Hour Course 
.Dearnber U, ·1.991 

ISSUE DATE: : . . . . 

···. ~X.PIRATIO,N: .. December 13,J:992 

CERTIFICATE: llAZ9ll200l058 . . . . . . .· . . 

.,· .·. 
,· ' . 

·<··~-c· .·•· . ·· .: .. :.-.·.·« ...... ·.·. ..... . STEV~Ll~· . 
Pr~sic:jent.· 

THOMAS 0. MURR 
Certified Industrial 

Q 
~ 

P. 0. Box 300068 

Fem Park, Florida 32730-0068 



uccessfully complete 

~ 
Clyde Snyder 

Senior Instructor 
Training Services 

.... ··•··· ·\_,,/·.·. 

OSH 

GEN 

prepared and 
Tetra Tee 

Pittsburgh, 

October· 
Date of Award 

:'.· 

~fb' J ::s K. Laffey 
·Manager 

Training Services 



1-f EALTH STATUS -MEDICAL REPORT 
· · Employe~ ~opy 

TYPE OFE><AMINATION: Baseline Examination 

EIViPLOYEE: '' Grier, Scott COMPANY: 
SSN: . ~.• · , 209-SS:-97 43 POSITION: 
DATE OF;EXAM: 02/28/2002 LOCATION: 
EXPiRA TION' DATE: 02/2812904 SITE: 

IT/NUS 
Earth Scientist 
IT/NUS-King Of Prussia 
King Of Prussia 

The folloW.i~g rec;ommendafi~ris are based on a ~eview of one or all of the following: a base history questionnaire, supporting·. 
diagr:\ostic·tests, physi~al examination, and the essential functions of the position applied for or occupied by the individual 
named ai:,bve. . . ., .. ;:'. 

Yes No Undecided ==== ~·· .. ' 
. ~H~s the employee afiy detected medical conditions that would 

· · 'inc(~ase his/her risk of material health impairment from 
. occlopationai exposure in accordance with 29 CFR §1910.120? 

·-:··:-·.···-·;: .. ' 

0 

.. 

. [)6JSthe employee have any limitations in the use of respirators D 
'Si11.acc&rdance with 29 CFR §1910.1$4? 

.·,_, ... _.... .,· . .· 

;,~41~~&§\'. 
,: ·•· 

D 

D 

:>~:-)' .· . 
•if:< 

1~7J2J-. ·au~'ff•Eo The examinati~n iitdicates no signific~ht medical condition. Employee can be a~~i~~~~fu:··i>;~L ·. 
any work consistent with skills· and training~ . .· "}'· - . : >··~ • :> .:x ·. · 

.· :_···.:· ··~- ·. . ·:·~: \". 

2./Q '.,alJA~l.flED -WITH LIMITATIONS The examination indicates that a medicai condition curre~t1Y'exists;·Ci"%.< 
that limits work assignments on the following basis: .· ·.· · . "" < :~''.:i>: 

. . . . . ···-., ~. -- ,~· ":>-.. :r···. 
)~·. ~::~;. t~f; 

.. :\ 

3-./13] 'NO"'{QUALIFIED 
. ·-· ... ·. _ ...... , ... : 

~;·.c?.'"; .. 

4. D DEFl::~RED The examination indicated that additional information is necessary. The employee has.' · 
been given the following instructions. 

· ... •corJflVIENTS: 

1-h~~~reviewed the medical data of the above named employee, and informed the employee of the results of the itledi~f 
exarrlin;:ition and any medical condi~ions that require follow-up examination or treatment. · ' 

Name:l'.>f Pfiysi . , .. ··1 
Signature: 

.. , .. ·:· 

"-~-~~r_e_an_e_.y'-'-,_M_D_/ _P_et_e_r_H_._W_a_l_d.:._, _M_D _________ Oat~: .03/07/02'"' ... 

~~?~ 
WorkCare 

333 S. Anita Drive, Suite 630. Orange. CA 92868 
(714) 978-7468 - (800) 45$-6155 • .i=AX (714) 456-2154 .·. -



~····. 

;. . ~ 

··· ..... ··,· ... 
. '· 

. . . 

~ro<1ay•sitra1n1119, .• ,Tomo1;ow,'Jf::liJ;fµ.~~t1· 

C 't~i:. · . . .. atf! A ._. . · :l · '" .. . . eril).1:i~et1lte il!Jb' ·;t:,f1Jtff!tf.}JJil~~11l1Jin 
. ·. Th.is ·is to C'ertitVthat .. 

SctJlit :G,rieir 
h.as success:fmHy .compf,eted the .cla$·Sto~m req.a~i;:ements for 

. 4t) HourJJ;AZ'W.OJ'E;il. . . 
2:9.• ·c· '·''C''R· 1· .i/r,1,:n ·1:~Jtif.et:1 .. · · . r. · .. . 7."J . .'.V•-:. ~~~l1+19 

StudentAJ.(llllfllon: 

'Fe·tra:Tec:h;NJJS, Inc; 

l'48iP,a 

C o,~plia'n1ce So.luti~ns tJc~·lil!fitalir<JllJJral>Tr~ti~Q{~/l!lir·tnc.· · 
· Certificate ·Number.: 4:@4IJ9 

~~~~ 
Neva! Gup;ta 

Piae President 

·.:·· ·.-. ,.., 
·.\ .. · .;-.. .: ... -. 



10515 E 401h Ave, Suite 116, Denver Colorado 80239 800·711·2706 

Certificate of Completion 
This·is to certify that 

··Scott Grier 
has successfully completed· the ciassroom requirements for 

8 Hour HAZWOPER Refresher 
29CFR1910.120(e) 

. Presented·. 
Friday, March21, 2003 

S111de111 Affilirrtlon: 

Te1rc1 Te.ch NUS. Inc. 

148/8 

Compliance Solutions Occupational Trainers, Inc. 
Certf.(r.cate Number: 

r--· -::.:---~. ---"-·---- $; =~:<:::._ . --·--..... ) ----=-~/'7* ___ ...... -· 
,.-:;.:./ ·. 

c:.:./ 
Neva! Gupta 

Vice President 

47837 

~;1/:=_ = 
Jeffrey Kline 

President/CEO 



-___ ,..._ .- . -

~ 

·. ~~l~~~= -----------

·\' 

.·"'., 
-.;"··· 

. . : . . . . . 

fp;'.YOli RA. VE At'iY FCP~TP .. ER (lUESTIONS, PLEASE COi'ff ACT OUR OFFICE. 

;'.' 

F:,.:Forms'..GOWSERRECERT03-00.:!cc 

·---~ 
: . . . ·.,., -~--

., : . .-·· . 
.. '~ ,:·. 

~ ... ·>:.~·';\., ;,_ .. 

93f <~'J~-G7:;~ 
-~""· 

,/ 



0. !;~~.PAT"··~ ~~,_A~ .. ttfr,~Z~;·~Q_ .. dM.~;~A:~,e:M-E:NT . 
. . CftRTIF'lE·S; 

•THAT·. 

Tl M 6<El E·--H·M ER. 
HAS SUCCESSF'ULLY COMPLETED 

.• .. .>', 

HA·ZWDPER 
SUPERVISOR 

',.·.:· . 

& . 
. ·•·. ;;;·.: :,:..~ ' .. ; 

A.;Nl~tµ,>.\L R.EE",R..E:f?HER.' TRAINtNG' ·- ' .- T.~A·~:•N,q,: ·_ . . . ... 
· 
1
; 9A~f~L~~i:fd{:r~~ 

o~ T~u; 

2
1

3R 0 DAY d~ [):·E:'C·;EMEIER 2002 
TRAI N.1 NJ;3 .•. 0.E;~TI Fl CATE N Cl. 2 3 o'E'c1a~2: · ci as 

SCOTT BE:RNOT1 CHMM · 
. . . . . 

- .. caau .. i~.a~~L,HAz.t."o M.t.NAGEM~~T --•· 
I <46!1!!1 QR, 2C!!I 

·,-INDLAY1 CH.10 o4!1So40 
"19.;-427•C.3!!16 

~-.... : 

. · . •: -~··· 

.··• ··._ •• < . 

DATE 



ID edchem Safety Corpora ti on, 
:Df""-Bincin·na ti ··-ohirl 

, ' 

Tim'.1. '13 a'~lim er 
I ,' / 

I ., , _.-

Inc. 

, . Ii~~ ~·~m~J~-~-~.~,.9- _ 
the OSHH 1910 .120 Hazatqo.4s)t/aste Opera lions and 

~merg~~ncy_H_e~pons~_ E(gh.t' (8)JI9µr Supervisqrs Course 
.--- _,Thh(5fn Ifay_ of fi1ir'li, i 991 

Carl T. Jones, Presi,de 
Tnedchem Safely C6r oration, Inc. 
P.O. Box 16793 
Clncinnall, Ohio 15216 ,, 

',• 



Ce'f:tl/i-cate :9{ fl_ompletion 
. ···· .. r 

TIM BOEHME'R- ··.,,_ 

OS1iA:4u HOur Persontid Prg£ection & s~J'7ity Course 
in acconiance wLth 29Cffi1910.120_ 

·fPil!.ic.>ite.d"Gy 

H. '· ~ ~-' . .... tft"""ml 
awQ·diJr..~~ 
~~,"P .. l'J''!i'.1" 

..... ~,..,.... ,...,or&t::l!LW' 

Spanning the Hazardous Materials 
Health and Safety Horizons 

A.ugust 51-Septemf:>er 5, 1937 
(7\ . I• 

·{'·, 



.·~ ··~ 

~; 

·~ . ,. 

This.isto certify that 

- '· ., ~-::,~~·$~successfully. cornpl~t~d the 
- . ~i :: MSHA 30 CFR Part 46.8 

. ~ .. -

~8·~Hour Annual R'efresher Training 
:£:?, :. · given at· · 

Bo-Wser-Mhrner, Inc. 
4518 Taylor~sv!lle Road, Dayton, Ohio 

i. 

..... December 28, 2000 

ll_,~ i . ...... ····. 

Henry M. Butcher,_ R;Efyl~ C:E1~ 1228000002 
Certificate Identification Number 

. ../ 



., .. · . ~. 

·'·~· ·. ·' ··~ · .. 

i . ~ . ::. 

. : <·'·' . . • . : ~ 

·-i 

· . .. .:. 

.. i'.~; ... i .• /'}•; .1 •• ,~ttli';·:\~ ~~;t~ . ····~·.. "•. •.• . 
®4io 2Lliii.eit:U nf ~llrk£rz' <ITnmp£nmdinn 

. .. :·· i. 

~ihizinn nf ~afat~: mtlt ~~£foll£ 

. " 

Teaching the Safe Operations of Powered Industrial Trucks 
. • I . . . ··, \, ' ' ., . • 

of 
-------~·:· ,--.. ·,.,..,--·:·. --,--..,--,--=~..,...----------

,.1_" ' 

"-."\ ,· .... ' ·. ·:,. . .· ... ; 

. ,,·;:.~ 

·~· . . . . :.:~ ... 

April 11, 1995 Bob HeGU.r & Mona Weiss 

,·'·. : ' 
; ~ •-, 

.. .. -.. ' " 

.. ·· ";:· 

~ilte--.,.---:... ________ __ ._._., .. 

. clnstrudor __._ ___ __.... __ 

> ·awe~ 1 sa(j (3190) . 
. CERT-6- - · 

. .... : 
~·. ·. ~ . 



Certijicate,of (.;ompletion 
.. ·. •(.' 

.· th is is' to cer'ti£i; t/,Jc,rt 
·' . . t:·• '< 

Tim Boehmer 
has ~)·uc:ces.~ful~v q;_nzpleted the 

DuPont Corpo1~ate i?e111.ediation GrottfJ 
, Training Progra1n ~Jn 

··safet ··Audit Skills · ... ·.· , ... Y : .. · ... ··: · .... · JS ;f<f 

on this 30th dc1y ~f· Noven1ber 1998 
r;()'. (\ ~ 
(?'>.~ S11~~· · .. 
L . . . .. 

LisaS. Ech1·i11, CSP 



CERTIFICATE OF ACHIEV£MEN'f 
This centncate has been awarded bl.Ute Obie Chamber of C1mmerce and the 

Manllfactllrers' Education caunctl.lO 

TIM BOEHMER· 

For a de1111as1rate11 commibnentto.$0UDd safelY management aracuces. 

cenmea tor the sucCesslul compledoo of all requirements In the OSHA 
1econlkee111111 ceurse canducted IPrH 29, 1998 In Columbas, Ible. 

Al•nw l IHllnl Prts1•111 
11111 CllHIH~ If C1••1l'CI, C1l1•ll1S 

Mlrk W. Iller, Praslllllt 
Mlilflebnri• Ell1Cltl11 C111CIL C1l1•lla 

~'.:~t 
·' ~ 

:.»:;:.~,:,~,,~~ 

;i~i» 



;·. 

uaT ;~\~S GOEH?j!E!t 

-i=tltS7 :;;~i! ~~CT:·ff 

-~.' 

. t . 

T~s;1!jE 

~,: ~i)E ~~'.fE 
,::S· ··; 

'.tk:~PIE<.ATCiti 

'--~~;~z~~:=,\:;-:c <: 
iEB:~ "2~f=i"~~M~?·1·; 
:!""!~_D 5?}C ~-·~:: ~::~0r:: 

·\.;-!.=/·~ ~_:·~ '::..:·i[ :·:;:~·~=·_;;-; 

· ', T~·~-J~JF';'.; 
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-- - ... .1. .. uvvv U. i),JtUU DV!Yl>CK MVKi'ltK 

Meclwor 

Date: JCJ--Cfa-00-' · 
To: fu JS:U? t-Aor~tr> 

From: [\!\ f,d I cloRii:S:. 

Re: N\~aaccL LtLhti 

. NO. 2291 P. 2 

725 S. Ludlow Street. Dayton, Ohio 45402 

i5~I!~,,~~T~~~%~N 
HISTORY, nIERIF CHES"f,X.:.RAy;·PlJbMONARY FUNCTION AND 
LABORTORY STuDIE,S (BLppb-.ANf? ~sfEstS) ~FOUND TI!EM IN. 
GOOD HEALm;:·EX~PT.FOR:\1ffO.SE'C©.MMENws;NOTED ON THE PHYSiCAL 

. . .•.. ·. . .. ·. · .. --•-· . . . . . . . . .. . .. . . ·-: . . . ··. : 

EXAMINATION. THIS PIV!SIC.AL,J3XAMINATIQ~ MEETS THE MEDICAL 
s'.iiJR'IEiI.tA:NcfkkQ~$'.·FtlR ~;HAZARntiJus WASTE 
OPERATIONS .AND EMERGENCY;RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEYARE ABLE TO WORKINTIIlS TYPE OF ENVIRONMENT USING 
PROPERSAFETY NfEASURES AND WEARING A RESPIRATOR 

. IF YOU HA VE ANY FURTIIER QUESTIONS. PLEASE com ACT OUR OFFICE. 
. l • 

PITTS~---~-

F:\2Fotm.S\BOWSERRECER TOJ.()().doc 

A service of Miami Valley Hospital 937-208-6755 



,. 
All WRITTEN OR PRINTEI INFORMATION MUST BE LEGIBLE ( 

Published by J. J. KELLER & ASSOCIATES. lNC_ Neenah, WI • USA 

·; .... 

i 
I 

.·. 

(800) 327-6868 • www.jjkeller.com • Print"!'.! ir u;e United States · 651-F.Su 

MEDICAL EXAMINER'S CERTIRCATE 

I certily tlk'l I have exam"1ed jitJJ, /tU1dJUIJ ~tfff4 "1 ~d.,.,e ~ the 
Federal Motor Carrier Safety Regulations (49 CFR ~1.41-391.49) and wil:h knowledge ot the drMng duties. I.find this 
person is qualified;. and. if applicable, only when: 

~rrective lenses 

0 wearing hearing aid 

0 driving w~ ~-"ixempt intraci1y_ zone (49 CFR 391 .62} 
O~bYa!iM1.~E~ionC~1~.~.: 

0 acrompaflfed by a ____ waiver/eir:empli<·'' .~l~;clil~~ ty ~auon of 49 CFR 391.64 

ine ~Otmalion i have provided regarding. this ~sK:al 1:xaminatiQn is tr~-~d comp~.l~~A complete ~tn3fion bri; "with 
any attachment embodies my fffldings eo:m:Pleiely :and 1r?frecuv. futd-is-00 file·ir.."my.ofrtCe~:~. -- · · · · · · 

TBEPHONE DATE 

DISTRIBUTION: i ·COPY TO tHE ·~l<IYER; 1 COP.Y TO, TI!E MOTOR cAR~IER . .· . '·~ . . ·, ... . . . . . 
~ .... 

_,;, 

.';::' . ~ · .. 

+ 
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PATIONAL 

HAS SUCCESSFULLY COMPLETED 

"(. 

·:x._~;. -. 'I(.·.~' .':·to ., \...,,'. 

·~·N'N~~~"···~~'i,~·~!:;1-1£:.R. T.RAJNrNc; 

1 6TH 

..:rf7RAI NI NG 

IN ACCCRO.A,N,t;,E1 .• ,,Y't.TH;· 
: 29·. cf~Fi f'.9,·1Ka-!i·~o;,' 

CN THE 

.,7, 

':SCOTT BEAND~;r,. ,CHM~i\-~ ·{';.../'.'''"/?;!;:·. 
····~:'.,"' ,. t 

=.D 

•;,, .. .:::·. 

.. ··_.'.,. 

.:<::.··.':r·· , .... 

.. ~ 

'. 
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nJ...i.oB .··. ' ·. . .. ..,..,..a. .. E.R.1 J990 
.·.Pai~·,-,,. 

'····"· 

·.· 

- ;···.•·. 

This ts .iY~ i;~~y;that 
MAYNARD LARTl . ·. ·' · ... 

• ' .·;'. .. :X .:. :!['.' ':;~i,~ .. a~/'',"'",:'. '; . ·'·· .. · 

HAZMAJ; 1;.1.§~J ;'i.('~~ik~'.fMSgJ·A,· MAR¥'LA'Nl9· 

..,. ' . 



Jlill. 10. lUU4 z: UHM HOWSER MORNER NO. 5064 P. 16 

12129/2003 LAsT NAME lAHTt 

FiRsYNAME MAYNARD 

FIT TEST REHORT 

Flt test Information 

JD NUMBER 273-52-2403 
LAST NAME lAffli 
flRST NAME MAYNARD 

COMPAHV eowseP. MORNER 
LOCATION DAYTON 

NOTE 

CUSTOM1 
CUSTOM2 

··cUSTOM3 

CUSTOM4 

TEST DATE 12129/2003 
TEST TIME -09:30 ,,, 

cti& DA.TE,,1~ 

PORTACOUNT SIN 44721 

·N9S.cOMP.AHION 'N . 

·RESPIRATOR 

MAHUFACTuRER . SUVIVAIR 
MqD~l620i20i'.''' .··, ' 

MASK STYLE FULL FACE 

MAsK SIZE STANDARD 
:-.. ~P-fiov~ ... 

EFF.<99%N 

.. •'. ,•: ···- '··-· 

EXERCISE _ 
NORMAL, BREAlli1NG 
DEEP BREAfuNG 

HEAD SIDE TO SIDE 

HEAO UPAND DOWN 

TALKING 

DURATION (SEl'i:) •·: 

'®J· 

GRIMACE 
f-,:_ 

BENO AND TOUCH TOES 

NORMAl BRe:ATHINl3 

OVERALL FF 

60 

'
115 •.· .- -·. 
00 
60. 

• !._,:' :··· _.( 

PASS LEVEL 1000 
~ ···- . 

,._ :,· 

: ~·~. ·' .-.. 

WJFAOToR 
.;,~ 1310 

;.~·: 

. 843 .. 

1490' 

1230 

1110 

~--· 
208(}: . 

13;,6 

·.·· ' . . _._,,-..,.. 12io 

FIT TEST OPERATOR ___.C_ .... -'--1t ...... · ~~.,,..___...._· ___ OATE 

ERIC HORSTMAN 

. PA'sS 
y 

N 
y 

y 
y 

x 
·y 

y 

y 



,, 

1JVULIL1'. llLVJ.\.llUJ.\ 
rw. Z-ZtlU l'. ti 

v. C...VVV \J•VV.LW 

l 
OcclPATIONAL CARE coNSUlTANTS 

occ · East • 3028 Novene Ave • Or~gon, OH 43616 
(419)697·6850 • FOX(419)697-686l 

" -RESPIRAlOR QUESTIONNAIRE:. ·· ·. ': .. ,: . 

NAM~(A_ '&{1!) COMPANY: &;~' ~reL 
A new questionnaire should,.be completeclannually or sooner ifa med"ical coooruc>IJ. i~~rvenes. OCC 
rerommends that a pre-placement med!Cal evaluation be done 0n an erri'ptdyees'using·i a ~pirator. 

9 PHYSICAL.~lN~TION .. ~Q~: 
. -:: ... ::..' -~-., .. · .. . .. . . . , . -

j-·''NO;'·''"·· 
. ~~-~,;.~ . . '."': ~:_~i·;··· ~~-;.·_ 

(If examination is reqtii'rad, ~·rntist be h.impleted within 30 days of qu~orinalre.i)'"' 

Questi1· noire Reviewed by: <!.. V {Y .... :·tf 7f~ j-
. · · Nurse Signature 

A. _ No limttatfons regarding respirator use • 

B. _.___ . . RestrictionS are:;PlacE"4 on this employeEHor'respiratar use related t() a.._rneqiq:j( 
· c0ridltiori or,to the Workplace omditiOns in which the respirator will be'usoo~ · · 
Restrictions are as foltoWs! . ' " ; . .-•. 

·c.~ 

o.~-

~ .~.':. : :" 

Follow--up medical evaluation is temm_mended as per NIOSH guidelines. 
· Every 5 years for persons under age ~s . , .. '~ : .. 

Every 2 years for persons aged 35 bfliJS 
Every year for persons over the age Of 45 

. .. . ~ ~ 

Evaluations for·persons performing strenuous work with SCBA: 
'fNery 3 years fur those under age 35 
Every 18 months fOr those aged 35 to 45 
Annually for.those over the aged 45 

Your employee has been provided a copy of this Licensed Health care 
P "ooal's written recommendation • 

• Eby, MD; G. J: Jabaty, MD; B.C. Russel~ ~A-C, G~ .~le, RN, CNP 
./'.' .... ·,·.... ' ... ; : . 

'.····.·";,.. 

' ; . 

7 
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:.1 .• >:~· ·: ' •• '.<:_ : :,.I • .,· •. ~: .:'. .' .... ,: ... 

OCCUPATl·O.NAL· HAZARD- MANAt:iEMENT 

_ ... ·. 

.. ,. ~-.: .. 
. ·.,•:··, ···. "::;:': 

J o~,sift: ·· · ·p:;~,A:N 
-... ~7 ': 

"-

j 

HAZWOPE.R 
ANNUAL REF"R,_ESHER TRAf-NINf;; 

··. ····· :~:.,,~:~·li~,.>fij:t; ·.:: ) 
. . . . 

t N ACCOROANCE ... "W.tTt,-i,\ -• .. 
··· ...... ,.,.;, .. 

,; . _ . :a;~;f;:c:;;f ·~L :1F1il(ii~~;t1 i't.:J;;::.· > 

.,·.~,1~~·F··~:·s~ii~~1'-eEfi 200 s 
TRAININ.G CERTIFlCA.TS: NO. 

0 2 s'li: ?tta' c(o 1 

·..- .. ,: 

.. ·.:. .. :.: ..... 

... ,'.·'"·;":' . 

cc&:..,,.Anct..1•4 t.:4~_..D.,,.AM~C .. ~NT. ' 
· ·aacu ·cillrYTOMria1:1 .T .. •i:ot. T 

f'\rol~Y, O~{ri il9,~CJ'f" 

2 f,.,,,,r-02· 

'''5"'.:·· ..... '.< 

a: 



-----·-·- '"":" M -

= 

)~r §Jf c~~.sl!~l CCflf f:~i~1,0~~''}• 
. OSl.£1,:lllillf!itJR: SAlFE"!J:Y T!i141NING'WORKSJIOP 

·(FULFJ~LS THE REQUIREMENTS OF29CFR19l0.120 COVERING HAZARDOUS WASTE OPERATIONS) 
,.OCElJ~S 

APRit .2~· 20Q2 
·' . .':',:. : : ... , :1·:· .: 

,' . ·~ .;: /, .. 

EXECUTIVE DIR8CTOR·· 

' ·, ' . . ..~ .. 
. ' . . ... ,-



•W•, .J, £.UUJ J, J lf!Yl DVYYL>C.K M.VKNEK 
( 

I· NO. 2280 P. 2 

c ~.:::--

0CcUPATIONAL CME CONSULTANTS 

CCC - East • 3026 Navarre Ave • Oregon, OH 43616 
(419) 697-6850 • Fax (419) 691-6861 

RESPlRATOR QUES110NNAXR£ 

NAME::iml) Wo.Jsh 
--;:: 

(If e>r.aminatiort is required, it must;be completed within 30 days ct ®esoonnalra) ;', 

y-~-......... /1 ...... N.;,;::;J··~= •. =~:...;-~:...;;~~W..:..··.~;.-~;::;..c.· ,.=,-"'~'"-""l~(-....... ,:-

A. _-1_ 'No limitati~:r,ega~ng respifiilttir ~ ,,,. ·- . 

~~=~~m~~ RestrictionS a~' as follows:.. -> · ·. · :: · ··· 

Bf_<_ 

c. 

i~.;~ ~7; ~ ~.; :. =·,:~ '. .,~ },:,;,· 

·;_". 

· FoDow-up.~ed~I e\ialuatto~ ~: nkommended as pertaOsH gu~IJrl~ · 
~ s years ror perspns under atje 35 
t:Yery 2 years for pefS(>ns aged 3S to 45 
Every year for~ r:Net the age of 45 · 

EValuatioru; for perso,~ performing strenuoQ5 work with SCBA: 
Every 3 years ror ~ under age 35 ·· 
· EVert 18 months ~,thOse aged 35 to 45 
·.·Annually for those diet the age of 45 

~,, 

. ··~. 

o. __ Yoor employee has beeri provided a ropy of this Ucensed Health care -; 
Professional's written recommendatfon. 

t.E. ~r, MD; PJ. Eby, MO; G. J. labi'ily, MD; B. 

7 
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OCCUPATIONAL MA.ZAR'1D MANA.GEMENT 
' ' 

··•CERTtf"tES 

JAM·E:s R. WALSH··· 
HAS' succ£ss~1.ii.L v COMPLETED 

HAzW1oPER £ 

~ .. 

.:SUPER·VISDR . "''• .,·. 

& 
···, 

ANN·UAL REFRESHER :.TRAU~ING 
.TRA'l'°~ING 

', IN Ac:9c Rg1:Nq~ wJtH 
29 CF'R 191 ltl.l20 .. . . ., •·.· ' ··, . 

CN THE .. ... '· 

TF{Af·~tNa ;c7~1J.•F•~ATEi Ne. 
>'.· 23;D:ECQ2 0:14 

ecci"T e£.RNc,.r, cH MM 

c;u:u:1uPA1"1a-1. ~A~P MAN.i.4SMbO' ;:; . 
t '4••s oR •. aas. f • · 

.F'ltotCll.A'l',.QHID.458,.&C . :•: 

4 t 9-4 a'1-a:1•e ·r-r·. (·i.·. 

.CATE 

.J: 
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083-LA 40· ~our Personn,e[. Pro~tion .& SaJety Course ·' 

:rtny o;_ 11, 1987 

Prise.1t1;e..cl. fro1 ··. 
. · ..... ..... "':L:. "'· .. · 

' t • '1 • • • ," • ·~ , I 

-===--··.·.:' .. ' 
H~~~~·~ 

.+_~~liiPb,121.• '· 

....... ":"*" 

Spanning.Jti~ Hazardous Maleriali 
HeaHh/and Safely Horizons 

''I\ 
,I, 

'I 

'. 

... 
I .. 
~/ ,! . : ;/· 

• ' . . . . • . ,d(+·. . , . . 
!0T:~' 

·' 

.. 
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•' 
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'j I 
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NVV. J. ZUUJ !):JtlPM HOWSER MORNER 

::j; 

,i. \l\:.'U!!tti GAF!J: i 

·'F,.·T:i 

fJ.CV'!AAl'~R 

.·. ~ll~i.;;;~f~1 
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li. ~~ {l~;J: 
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(.P ._'.; 

;,_,_, 

o..:~'?l'<t! 
i:1;!)jC~. 

:"~RTJ.i:Of..i:'>lr t."N .t$.l~ 

~a;.,~~~#;.e.J:• ,~, 

NO. 2280 

~-·'~" . ,:··~ 

~fl.c7~o:-:£-~.;crSbA ~~:~:!·~1~·rn. :.~ .. 
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•• • _j_ ... 

-.. 

:---~.· 

~- ., .. ::-·-·· 
. ·.~ ~ :.:' .; .. ·.,: .. )· , .. :·;·-~ .,:; .. ,:. ·.·~: . ·:·., .. 

:::.= ·1·oc rt..-;...'1 c. _-\___~-:~-FT_ t<.T~R QUt.snoNst:PtBA~E co~i::~:cT otrROFFICE. 
(f 

BHYSICIA.i."i SIGNA.TCRE 

.<·;-. 

~..;..;;;.;~~·~·~· ~~~~~~~~-'-~~~~~~~~~-"----~~--'~-'-~-'-~~~~~~....:_~~~~~~-:-:-

A s~ki~~'~f\ti~i 'i2i!ey Hcs;:i~2; 937'-208-0755 .. 
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HAZARD MANAC3EM~NT 

, I 

CERTIF"IES 

THAT 

KEl·FER 
HAS SUCCESSFUL~YCOMPL.E:TED 

H.A\ZWOPER· 

ANN WAL REFRESHER TRAINING 
• • • ! . 

DAY 

:TRAINl .. NG 

IN ACCORDANCE WITH 

2 9 'p F"R . i ~ l 0. 1 2:p 
ON THE' 

TRAINING CERTIFICATE 

1 SJANO~ 01 3 

No. 

0CCUP'ATIONAL:.HAZAIOC ,MAN~.l:U:MICNT. 
1 '4aea CR. izoa 

F"INOL~Y·· OHIO 4!!1S40 

2003 

,.··,,::: . 
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MBd\var,··.·. 
ocevp•etorl.lflfcalth C•r• 

725 $_Ludlow Street, Dayton, Ohio 45402 

To: --------
·From:. ---------

Re: .. 0 arrtJ ~11/ tC 

Tiffi.· .. · ·· ... ·. ABO·VE·· ~MP·· .. Lj)YE. E.HAS BEEN .. E.JCAMINED AT MEDW. ORK. ™.···.c .. o~.>.: 
.. ·· - ... · _cj ~ 2 . . · . IJIA VE REVIEWED THEIR l\ffiDICAL ... -

. HIS'TORY~ ~~CHESTX-AAY, PULMONARY-FUNCTION AN!) ·- . .. · -· 
LABORTORY STIJDIES(l3LOODAi'ID ~T~S,TS) AND FOUND THEM :iN - .· .. 
GOOD HEALTH; EXCEPTFORTHOSE:coMMENts NOTED ON THE PHYSICAL .. 
~f{'.Ai\1INATION. _TIIlS PHYSICALEXA.i.VfiNATIQ~{MEETS.THE~ICAL . 
Sl.JRVEILiAt'fCEREQUIREMENTS.fOKTHEHf\ZARDOUS WASTE., · · .. . 

'.',OPERATIONS AND EMERGENCY RESPONSE.STANDARDS 1910.120. 1r:1s MY 
.,::~iWi!~fs::fu ~~t~~!%*~~~~~~0N¥ENTJJSING 

·, .·, 

NY FURri-rER quiisrto~~. PLJ?ASE coN'f ACT otiR OFFitK 

F:Uforms\BOWSERRECERTOJ--00.doc 

-·:.-

A service of Miami Valley Hospital 937-208-6755 

.,·!·./ 

\ 
! 

.. : •. 



·accUPAT,lf:H~AL. HAZARD ~ANAGEMENT 
CERTIFIES 

THAT 

D E·N,':::N l(s~:\ '.A··~:··S.l"N'K 
.·;t-J-~·~···,,~:·µ··~:~:~Wt.~~.~:~.~~;:;~51t5lr~:~·~~r~.p 
' '·. .·; '.~:::~:~~~;~\!f{:'~;.:~ .. 

~'.·''.:.s·u p E RVI s a R 
, • I . . . 

'.,"·:··.&;•'''>: .·"· 

ANNUAL REFRESHER TRAINING 
,· :,:/,·~·.~ '/.' : ·,, • ''.'.• ,., ' ( .,.:,· \_.f, ·.·, <:·~ .. -:: :, ,. •C~:'J, ; ···::,~ ·~ ; ·;_·~ • • •' - ,, '.,:' 

. "'' 1 ' 
TRAINING 

{~ :·At:C6 RbA~'c E U1TH 

2 9 c PR 1 9 .1 a. 1 2 a 
;. _ ~: q:rN; ltk'E:'. .. · 

23.Ro"DAY CF byE:c''E:MBE·R 2002 
TRAININC3 CERTlf:-ICATE No. 

,,,.,.,, ....... · .. 

2· a:-·d, .. ·k· b·CJ 2 .. a c:i;2··;. -~,· 

. . .' ·.·., \ ·:. 

COCUl'ATIONAI. HAZA"O MANADICMICNT 
14,65!!. CRdlCS . 

F'INDl.AY, CHIO '45940 
419·~4'27·03!56 

~ : 

' ' . -~·· 

DATE 
.,, · .. 



. f.: ~·· ,. . ' . ~ 

Compfetlon 
. ·<. . 

· .. ·. ''· ' . . ' .;·~.· ·: .·.-(-;1.·'·.Jo'." 

·:n·l":·N·W:J s s;::._I N K 
'· .. ; ..... ~/·1~· +:.·~: 4·.~:~-. ~ ... -~~- ··~\~ 4- ~· ~ . 

'" 



This is to certify that 

DENNIS SINI{ 

has successfully completed the 
MSHA 30 CFR Part 46.8 . j 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

~ . 

Henry M. Butcher, REM, CEA 12280000 i:~~ 
Certificate Identification Number 
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. F:.'M,:'-'·}ii~''\;·· am· ; -
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. . . .· . 
.. . . 
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'•.\;' 

r25 S. Ludie•< Street, Daytcn. Ohio 45402 

Date: '" ~ -~ · '->?. 

From: .. · . . . 

R~o~~ ~~~~~-f 

THE ABOVE E\t1PLOY"EE HAS BEEN ExA..VIIi.~Eb.AT 1\IEDWORK, INC. ON 
·'\, - (. • o-'t_ • I HA VE REVlEV/ED THEIR MEDIC.AL 

H!STORY, THERIF CHEST X-RAY, PULMONARY FUNCTION Al~D 
LABORTORY STUDIES (BLOOD AND tJRrNE·-~fESl:S) ~.1-ID FOUN"D THE1'1 IN 
GOOD HEAL TH, EXCEPT FOR THOSE CON!MENTS.NOTED ON·, THE PHYSICAL 

• . [': .. _:,~ .. . .": . . .. ~ ,:,: >=;-\~~ -:.-·-•.•• <:. :\ · .. _,..., · .. ·. ·_-;:;-..·. :· ";: . ,,. ::' 
EXAMINATION. TIIlS·~flX~ICAL EXAi\tlINATION~IEETS TiiE'tvfEDIC.AL 
SURVEILLAi'JCE REQUIREMENTS FOR TH,E HAZARDOUS WASTE 
OPERATIONS ANTI EMERGENCY RESPONSE STANDARDS 19.10.120. IT IS ~fY 
OPINION T".dEY ARE ABLE TO \YORK IN. THIS TYPE OF EN,•7IRONivIENT USTI'iG 
PROPER Sft..FETY MEASURE.SA .. ~ WEA.RlitG ARES:PIRATOR. 

. ~;:,.,· -· 

IF YOU HA VE Ai'\fY FlJR.TtlERQUESTIONS, PLEASE-CONTACT OlJR OFFICE, 

F:\2Fortns\BOWSERRECERT03-00_doc; 

.:_:,_;· :·. .,, 

1 A SEr,ica of ~li.:ir.li Valiey ;;nd Gee.:! Sar.o<!r!!o.1 ~sp;t2:s S37-2"..S-0755 ._ 



. . 

14655 COUNTY RDAO 20S 

r• ... .::L..J..1". a .. '° 459....i.c 

l CERTIFIES 
I 
I 

: THAT 

I 
i 
I 

TODD· WDLLENH·AU·PT 

HAS 

SUCCESS.FULLY 

· COMPLETED 

40·· H·t:ruR 
··SITE'.wo·~··KER 

& 
. ,. . .. . 

0 P.·E: RAT l·O N S· 

TRAINING 

IN ACCORDANCE WITH 

29CFR1910.l20 

CERTIFICATE No: Z7NOV.D2 oo 1 

ON THE 

- ..:.· _.... ... .. - - - - .· .. - ~ 

:--, 

I 
I 

I 
i 
i 

I 

27TH OF NOVEMBER 2002 

SCOTT BERNDT, CHMM DATE 



. .) 

OCCUPATIONAL HAZARD MANAGEMENT 

.. ··· .. · .. 

CER'T.IFIE·s 
TH:A+ j 

TODD WDLLSNHAUPT t . 

': ArA.s s,uccEssF"yL~v coMPLETEo 
r· 

·HAZW"C,.PER 
...... SU·PER.V'il·SOR 

. . · .... " ... : 

$l 
' .. 

AN.NUAL ·REFRES.HJt:R TRAINl'NG. 
. . ....... ,, ... ·.··•· '·''· . . . ·_;_ .. , , __ ····: . · .. ·.· . '··~" 

.· '[ 

' . . . . . 

'IN A.ccoRD;AN:~E:.·w1TH 
'29 . .CFR 19tb.'i20 

ON THE 

23~0 
·D·A:Y OF DEC.E·MBER,.· 2002 . . . . . ~-! . . . ' .. 

TRAINING CERTIF'lCATE No. 
2 ~ o~E: ci o:a '6 d? 

ciccu,.ATIO~~.~ HAZA.~~ M.ANAOICMICNT 
I ~6155 CR;·-2oa 

F'1Nf:!!-:AY1 OHiO 45840 
4·111•427•03!16 

\ .. · 
~· .... 

. DATE' 



OCCUPATIONAL HAZARD MANAGEMENT 
1 4655 CR 205 

FINDLAY, OHIO 45840 

41 9-427-0356 

.. pQualitative 
Respitator Fit Test Log 

Date: d)- $· ,/L--~)'i:,,i. u,.L 
Time: 0986 

. Personal lnformatiin 

Name: 1~c\~ ~~ r ~\_\ ~i~ ~-~l~ pT ;, 
SS#: .. ·~ ~ ~-~~ - k: !..::;.\e ·\c~,. > 
Company: Gc'-.J'\<( -~~0.c(. i.n(; ·.· 

:-·."f. 

Type=., .th~' 
Manuffl.ciurer: 

•. 5vA~J/1>9}~ $ " 

lrritant:sm6ke: 
i.,.._,~ .""\; 

Banana Oil: 

-~ ,i·, 
Positive - Negative· !3elf Test: 

Looking Forward::\ 

Head Right 

Head Left 

Head Up: 

Head Down: 

After Jumping Jac~s:: .· 

After Bending Down: 

After Walking: 

Rainbow Passage: 

P.ass 

,pass 

,·Pass 

·pass 

Pass 

-·, : 

:P~~s 

~ass 

R/~ Fail 

- . ;Jr Fail 

y ~/' Fail 

~i .. >Fail 

fl-· :::,Fail 
r I 
'v Fail 

J Fail 

I I Fail 

Fail 

TS I/ Fail 

\ ·"' 

' "·" 

. : ~; .. 

:. --~· .. 

-:;,: . 

-... ,:-



';X<:~-C1:?;c ..,..... ___ _ 
N•JR~.ii . .:.L C!··::::. :;;.:!"'"~:.:·~·.: 

--·---- ··----. 
·- ....--,- -· -.,,-- - - . - , .-. 

?·:: ---::....·~ : __ ,, -• ...::.-~·""·~...-""'!. 

._ .. _ 

.-.~--": -~_ ... ·?'_ •. :....- . ~-- ·:. ~~- .. ~.:-: ...... ;,: 
--:--------------------:---·-- -

I 

._._ ... 

;_~.,S~ ;1;~:i.·4'i2 "f:fi:.~J...:=~~-=~(.:¢"·· 

;:t~ .. :;r ~1?-~~ t0t.c 

:~.~ciji::~l. :-cs~-~~~ 2:~C~R1~~·~i.1~ .. 
·: -~ 

~-;.F:. -~~~:--~~~-t~t 

""':''7,- ... • 
. -~ - ·-~ 

__ . ______ ,...:__-;__.;:, ___ _ 

: -· ---- ___ _. ___ : _. __ ;;_ 

'.-. 

·<·. 



Medwor 
Occupational Health C11re 

725 S. Ludlow Street, Dayton. Ohio 45402 

Date: \Oj \O)o3 
'. To: 

------~-

From: MFO\u1a 
Re: I\)\ cH-oLa s R:J.sT 

·' ... ,. 

~AB. OVEE~LQYEE. -.HA ... SB ... E~EXAMJNEDATMEDWORK,INC .. O~ 
.. . c__. T . / ~ roo ... _ . 1 HA VE REVIEWED THEIR 1'vIEDicAL 
IDSTORY, THE ~CHEST X-RAY, PULMONARY FUNCTION AN.P 

· LABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND THEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE COlVIlv!ENTS NOTED ON THE PHYSICAL 
EXAlvllNA TION. ·TH.Is PHYSICAL EXAMINATION JvfEETS THE NIBDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS Ai'ID EMERGENCY RESPONSE STAi'IDARDS 1910.120. IT IS :NIY 
OPINION THEY ARE ABLE TO WORK iN THIS TYPE OF ENVIRONMENT USING 
PROPER SAFETY :MEASURES AND WEARING A RESPIRATOR. 

IF YOU HA VE Al'l"Y FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

«~~-
PHYSICIAN SIGNATURE 

F:\2Fonns\BOWS~CERT03.QO.doc 

• A service ci Miami Valley Hospital 937-208-6755 



CERTIFICA 

H'As Su-CCEss·· ·pr:rL··.·r;,-v,;no· i.fj;p'·.·r;E···IT.'~~~;.:rn-H .. , E···:· 'T'···nJ~·tN"·-·r·:.N·· ""a· : 0 ~·Q· .. -UIREMENTS .. "U . LI ~'~ iv:t:·: L '~1·-:c:u· .. ···1·. . ... !\.Ii~.('.. . . '..[XC. . . 
' ' 

FdR 
OSHA 1910.120(e)(9) 40~HOUR· EQ.UJVALENT HAZARDOUS 

1 
Ai~ Ab WAS\TE O:PERA1?10NS 11-(J)t:t1 HEALTII. AND"S~FETY'fRAINING 



' . -·.· 
:'.">. 

_,;·, 

····' ·- :--.' 

: .. -··· .; .. 

-'HAei s liJt:;~E:ac.~·ff.;:,:L;,L._y -cc:t~·f.aLii:t~d · , 
-- ,;: _ttJ~~-~~~:Q: fP,_Efa~t : ; --

,:· ..... )\.~ 

··.!&. 
-·.-.A~'.151 .. Lil:A,L:::~~~f!]E: .. E:S~e:sfi:1:i~E .. R1;::T rtJ:\tl ~1i8'rc; . c· ;~ 

. ,·\:'\T:i~'tNlN [:;.:_. --!: . , 
JN ACCORDANC.E WITH 

29 .O.F~"_J.,~ .1 Q •. 1 20 
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Project-Level H&S Recordkeeping 

On-site H&S training (topics, participants, dates) ... See Section F 

Air monitoring instrument calibration ... See Section C (C.10.1, C.10.2 & C.10.3) 

Monitoring instrument results including background levels, breathing zone 
readings, personnel exposure records, etc. (air monitoring, noise monitoring, 
other H&S quantitative measurements) ... See Section B (B.1.1, B.1.2 & B.1.3) 

H&S training and medical certificates/documents for site personnel. .. See 
SectionF 

Site specific written program documentation (e.g., Hazard communication) •. ·. NA 

H&S Site clearance letters ... See Section F 



· TETRA TECH NUS. INC . 
. 661 Andersen Drive· Pittsburgh. PA 15220 

Tel 412.921.7090 ·Fax 412921.4040 • www.tetrateth.com 

PITT-06-4-023 

June 8, 2004 

Project Number 7 448 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates {Code ES 324) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: 

Subject: 

Dea:r Mr. Gates: 

CLEAN Contract No. N62467-94-0-08_88 .. 
Contract Task ·Order Numbe~0~y" ·":~:··.· · ,, 

Personnel Clearance for Site Visit 

. . 

The P~fJ?o~.Et8f .t~is :le~er il:) .to}f>{orq1, y:c)YP~A-!PPOJJJilJg;:S,ite.;~Qtjvi~ies to ,be performed by a Tetra Tech. 
NU$.,•• if:i~~ · eri:lpl,oxe~, ,4(}~~,r. the.,. CLE.A,.N · coptr;~ct.. <J,{)q• ;to, qtt~~!. tf-iC\t Jhe ·individual identified herein. is in 
comp!i~gse. vx!t~~~ppii9~aj~. g~Jtt~.r;~~,u~atign~:. ):~i~J9twrn.~!i?n i~ b~ing submitted as specified in.Section · 
H.14 .. :9ft,t_,h,e Gorrwr~l'J~Q~•;ve. ,~o.og-T-i:;rl1)., ~nv~~W1']entf}J ;,~<*O.I). .. N9vy., (qLEAN) Contract. N62467-94-'0-
088lf ·,J'f1~. ~reA,f!c_ O~H)\ ;~~g~.l~tioo~'.ln'{9lv~~:tw.,tfiis project;.peitain.··tO e,mployee health and ·SafetY· 

· training and medical surye,illp.~pe re,quir~me£l~S; m:;, iq~ptified inp§~A 29 :GFR 1910; 120. . . ..... ... . . .. . . . . 

The )'}!qi~Rh~.roj~~t,~~? plan_i:ie? ,a~t~x~t,i~s iricl,u.qe loq@tif,19;a~<t~ti:tking locations for propos~d ~rou.n_dwater 
mon1~p.qJl9,~m:f;$,?:~M?f?ppQ:IQffitJ?ns 1.~ff~d. ~r<?1\;fp<M~~JoJlo~~pgf,.?.Wfli.1tJ.s ,<;i.t NSV\'C Crane site m Indiana: 

~' ',:~w;~tf iJ: M!g~,~~11·1· · :~< 11 

·• : , •.. : ,, , <' .• ; -' 

•. 
1 
SYl(MU p, M1neFillil3• , , :, · " · < · · 

• · · SyYMU. ,16~ Cast .l;ligh Explosive FiU/:Huildiilg 1 ~6 ~ · , : 

This is scheduled to be conducted from June 10 through June 15, 2004. These activities will be performed 
by Mr. Stan Coriti, a Tetra Tech NUS, Inc. employee. After an evaluation of available historical 
inform~tion; it· has been Bnt~rffl;i·n~. that Mr. Conti'~ planned .activities will not involve a reasonable 
potential for any exposures to hazardous waste site safety or health hazards, and as such, the 
requirerrients of OSHA Haj'.;;t~qous W~§f~. ~9p~r~~lpos. ~nd. E;mergency R~.sponse (HAZWOPER) 
regulations ·are no(considered fo''be applicable'for the. purposes of this visit. Nonetheless, Mr. Conti is 
current in both HAZWOPER training and medical surveillance program requirements: 

If you have any questions, concerns. or if I can be of further assistance, please do not hesitate to contact 
me. 

Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:fld 
c: Mr. 8- Gorman (Code ES34) 

Mrs. D. Humbert 
Mr_ M. PerrY 

Mr. K. Henn 
· Mr: R. Basinski 
Dr. T_ Johnston 



· ~- TETRA TECH NUS, INC '1': 661 Andersen Drive· Pittsburgh. PA 15220 . 
. Tel 412.921.7090 ·Fax 412.921.4040 • wvwdetratech.com 

PITT-07-4-017 

July 7, 200_4 

Project Numbers 7448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) . 
P.O. Box 190010 
North Charleston, SC 29419-901 o 

Reference:. 

Subject: 

Dear Mr. Gates: 

CLEAN Contract N9. N62467-94-o~o888';'. 
Contract Task Order Numbers~nd 0357'> ·. 

Personnel Clearance for Site Visit ·]'.. 

The purJ)ose of this letter.is to inform:you'of'upcomin~fsifoactivifies't6 b~performed byTetiaTech NOS, ., 
Inc. personnel· ·under' ·tile :ctEAN ;contract; ahd:lfo''att~st th'at i'tfle: -personnel' idehilfied ·· her~in ate iii 
compliancewithapplioable OSHA tegutatioM~i· T'Nisi'ilform<ifloh iS'&ejng·s.librftltfed a~·'speeified'in S~~l:()ri 
H.14 -otthe compreh~t)sive toO.ffTenTi ·Envii'onm.ent~iiACfi&n ·Nav}i. (tLE,t\N) 'cootfact• ~6246T-~.4~o~·­
ossa; .:. The~ spooific··OSHA/fegulatron~.;!jnvolved. for :this . pfojecf''j'iettain fo employee . heald:'r'aiid '$afeti. 
training and medical su'fveilfu.nce. requirem'ents;:a.s: identlfi~d ifr'bSHA 29 CFR ·19+0. 120~ . ; ..• '. ·•. ,· '. •:. 

The subject . project-· and . planned> activities _· incWcfo dstaking: locations· of intrusive · sarri~iih~; , 
. insta11ationtdeve1bpment.·an<r s'amplirl'g tltrilortltonn~fwdns: ;~urtad~·vv~ter, seep ·~rid iedirri~nf'sarnp.1irig;: , .. '· 
and soil sampling using DPT at the NSWC Crane site inlndiaha. This is scheduJed Jo be co11du_ct.edfrom 
July 8 through August 6, 2004. Tlw individuals that will perform these tasks are erhploye'es Of tf)fra Tech 
NUS. They will follow the Health and. Safety Plan· for Cast High Explosives Fill and 13· 146 lneitn~rator 
dated June 2004. prepared under CTO 0343-and the 1-tealUi•and Safety'Plan for:Mlne Fill A'(SWMU 12) 
prepared under CTO 0357. These individuals are as follows: 

' ·Stan Conti 
Jim Goerdt 

·.··chip Laney 
. i"erryRojahn 

If yoa' have: any 'questions: c&n:tems~ o{j( fcan'be offuh~1=jF~~§~tance, pl~ase' do not hesitate to contaCt •. 
me.·· '1;;'· · · · ·· .--.:.,..:. " ... _, •• _, :·.· ·'· •:--..: .. ·--'•· · _.,.,_ ... ' · · · · · .. ·. 

;;::;_7I'J~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health_and Safety Manager 

MMS:lld 
c: 8. Gorman (Code ES34) 

0. Humbert 
M. Perry 
K. Henn 
R. Basinski 



TETRA TECH NUS, INC 
. 661 Andersen Drive • Pittsburgh. PA 15220 _ 
_ rel 412-921.7090 ·Fax 412.921.4040 • www.tetratech.com 

PITT-07-4-052 

July 27, 2004 

Projeet Numbers 7 448 and 6878 

Commander, Southern Division 
N<;lval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 324) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contrad No. N62467-94-D-0888 
Contract Task Order Numbers~'a'and 0357 

Subject: Personnel Clearance for Site Visit 

Dear Mr .. Ga:teS: ·· · 
·, .-l·· 

Th~ purpose of thisAetter·is-to ;.infoq:n you· of upcoming sltt! ·activitie$Ff(l be peiformed''by;a T ~tra ·Tech 
NUS, Ince empMyee '.under' tha·°CIJBAN cO-ntract;'-and''lO.··atte·sf-that ttr~?iildividual· ·identified· herein· is.· in 
compliance. with applitable OSHA regulations .. J&is information is being'$ubmitted as specified in Section 
H.14 of the Comprehensive Long-Term EnvironmenfaLAction Nav¥ (CLEAN) Contract N62467-94-D- · 
0888. The specific OSHA regulations involved for this, project pertain to employee health and safety 
training Ar,id, medical-sariv.eillance:1requirements; :as idei:itified in, OSHA ·29 CFR 191o~120_ · ·. : · · · · · · · · 

·:-.; . ' ·.,-._ .;-~ '· \~·.::. .··.>.,: .,- v- .:i:·;;, .··;. 
. . . \ . . 

The subjeeFproject 'and: planned act~ities include ov~rsite of field actiVitieS being conducted'. iit:NSWC 
Crane Site 'iri lodia'riaY·Thi~ is ·scheduled to be conducted· from Juiy' 28~29;, 2004. Ttiese,activities Will be . 
perfoniled: b56Mr.' Ma.rkPeterson, a I etra Tech NUS, Inc, empleyee; . . 

. ~ •. '! "< .~;:. -·· • 

If you have.any que~tions, concerns; or if I can b~ of furth~;.~assistance;"plea~e do not h~sitate to confact . "· · 
me_ 

Matthew M. Sol.tis, CIH, CSP 
~LEAN Health and Safety Manager 

MMS:lld 
c: Mr. 8. Gorman {COde ES34} 

Mrs; D. Humbert · 
ML M. Perry 
ML K. Henn 
Mr_ R Basinski 



. ~-· TETRA TECH NUS, INC ']t: .. 661 Andersen Drive• Pittsburgh. PAl5220 
· Tel412921.7090 • Fax412.921.4040 • www.tetratech.com 

PlTT-08-4-019 

August6,2004 

Project Numbers 7 448 and 6878 

.. 

Commander, Southern Division 
Naval Facilities Engineering Corriniand · 
ATTN: Bill Gates (Code tS 32) 
P.O. Box 190010 ' 
North Charleston, SC 29419-9010 

Reference: 

Subject: 

Dear Mr. Gates: 

CLEAN Contract No. N62467-94-D-OS88 
Contract Task Order Numbe1id5LLJ.d 0357 

Personnel Clearance for Site Visit. 

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS, 
Inc. personnel uncJer .the .CLEAN contract, and to attest that the personnel identified herein. are in 
compliance with app!l~able OSHA regulations: This ;inf_ormatiop is being submitted as specified in Sectio_fl · 
H.14 9J. the: C:Omt)f~heosive l:.;ong-, T~rrn: Envii'onm~n-tat ·Action Navy '(CLEAN) ContracFN62467 -94-0-
0888. ·.· .. ·The~sj)ecific:o$HA reguiationsJnvolved.for this pt~ject .pertain: to- employee. health and safety 
trainiog1and rnediGal suiveillance:requir~ments, as'.identifie€1 in OSHA 2SiGFR 1910.120. · · · · · 

··,· .. ;. 
The . subject ·project . c:tndr , planned· ac;tiviti~s< , . incl_µde •.··; staking, · · • l@.ca tions · of.·.·. intrusive'. · .sampling;· 
installation/development and sampling of monitoring Wells; surface water, seep and sediment sampling; 
and s~il, sarupling u§!@;OPT; at the ~$.WC Cr<;\ne site jnlndiqna. This ,is. scheduled to be. conducted from 
Augus(9;.:t~,fough S~ptemb~r 6, '2004,. The. individu<ils that wiUpert_onn Jttese tasks are employees of Tetra 
Tech NUS.· They will follow the Health and $~fety PlanJor G.astHigh'Ei<p!osives Fill and s:.:146. lnqioerat0r 
dated June 2004, prepared under CTO 0343 and the Heaith and Safety Plan for Mine Fill A (SWMU 12) 
prepared,und~.f CTQJl~57. These individu?-IS are.as follows: 

Stan Conti 
Jim Goerdt. 

Chip Laney 
Terry Aojahn 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate top?ntact 
me. 

Matthew M. Soltis; CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

0. Humbert 
M. Perry 
K. Henn 
R. Basinski 



TETRA TECH NUS, INC 
661 Ander5en Drive •Pittsburgh. PA 15220 
T.el 412_921.7090 • Fax 412 92 L4040 • www.tetrateth.com 

PITT-08-4-031 

August 13,2004 

Project Numbers 7448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 31) 
P;O. Box 190010 
North Charleston, SC 29419-9010 

Refe:rence; , , CLEAN Contract No. N62467 ~94-0-0888 
, ,. Gontra~t Iasl< OrderNurnqer-a.nd 9357 •. 

·, 

Per$.~h1wl Cle:arance:JorSite Visit- ,.; 
··> • 

. '.;::.;: 

Dear Mr: Gates: 

The purpose. of tbis letter is to ad.d.;personnel coi:lducling the fieldcactivities atthe NSWG•Crane site. from 
· August1Hi~t8,120U4./ML tom>:Oicksori· has been added tO .the field cr;evir performing thi.s. ""'.Oik Alhotqer · 
inforlna~ibnincuutd~tter dated:Augusf6i 2004 remain§ ·the0same~ - · · 

.. ', ·-.. -: ; .. 

If ydtJ'ha~e any questions; ·conce·msj or if lean.be offorther assistance, ple'ase do not hesit9t~ to contact 
me4·· ~~.\, :.'. , - -.---· ·· · ·~... ':,:. .. ~ 

;271?~ 
Matthew M. ·Soltis'!CIH!'.CSP 
CLEAN Health and Safety Manager 

MMS:lld 

c: B. Gorman (Code ES 42) 
D.Humbert 
M. Perry 
K.Henn 
R. Basinski 



TETRA TECH NUS, INC 
"661 Andersen Drive • Pittsburgh. PA 15220 -
Tel 412921.7090 • Fax 412-921.4040 • www-tetratech.com 

PITT-09-4-006 

September 3, 2004 

Project Numbers 7 448 and 6878 -

Commander, Southern Division -
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 32) 
P.O: Box 190010 
North Charleston, SC 29419-9010 

-Reference: 

-Subject: -

-Dear Mr. Gates: 

CLEAN Contract No. N62467-94-D-0888 _ 
Contract Task Order Number~nd o3s7 

Personnel Clearance for Site Visit ' ~ :· 

The purpose of this letter is to inform you of' upcoming site aetivities tdtbe perfo·rmed by Tetra Tech NUS,;;;•; 
Inc. personnel under the CLEAN_ contract, arid• to · attestai;tat-·:the : personnel dderUified : herein· are in 
compliance with applicable OSHAregulationsc This information is being submitted as specified in Section 
H.14 of the Comprehensive Long-Term, Envirorim~ntal Ad:idn NaVy.1(CtEANy:contrMt N62467-947o:,·; _ _;;~ 

_. 0888- .The specific OSHA regulations lnvolved for. this project pertain' to employee health arid safety 
tr?ining and mec:!ical surveillance requirements, as identified in OSHA 29 CFA 1910.120: 

The •.subj~9t _project _and planned. ac_tivities :•include staking<·looations•,'of '-intrusive_- s~mpling; -
installatiorifdevelopment and sampling of<monitoririg 'wells;: :ahdi.-surfac'e:iLwater; c:Seep"·•and- sediment: -·­
sampling at-tne NSWG Crane site in Indiana. This,is:$oheduled·tohe.~'eon~uctedJrom Septemben,7'-30.~- : 
2004. The individuals that will perform these tasks are employees ofTe_tra Tech NUS _ _They will follow the 
Health ancf S~fety· Rl<lll for Cast_.High Explosives- Ftlf ,antt B-:.14.6 Jnciner,~totLdilted_ June -2QOi:t •. prepar~ ,, 
under CTO _0343 arid the Health and Safety Plan for Mine Fill A (S\VMU 12) Revision 1, dated August•_. 
2004, prepared under CTO 0357. These individuals are as follows: 

Stan Conti 
Jim Goerdt 

Terry Hojahn 

-. 
If you have ariy questions, concerns, or if I can be of further assistance, please do::not-besit<lte, t9 coritact __ 
me. 

Verytru~you~ -_ _ __ ~ - _--

.YJ/~ 7U~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS:lld 
c: B. Gorman (Code ES34) 

D. Humbert 
M_ Perry 
K.Henn 
R Basinski 

-- \ 



TETRA TECH NUS. INC 
661 Andersen Drive• Pittsburgh. PA 15220 
Tel 412.921.7090 •Fax 412.921.4040 • wv\.-w.tetratech.com 

PITT -10-4-057 

October 25, 2004 

Project Number 7 448 and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: Bill Gates (Code ES 324) 
P.O. Box 19d010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contrac\ No. N62467c94:D~0888 
Contract Task Order Numbers 9343 and 0357 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpq$e: pfJl;iJ~ _1-E?~ter, ,is_, to-:inf~rJT} you of upcoming site _activities t~ be performed by a-Tetra Tech 
NUS,,. lnp. empl9_¥~e .. µndt::ir ~l,1e :CLEAN;,c;ontract, and to aUes_t t~at the indivjdual identifieq herein is in­
compliari(]e wl!h-.applig~q\e .QSHA, regulati<:>Mi This infor,r:n_~tion is being suqmiUed as sp~cifi,ed in Section 

-H.14 ,_Qt-Jhe-_ ¢pmJ?,mh~Q~Ive-Ji.-<?fl:g,.l efl:ll·J~rwironrnen~al!-Ac.tion --- Navy (CLEAN) 'Contract N62467 ~9<t~o­
_- 0888. -The specific OShfA rEfoul~tions irivolv!:i:c.ffOr-ttiis.project pertain to employee health and safety. 
training and medical surveillance requirements, as identified in OSHA 29 CFR 1910.120. - -

-· " ~.; ' ·'.:~ ;~. ' . ·. { : ., : ~ ' .. : . . · .. 

lhe _ ~~R-i~ct _0pr9j~~'· :Cl:~, ._ plaljlned . , aptiviti,es in_clude stak,iflg ·· locations ,()f . intrusive: _ sa.mpling; .­
installay9r!9rY:E\llopm;eHl:~l}d,;S,<3<{T)P.\iflg .q~,;rrioni~orir:tµ ~~lls: :~l1rface "."'3:t~r. seep and sediment :,samplingi · -· 
and .spil s_aff:lplmg ,usu1g, Q~Tat,the NS.\IY.C,Crar;i~1~1te;m Indiana. Th1s _ 1s scheduled to be ,co.nducted from 
October 25 ttii.ougb'"NovemPer_- 22; 200,J:, .. 'tile in~iv,i(f.uals that wiil perform these tasks ar~·ewployees of 
T e~ra J~~h Ny*,; • 'X~~VirJlU, tbiloYf., t~\'l H~~Jth ·~~~t'Saf~tY- Plan -tor ;Rast High Explqs1ves Fill a~(f 8-146 _ 

__ fncmerator dated August 2004, prepared under CTO 0343 and the Health and Safety Plan for Mme Fill A 
(SWMU 12) dated August 2qG4, prepared under CTO 0357. These individuals are as follows: 

~~ . . ,\) __. ·; . 
· stan Conti 
'JlrhG6erdt 
Ter1y Rojahn 

' . 

If y~u ha:'v~ any questions, concerris: or it I cari bf: ot furth~r assi$tance, pleas.e do not hesitate to contact 
me . 

• Veiy truly yo'/!" ~-/, " -
-YU~~, . 

- . 

Matthew M_ Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/mlg 

c: Mr. B. Gorman (Code ES34) 
Mrs. 0. Humbert 
Mr. M. Per1y 

Mr.K. Henn 
Mr. R Basinski 
File copy CTO 0343 and CTO 0357 



PITT -11-4-003 

November 3, 2004 

Project Numbers N0039, N0989, and N8925. 

Commander, Southern Division 
Naval facilities Engineering COmmand 
ATIN: .Mark Davidson (Code ES33) 
P.O, Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-0-Q888 
Contract Task Order Number 0078, 0328; an~·~ · . 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Davidson: 

The purpose of this letter is to inform you of upcoming site activities to. be performE?d.t:iy Tetra Tech ·NUS; 
Jnc. personnel iunder the· CLEAN contract/and to·: attest that the pefaonriel identified. fiBrein·are in 
complia:nce'yitith applicable OSHA regulatidrisl This· inforrnatiori iS bein~f subhi'itted. ;fs specifi~d-'in' Seetion 
H;14 _of<ithe·· Comprehensive tong-Term. Environmefifaf'.,Action Navy'(CLEAN) Contract· N62467~94~n-· 
-·0088/ iline :specific ·OSHA .regOlations inv0lved ;:foh tfiis project ·'p~rtair'i ·to 0:employei=vn~lth ;;i.dd safety •· .· 
tra.ining and medical su'iveilla"1¢e requirements; a:s·identifted ih OSHA· 29•0FPl' 1910.126,' 

• . ' . . - . ..~.. . . t. . ;.,":: . . • 

The. subject· project and planned. activities include collecting groundwater samples at Site 8, Sites 36. and 
37, amfSite<59; and collecting a soih!!amp1e:a:t;Site 37at the NA:s·.Ci3til Field·:site ·in Jacksonville, 'Florida. · 
This isi·~'ciletluled· t6'be cohducted< N~veml)er 4 and Nevember 30; ~2004, The· individue'ifa that WIU'pt'iftorm' . 
these'laskk-,are ·em·r>1oyees ,6fTetra Toch-·Nus .. ·They wiW'f(;Haw·1t)Ei-~e<i1th •andsaf~typtan t& NAtronaf •• 

. Attenitation Grour'ldw~tef M6ni~oring Site$; Revision 4 datediMay ~004;.rand the Health antLS~tl!!tf Pfan for 
Operabl~ Unit 9, Site 5!:(:: Buildings 324/1845 Area Rerh~dlkli· inv~$tig~tiori datedSeptetnh~r 2o64. · "ti-rese 
individuals art~· as fbllo\i( . . . . . . . . . . ) . -· ' " ;, ' . . . . . ' . . . . . . . 

.. •h; :.· ·' . 

Scott McGuire..,. 
Chris Gleaton 
Gus Nelson 

+ Daye !?iefken 
Shi!i~, ,~allard 
·Mervin• Date 

If you have any questions, concerns, or if I qo b_e qfJu,r;ther, i3..~.si$tance, plei;i.~e do not hesitate to contact. 
me. · · · ·· ··· · · · · 

MMS:lld 
c: 8. Gorman (Code ES34) 

D. Humbert 
.M. Perry 
K.Henn . 
M. Speranza 
File 



TETRA.TECH NUS, INC 
661 Andersen Drive • Pittsburgh. PA 15220. 
Tel 412.921.7090 ·Fax 412.921-4040 • www.tetratech.com 

PITI" 12-4-003 

December 3, 2004 

Project Number N6878 

Commander, Southern Division 
Na val Facilities Engineering Corrimahd · 
ATIN: WiUiam Gates (Code ES31) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-0-0888 
Contract Task Order Numbers 0160, 0331, ~;·and 0357 

Subject: Per$onnel Clearance for Site Visit 

Dear Mr. Gate~: 

The purpose of this_ Jetter is to inform you of upcoming site activities to be performed, by T~tra Tech NUS, 
Inc. employees under the CLEAN contract, and to attest that the individuals. identifi\&l'her$in are in 
compliance with applicable OSHA regulations .. This infqrmation is being submitted cis spEbeified ih, Seetion 
H~ 14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Cohtrac;t ~62467-9,4~0- . 
0888 .. · The specific; OSHA regulations involve'd. for this project pertain to employee hea;ith and safety . 
training and medical surireillance requirements, as .identified in OSHA 29 CFR 191,Q~ 120: · · 

The subject project and planned activities include staking · location£: ·. of ihtrusive · sanipling; 
'installation/development arid sampling of rrionitoring wells; surface water, seep and sediment sampling; 

· and soil sampling using DPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled to be ~onducted from December 6,_2004 through December 17, 2004. The individuals tha~ will 
perform these tasks are employees of Tetra Tech NUS. They will follow these listed health and safety 
plans. 

• Health and Safety Plan for Solid, Waste Management Unit 7, dated December 2004, 
· prep_ared under CTO 0160~ . 

• Health and Safety Plan for AGRA Facility Investigation at Building 106 Pond (SWMU 8) 
and Roads and Grounds Area (S.WMU 15), dated November 2004, prepared under 
GT00331. 

• Health and Safety Plan for Environmental Indicator Investigation for SWMUs 18, 19, 20, 
and the Old Gun Tub Storage Lot, dated November 2004. prepared under CTO 0331. 

• Health and Safety Plan for Cast High Explosives Fill and 8-146 Incinerator, dated August 
2004, prepared under CTO 0343. . 

• Health and Safety Plan for Mine Fill A (SWMU 12). Revision 1, dated August 2004, 
prepared under CTO 0357. 

These individuals are as follows: 

Stan Conti 
Jim Goerdt 
Terry Rojahn 
bonald Westerhoff 



(11:] TETRA TECH NUS, INC 

PITT-12-4-003 

Mr. William Gates 
Naval Facilities Engineering Command 
December 3, 2004 - Page 2 

If you have any questions, concerns; or if I can be of further assistance, please do not hesitate to contact .. 
me. 

Very truly yours, 

.>r!J,_Mfa 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/mlg 

cc: ··M~,~~~~~~~&-~rijJ~~-l~c.- ·. 
Mt:M'arkPer,Y:TtNUS, inc, ·· ·· 

···Ml<keith.fifo19~ nf1us!·)nc.· . , 
· R{)ger Clark: ~h-O~;Ttf';lp~.Jilc. 
Mr. Ralph Basinski, 'ttNOS,' Inc. 
Fil~ copy CTQ. 0160; 0331,.034,~. and 0357 

·: '. : ~- ' l.~ ' : ' . , ... ' ! . ' . ; • • . - ... : 

,. : 't . ; ,;,· 

.. ~ -~ .·.·· 



PITT-12-4-053 

December 30, 2004 

Project Numbers 3961, 1245, 7448, and 68l8 

Commander, Southern Division 
Naval Facilities Engineering Command 
ATTN: William Gates (Code ES31) 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-0-0888 . 
Contract Task Order Numbers 0160, 0331, 0343, an~~3, 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

The purpose of this letter is to inform you of upcoming site activities to be:perf~rtned-byTefraTech NUS, -
Inc. employees under the CLEAN contract, and to attest that the individual~ identified herein are in 
compliance with applicable OSHA regulations. This information is being submitted as specified.inc Settion · 

· H.14 of the Comprehensive .Long-Term Environmental Action Navy (GLEAN) Contract N62467;94~o:. 
. 0888. The specific OSHA regulations involved for ·this project pertain fo. employee·hea1th-1ahd satety -
· training and medical surveillance requirements, as identified in OSHA29 CFR 191o_126. 

The subject project and planned activities include staking locations of intrusive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using DPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from January 4-28, 2005. The individuals that will perform these tasks are 
employees of Tetra Tech NUS. They will follow these listed health and safety plans. · . 

• Health and. Safety Plan for Solid Waste Management Unit 7, dated December 2004, · 
prepared under CTO 0160. · 

• Health and Safety ·Plan for RCRA Facility Investigation at Building 106 Pond (SWMU 8) 
and Roads and Grounds Area (SWMU 15), dated November 2004, prepared under 
CT00331. 

• Health and Safety Plan for Environmental Indicator Investigation for SWMUs 18, 19, 20, 
and the Old Gun Tub Storage Lot, dated November 2004, prepared under CTO 0331. 

• Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator, dated August 
2004, prepared under CTO 0343. · · 

• Health and Safety Plan for Mine Fill A (SWMU 12), Revision 1, dated August 2004, 
prepared under CTO 0357. . 

These individuals are as follows: 

Stan Conti 
Colin Doolan 
Jim Goerdt 
Terry Rojahn 



('lb) TETRA TECH NUS. INC 

PITT-12-4-053 

ML William Gates 
Naval Facilities Engineering Command 
O~ember 30, 2004 - Page 2 

( 

· If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

~Tn~ 
Matthew M. Soltis, CIH, CSP · 
CLEAN Health and Safety Manager 

MMS/lld · 

cc: Mr.·B. Gorman (CodeES34) 
Ms. Oebra Huml;>ert;TtNUS~.;lnc, · ,, · 
Mr.:. .. Mai"k Perry, :itNu·s, }f:tC·~·~·,_,.,: {.· 
Mr.·.Keith:Henri;TtNUS, Inc~; ... 
Roger Clark, Ph,O:, TtNUS; :Inc: 
Mc RalphBasinski,TtNUS,..tnc~ ., , ' · . 
File copy CT00160;.0331, 0343, and-0357 

:• ..... 

. -~. 
.-... 

.',-_ .. z · .;l,c· 

~ '. 

\ , 



TETRA TECH NUS, INC 
661 Andersen Drive* Pittsburgh. PA 15220 
Tel 412.921.7090 •Fax 412.92'-4040 • www.tetratech.com 

PIIT -2-5~050 

February 25, 2005 

Project Numbers N1245, N6878, and 00042 

Commander, Southern Division 
Naval Facilities Engineering Command 
AITN: William Gates (Code ES31) 
P.O. Bo~ 190010 
North Charleston, SC ~9419-9010 

Reference: CLEAN Contract No. N62467-94~0-0888 
Contract Task Order Numbers 0331, ~'1,"and 0376 

Subject: Personnel Clearance for Site Visit 

Dear Mr. Gates: 

: -~ ·. -~ 

; ~ . . .. 

The purpose of this letter is to inform you of upcoming site a_ctivities to be performed by Tetra Tech NUS, 
Inc. employees under the . CLEAN contract, and. to ·attest that the indivldu~ls identified· herein are ·in 
compliance with applicable OSHA regulations. This information is beingsubinifted.as specified.in. Section 
H.14 of th~ Comprehensive long-Term Environmental Action :~favy· (CLEAN) Contract' N62467~94-D-
0~88: The specific OSHA regulations involvec;:f for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified inOSHA 29 CFR 1910.120, 

. . 

The subject project and planned· activities include sta~ing locations of intrusive sampling; 
install.ation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using DPT and hand augering techniques at -the NSWC Crane site in Indiana. This is · 
scheduled to be conducted from February 28 through March 16, 2005. The individuals that will perform 
these tasks are employees of Tetra Tech NUS. They will follow these listed health and safety plans. 

• Health and Safety Plan for ACAA Facility Investigation at Building 106 Pond (SWMU 8) · 
and Roads and Grounds Area (SW.MU 15), dated November 2004, prepared under. 
CTO 0331. 

• Health and Safet}' Plan for .Environmental Indicator Investigation for SWMUs 18, 19, 20. 
and the Old Gun Tub Storage lot, dated November 2004, prepa(ed underCTO 0331. 

• Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator, dated August 
2004, prepared under CTO 0343. 

• Health and Safety Plan for Mine Fill A (SWMU 12), Revision 1, dated August 2004, 
prepared under CTO 035.7. . 

• Health and Safety Plan for Risk Assessment and CMS at Solid Waste Management Unit 
(SWMU) 9, dated February 2005. prepared under CTO 0376. 

These individuals are as follows: 

Jim Goerdt 
Terry Rojahn 



("R:l TETRA TECH NUS. INC 

PITT-02-5-050 -

Mr. William Gates 
Naval Facilities Engineering Command 
February 25, 2005 - Page 2 

. . 

If you have any questions, concerns, or if I can be of .further assistance, please do not hesitate to contact 
me. 

Very truly yours, 

/Pt~}H.~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

.MMS/lld 

cc: Mr. B. Gorman (Code ES34) 
Ms. Debra Humbert, TtNUS, Inc. 
Mr. Mar.k Perry, TtNUS, Inc . 
. Mr. KeithJiem1; TtNUS; lnp. . . . 

. filoger-Gl.a~i P,h,Q., TiN_tiS,.ln.c .. ·· · 
Mr, Aalpl;l .. Basins~i. Tt('JlJS,Jn~;;.' 

_ ·F.iieGopyCT0·0331; q@.57,:~md 0376 
--, ·... .. ~-.. · ··.:··· 

.·.-.. ), 

:.• 



SITE-SPECIFIC TRAINING DOCUMENTATION 

My signature below indicates that '- am aware of the potential hazardous nature of performing remedial 
investigation activities at C.Rl\10 E; · and that I have received site-specific training which 
inclµded the elements presented below: 

• Names of designated personnel and alternates responsible for site safety and health 
• Safety, health, and other hazards present at the sites 
• Use of personal protective equipment 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• Contents of the Health and Safety Plan 
• Emergency response procedures (evacuation and assembly points) 
• Initial response procedures · 
• Review of the contents of relevant Material Safety'Data Sheets 
• Review of the use of Safe Work Permits · 

I have been given the opportunity to ask questions and all of my questions have been answered to my 
satisfaction~ • .1 further. state, ·that the· dates of . my training· (introductory, refresher, and supervisory, ·as 
applicable) and' my medical surveillance requirements are accurate and correct to the best of ·my 
knowled e. · · : ·.· 

Name 

:·(Printed and Signature),. 

·Site- 40-Hour 
Specific .•· Training 

. Training · · (Date) 
Date~ 

a-Hour 
Refresher 
Training• 

(Date) 
( 

i2 - 03 

fJ~8-D.. 1m /;L- DJ 

:200.J.. /2.- .).003 

1z./01 

8-Hour 
Supervisory 

Training.· 
(Date) 

/>.l A 

•• µ 

'84 

fl - J.,00 3 

NA 

Medical 
Exam··· 

~ . .. :>. -

11- 03 

Jl-0:3 

1 l /o3 

I ci/ 0:2.._ 

ll/02. 

11/03 



FIGURE8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

RevisionO 
July2004 

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 person11el and alternates·responsible for site safetyand heaith 
• Safety, health arid 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 have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training and my medieal surveillance requirements are accurate and cOrreGt< 
to the best of my knowledge. . .. 

Name 
, ........ ., . 

· (Printe<f and Signature) 

Site­
Specific·· 
Training 

Date.·· 

40-Hour 
.TraiOing 

(Date)·· 

8-4 

8-Hour .. 

Refresher 
Training ·: ·· 

(Date) 

8-Hour 
J\,!ledical 

. Supervisory 
Trainirig :(Datef • :. · J;)q••.!JI, • · ·· 

·• .. 1 

.··: .. ·"-:.. 
.. 

. 

.... ··. 

CT003S7 

·:. 



.·.· 

-.. ;;-,. 

Railway Access Plan Pre-Task Briefing 
Attestment 

By rriy signature below. I attest that I have participated in a pre-task briefing which included a 
review of the TtNUS Railway Access Plan for NSWC Crane Hill 600 activities. This briefing 
addressed supervision and communication of on-track safety methods prior to commencing work 
in this area, in accordance with Federal Railroad Administration regulation 49 CFR 214.315. 

My signature also- indicates that I was provided an opportunity to ask questions during this 
b~iefing, and that any questions raised were addressed to my satisfaction. 

~;~~~tg~~~~~ ~~E~~~'llit!w.:~~t;.; 
I u .... 2.( - o y · · .. · j x.. 

.·.,· .·',;. 

"J,---'--~~~~~~~~~~-'--t-~-'-~~~~-'-,--~~~~;--,.-~t---~~~~-=~--1~~'"'-~~~--l 
:,_, 

:' ,, f. : .~: .-.... ' 

.,_,_ 

_.,. 

~~::.--~·- ;:1' 

. ;~ 

'.···· 

Vl-1 

) 
._.f 



Certificate of Tra/hing 
THIS CERTIFlES THAT 

TERRY R OJ AHN ·· 
. ' . . ' .. ·· 

has successfully· com~le·ted a course· pf i1~~tructj9n on . 
. . ' . : '"• .. ..~ 

. . .. 

SUPERFUND TRAIN:lN Gi .; C.t •. ASS 
. . ... . . r .. ... 

prepared and conducted by·:f~,~:>··1c ·· .... · .. 
. NUS Corporation, Pittsburgh, Penns~l;vignia 

' . .. ; .· ... 
. :...:.····· _,. ·-

SEPT. 30 - OCT. 4, 1985 

Date of. Award ·. 

::·~' . : . 

. . - . .· e . . . 
. ~J!t.~u·~~:~.:__· 

Gary F. · .. h, C.S.R E. D-e·nnis Escher, P.E. 
Director; ·H~ , Safety Training Vice President 



~ ~ 
Senior .Instructor 

. ( IL) . T~T~~ TECH NUS 

. CERTIRCJiffl'.(:fll:TRJftqt/116 . · .· :·: .· :'.·· •": :[i .. :; ·:;;· .. :· .:•···.; ·_. ; .. ;_:·'.ci;',~)/, :·~.~;,·--~~ ... £;x·:.; .•. : .. 
THIS GiRffl'FIES']f.f1\'T: .. ·•· ···· . ·· .. · .. 

·~e;;:·~;;~~:·\. , F;,;<.'!·······~···~······ ·. 

···.-._: (·. ~· ·.··: ··j ... ··:. ::· 

AND.SUPERVIS"!f. .;;.'"' :~ "-.::; '" >R TRAINING~ . ···- ... ,, ... ,._.,. .., .. ,.... . •· :-: .. ":.. . .. ,. 
;. >>,~.; · .. J. . · . .;'_. 

prepared and.· 
Tetra ·Tecti 

Pittsburgf1, R~ 

D~te of A»1ard 

·~ J~L~ 

Training Services 
. ·Manager 
Training Services 



·•· UTO. nv1C· 11.nr ™ ·. : ·· ~~~cm~Wafk:. 
RELEASE TO DUTY 

CLINtC INSTRUCTIONS: Complete and give to employee before they 
leave. the facility. This is a requirement of Tetra-Tech NUS. · 

~mployee Name: ."TER~Y Ro..iAHN 

Office Location: p.,:-rcrssvRGu 

Yes No 

r( o 
... ,; 

To work wlfh h~ardous rifat~rials in 
accordance·witn 29 CFR ~;910.120. · 

. -: . . . -·· . . ; ;: - _:" ,.,. :· . -~ 

. Jot~se re~~friiibry prbtective,e~uiprnent 
· ih ~ccord~'11.ce:with 2~bC~~ p~l0.13~~ 

·~ -,. ;_~~·"'.:'. ":;,,. ;:;~··· 

.~ . ,: : ·... . ,<! /';;:,)>. . ;?.\ .. :(''. . .., ;_,, !:;:... ;,: ,J} ;,,., .. ·. 
\ . Based on leye li~ited in~grrpfi~tcm avajl~bl~.--to me.?J thj~ ti.rtl,~, I fina_~t~o f:\efcessify ., 

for immedi~.te r~strictior\S.~nctl release t~I$ empf9ye€ffot'tfqty.: m:S$ understood: 
and agreeq1up:q~ by th~ .. ~IJlpl;~yer or:.~ot~~tial employ~~r)~!Jhis e~amiq~~ that · 
subsequent cd~prehef!~i"-~ tgview Qt~r.i1r·1aboratcf!iiy ar:,d ~~~er teSi~!9at?,~tiY . 
WorkCare may .. :detect neal~h:·conditio.os hot appafenf!\o n,l.~. ·1t istfilrth(frJ'agre~g. 
and understoq~lh~t sq~hi'fa.~~llh 'corj,d.Jti~:~~ mayj1ec~~s,i~~~~ the "n~edt!9r "···· .~. 
workplace restnctions. ~'.Examination;h.aS·· been p'erlorme:cfiii compl·iano~"~with 
1910.120and1910.13~t · .. ·· · · ;.~ 

::::d: A:;;<r: M.D. 
:r~·. 

', *.~*Employee*** 
- :: .:::'· 
.. --· ,· 

BriQ,b tl)is form back to the office and fax it to: 
Matt Solt(s, Corporate Health & Safety (412) 921-4040. 

333 S. Anita Drive. Suite 630. Orange. CA 92361 • (71•) 91&-74!1 • (800) 4.SS-61.S.S -. FAX (714) 4S6-21S4 
E-mail: info@woB,C41r'C..com • Website: www.wockcan:.oom 

·" ·~·: 



RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to employee before they 
leave the facility. This is a requirement of Tetra-Tech . 

. 

Employee Name: TQ\lf::±- -~d~ 
Office Location: ~\ult#'--! 

Yes No 

B D 

' . 

To work with hazardous materials in 
accordance with 29 CFR 1910.120 . 

. J)·phy,~~. res pJr;ator;y PEQtectJye,~~uipment 
in accordance with 2:9-GFR19·10 .. 13.4/. - ... ·····-. :·'"·.. . . : . . -

.. ;·, ..• 
: ; ;.. .. • ~ 

. . . . 

~ ::- . :~:.,_ ... ,. .. ,,._,· .. :.···., .· > .:- .... <:~ ;.,::-.<- 'i~: .. "'.'"1 ·. ·· 1··.:.' .·-~_:·.--.~: :._ .. ''~ 1"•.'•('· '; .-> :.-~ ·._.~~ .. :_,:·, ·:·"-:-·._.>· ··. 
•~- 8asad-~.orittie··11tl1iteq int6rmatiqri··avaifao1a.'J6' me.:a(t~is time; l)fna no;::f.Jeces~jty 
.. for immediate ·restrictions arid' I" release this emp'Joyee ford11:ty/. lfi~'und~Jst~od 

and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data .by ,,:, . · 
WorkCare may detect health conditions not apparent to me. It is further agreed 
and understood that such health conditions may necessitate the need. for, .. ·.· · 
workplace restrictions. Examination has been performed in complianG..e ·with· 
1910.120 and 1910.134. ' 

Signed: -~-c;--~--~--~--__ · ___ M.D. 

Date: } ) - ) -,; i 

333 S. Anita Drive, Suite 630, Orange, CA 9286& • (714) 978· 7488 • (800) 455-6155 • FAX (714) 456-2154 
E-mail: info@warkcare.com • Website: www.warkc.ne.com 

.. · .. -~·: 



TETRA. TECH NUS. INC. 
661 Andersen Drive. Pittsburgh. Pennsylvania 15220-2745 
(412) 921-7090 •FAX (412) 921-4040 • www.tctratcch.com 

March 11, 2003 

Mr. Stanley Conti 
Tetra Tech NUS, Inc~ 
Foster Plaza 7 
661 Andersen Drive 
Pittsburgh, PA 15220 

- ... -

·' --- ._ ~ ·. ' ' 

-.· ··-- ·-
Whom It May Concern~ • · · 

~ ·. , : . -, .. ,. : :· :- r,. 

This letter is to· 'de'tl:ify'\thijf-Mr;'":.s\~riley::o8'illii''~u2t~ssf~lly completed, a: course of 
instruction in Ha~ardous M'atedals'Jffilndling:for· Hazardous Waste Site Workers which 
meets the criteria established in 29 CFR 1910.120(e)(3)(i). This course was prepared 
and conducted by T.etr~ Tech. Nl),q (formerly .Brown. arid .. Root Environmen.tal, ~- divi,sion 
of HAL!;.:iB'tJRf:bN ·_NUS Cotpc/ratiCinf in Septetnber·f983~ '. If yoG''.h~~e' ariy quesff6ns. 
please feel free'td cohtact me. . .. ::, ..... ~·' '· ' .· .. .) . 

' . ·. : . ' ~ 

Very truly yours;:''" . " ' ... \"~- . ;-: ~. ' ' 

!·' • • ; ~ • r • /· 

JKL:lld 



'. \ .. 

',: -(-rt) ,' c~!~~i~~~~i~~z;a 
···• )l''"'m"""' ~~~i~~~j\o.~<>t>.,wo;io," 

GENERAL Sl'f'EWO.F.!i<f:!l;tA!;FRESHEA· 
Ai'ic $U-PERv1sbFi.Rt:'F/iESHER TRAINING· 

Senior lnslruclor 
Training .services 

'. . . . ........ :. . -

piepareci;ahd inslructeif~yfetra Tech NUS, Inc. 
Plllsburgh, Piiimsyi~ania 

Ma{14, 2(104 
Dale ol Award' ~~ #: 

Manager 
Training Services 



•
·WoRKCARE TM 

. A Trademark ofWork:Care, Inc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete.and give to employee before they 
leave the fa~ility. This is a requirement of Tetra-Tech. 

:::~~::::e: ~l£(Jrl\, 
Yes No 

flt. D 

TcfWork·With. haza'rdous materials in 
acdordan8e With 2:9-;CFR 1910.120. 

: .7.·; . •• .. ; ' ~ . 

To use r:espiratorj:.protective equipment 
in accordance.with:29 CFR 1910.134. .. ~ ·. ),. .. , . 

Based on the limited infortni:\tkm available to me at this time, I find no necessity 
for immediate restrictions _arl~d release this employee for duty. It is understood 
and agreed upon by the employer or potential employer of this examinee that 
subsequent comprehensive review of all laboratory and other test data by · . 
WorkCare may detect health conditions riot apparent to me. It is further agreed 
and understood that such health conditions may necessitate the need for 
workplace restrictions. Examination has been performed in eompliance wi~~ 
191o,120 and 1910.134. .,:_,. 

S
. d ·. . 1-h- ~/Yvi>-/1--i/J 
1gne: ~t v 

oate: \\\\ \ct\ \o\Dr 
. \ \ 

M.D. 

· ***Employee*** 

Bring this fonn back to the office and fax it to: 
Matt Soltis, Corporate Health & Safety (412) 921-4040 

333 S. Anita Drive, Suite 630, Orange, CA 92868 • (714) 978-7488 • (800) 455-6155 • FAX (714) 456-2154 
E-mail: info@work.care.com • Website: www.work.care.com 



.. 
0 
:;l 

·.; .. 

~ - :-.-: ...... • 1 -

·. TECHNICAI:-:. EN'¥lRONMENTAL 
.SERVICE TRAININGINSTITUTE 

. . • . .1. : . . 

certifies that 

has successfully met the 29 CFR 1910.120 certificate requirements for the course entitled 

40 HOUR HEALTH &·SAFETY TRAINING 
... GENERAL SITE WORKER (E-3-1) -

and in evidence thereof is awarded this 

CERTIFICATE OF COMPLETION 
on the 

APRIL 30, 1992 

30 TH day of APRIL I 1992 

Passed Exam 

HSW-00780 
~~ 

.TEST 
. iriStitU.te Certificate Number 

l l 10 Navj\ho D~. • Suite 602 • Raleigh, North Carolina 2 7609 • 9)9~876-8440 
. . . . . ... " 



::··. 

. ,:: .. 

. ~ ......... · 

.·. ·:·'1·.' . : · .• ~,-;: ··.. . .. .... ·;···.-~. ,-·_:·:'.;::·:~:.'·(~··.·;:-'.". . ·· .•. 

(,.f 1.~l!;i.!:;~:~tG,f i~ij~Q$X'. ··.· 
CERTIFIC ·· 

uccessfully complete ., 

O~H 

GENERALS 
SUPERVI;$ 

· pr~p'ar.ed atfd. 
re.tra~tec 

Pittsburgh, • 

. '·~·emt:e· ··m b··e. · · ... lP .. tf.;,. :~ .. '.·· ·.~ .. . :~ · .... 

' ~-

.. ~ ..... ..··. ~·. "W1···· · 

~ L' ·J~:ra··· 
Manager 

. ~. . 
. !.; . 

. Training Services 



Release to Duty 

NAME OF EXAMINEE: 
':.-.:·,:.···.;·'.:··., 

- ·. ::···:-·:.; " ..... 

.:::. :~ .. --:.·. 

DATE: 

CLINIC NAME: 
.. 'Gaitb~r~burg, Mo·2oa79;35a4'· 
-,~ . . . ' ·- ·; .. -. -. -~· 

COMPANY NAME: .: _·.-.. 

. / 
r-:. 

··,,· 

. '<'.... ._;.-:~~~~-' . : . • . ::_ . :::''~': • ' ' . • . ,~· . .. "·t~ .: 

Based on the limit~d information WdrlcCateT~ ha;; r6:quested me to r~view,. a8 stip~l~ted in the, .. 
,, . .:: . - .· . .. . - . ·.< - ·. '. '·-·. -

WorkCare Clinic.al Operations Manual, I fift&.:n~hiecessi:ty fonihfriediate &stticti~nsi·and I .. ·' 

release this empl6yee for duty. nis underdtb~d~~~agfeed u~on b:~the empl~yerdrpotentiaL·; 
employer of this ;examinee::.!hat s~bsequent:·conipI"ehensive review of all labdtatory and othef test 

····:. ·.· 

data by WorkCare, may detect health conditions not apparent to me. It is further agreed that 

such health conditions may necessitate the 4eed (or workplace restrictions. 
. . ~ . 

:·~<-·: .... : 

... •' : '>. ; . ·-~·-·. . 

Signed: ____ ~~·-· :c__···-------~- M.D. 
Examining Physician 

Dated: ____ ?~· -'~L_f°_-_]d~;~o-~_· ~---~ 

333 S. Anita Drive, Suite 630, Orange, CA 92868 • (714) 978-7488 • (800) 455-6155 •FAX (714) 456-2154 
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CERT/FICA.TE 

OSHA, 1910.120 
Hazardous ·Waste 
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Operations and 
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40 Hour Course 

Q 
~-

P. 0. Box 300068 

Fern Park, Florida 32730-0068 
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:· :·. . . . ·.-: ·":~ WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: Goerdt, James COMPANY: 
SSN: 481-86-2691 POSITION: 
DATE OF EXAM: 11/07/2003 LOCATION: 

. EXPIRATION DATE: 11/07/2005 SITE: 

TT/NUS 
· Environmental Scientist 
TT/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 ab.ove. · · Yti NQ Undecided. 

. Has the employee any detected medical condiii9ns that .would 
increase his/her risk of material health irnpaimfeht from 
occupational exposure in acC:o(-cfance with 29 CFR §1910~120? 
Do.es the employee have any. limitations in the use of r~pirators 
inac;cordance with 29 CFR §1910.134~ 

.. 

SIATUS 

D 0 D 

D 0 D 

'"". ., .. . 

-}. 

1. 0 QUALIFIED The examination indic,ates· no·:significant~~dical condition. Employee ~ti be ~$.signed . 

~ D QUALIFIED - MT:::::i:•·;;:;;;;:~;1~:~ ·~~~~~*~~f-1 
3 .. D NOT QUALIFIED 

COMMENTS: 
' . 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the rnedieal: 
examirmtion and any medical conditions that require follow-up examination or treatnienl 

Name of Physician: Scott Hardy, M.D: Date: 11/11/03 

Signature: . -···"'°~..4f-><'7J>.U> 
WorkCare 

333 S. Anita Drive. Suite 630. Orange. CA 92868 
(714) 978-7488 • (800) 455-6155 ·FAX (714) 456-2154 
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This certificate is confirmation that 

-·has successfully comp!~ted the course arid 'examination,-for 
' . .:. ,' ' ' . . . "···- ·. ·., 

40 HouR.-HAZWOPER· TRA.INING 

Certificate No .. 010471' 
•, 

....... 

.· ·.· 

·December, 2001 .. 
'· 

f ndianapolis, f nd~§r:ta>.' 

; --

. " ...... ... ,: .......... ,'• 
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TRAINING 
. . . 

CERTIFICATE 
Presented to: 

$~91)~ 
Has successfully completed the: 

8-Hour HAZWOPER Refresher Course 

Presented By: Scott Defenbaugh 
. Presented this 17th day of October, 2003 



MEDlCAL APPROVAL FORM 
For En1pfoyccs ~f ¢nvi.ronmcntal Ji'icld St•rviccs, lnc. 

Participant Name : Joshua Dutton 
The ahove:..narncd individual has: 

Dale & Time of Examination: Janmiry 16th (a), 8:00a.m_ - t~ 
\ 

_I. Undergone a physical examination in accordance with OSHA 29 CFR I 9 I 0.120, and found to be 
· . /medically - _ .. 
( vf qualified lo perform work at hazardous work sites. 

-- ___ .(. ) not qualified to pcrfonn work at hazardous work sites. 
-and-

2.'. /lJnd~rgone a physical _examination a_S per OSHA 29 CFR l 910.134; and found to be medically 
(t.y" quahfic<l to wear respiratory protection. 
( ) not qualified to wear respirator protection. 

Myeyahfation has been ba.:;ed on the following, as provided to me by the employer. 
· --·•· (-J A Copy o(OSHA Standards 29 CFR 1910.120 and appendices _ 

_ -- :( -1,.. A description of the employee's duties as they relate to the employee's e.iposure. 

,";\:F __ -.•• ~._-_i'c_i_J( __ •• __ ._:,-:.x_:_ ) · A list of known/suspected contaminants and thei(concentrations {if known) 
-~ -::- 1 A description of any personal protective equipment used or to be used._ 

--. -/'- :\U-~~'(v) Information from previous medicalexaminations oflhe employee which is used not 
' ' _; -> readily available to the examining physician. 

~.~'t£'' i£o1£T ~" ,havecxamined -::\o<;\..y\)J~ 
. - Physician's Name (Prin,t) - - Participant's Name (Print) 

· an4;~iV~ ~etermined the. following information: 
':······ 

-, ., .. I Results of medical examination and:te~t (excluding finding or diagnoses unrelated to occupational / > 
exposure): -.. -; · ::_.)' ;;:•,:\ ' 

-'~<; .. · 
..:;:,Jr·~ 

- ::··. 

- ··: - .. ,z, •• . i\;-~:;ff;R 
Any detected medical conditions which place the .. employee at increase risk of materfalin1painn6h_{()r'.thd:~~ 2. 
employee's health: · · -_ ;, · ,, 

'-",--------------.++'~t---~~------'-------------------'-"-'-'---.,-':;)_:_,_. -. . ..: .. :. ~:;-\ 

3 .. Rccommende~ limitations upon the employee's assigned work : 
. ' . . .,... "'· ·._ ... ·. . . ~-

··;., ::·.·. ·-.·. ,.;:. -

-· t~ve i'ofom1ed this parti~ipant'ofthe results of this medical examination and any medical conditions which require ·_ 
further.examination of tre.atment _• 

-~ :" . ' . . 
_:::_;;.. 

B~~~tlQ!;ithis information ptoviJ~ to me, and in view of the activities and hazardous potentials involved at haz;i;d~~-· 
work sites~ his participant - -

_ •• - •--. _. _ (~ may 
. - '( ) may n()t 

perform his/her assigned tasks. 

Physician's SignahJ,_re : 
Address: - · 
'.: :-

. --~r. 
Phone Nuiiibcr: 

',:.:·· .. 

. ·. ,; 
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INDIANA WATER WELL DRILLING LICENSE 
Department 9.t_N~tut~I Resources 

Issued bflhe_ D&isiorfof Water 
·<:::--:. -·;.··.~--,-~·- ., ":·-;_~\. 

Kenneth 1\~~Bob.hmer 
is entitled to operate ~atf:!r weU'!ifillingeq0P_l11ent and engage in 

the drilling of wate~ wells;·pursuarit to Indiana Code 25-39. 

License Number 

348 
Expira.tion Date 

· December 31, 2004, 

. ····-sj~U:::::./t.'£U{~~==-i DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department <:f.Natural Resources 

lssued.~'£.lhe Divfsiori·?fWater 

David:~w. Schrecengost 
is entitled to operate ~a~r weWdr!llirg iQuiprnent and engage in 

the drilling of wate'i:_wells;:pursu_ant to Indiana Code 25-39. 
.. .. ..... 

License Number Expiration-Date 

1236 .De. ember 31. 2004 

cyqt e DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of. Natural Resources 

· Issued by the Oiitision of Water 

John E~ Filbrun 
is entitled to operate. water well drilling. equi~ent and engage in · 1 

the drilling of water wells. pursuant to Indiana Code 25-39. 

License Number Expiration Date ! 

1006 December 3 l. 2004 
DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

Issued by tfie Division of Water 

Jon T. Keifer 
is entitled to operate water well drilling equipment and engage in 

the drilling of water wells. pursuant to Indiana Code 25-39. 

License Number Expiration Date 

2012 December 31. 2004 
DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

lssuea by the Division of Water 

Joseph C . .NfcCJoud 
is entitled to operate water welf drilling equipment and engage in 

the drilling of water_ wells. pursuant to Indiana Code 25-39. 

License Number Expiration Date 

2013 December 3 l. 2004 

~ 
ONR Receipt Number 

lf\11\,:f-, 
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INDIANA WATERWELL DRILLING LICENSE 
Department of_Natural Resources 

Issued tiy;fu-e 6fvrsib'n: of Water 
/ ·.~:. ... :.:·:~~-~····~:-:-~::~:·--< ~~-):;-:~··\ . 

Dona]WB.>Kfr1_(jl~9-trick 
is entitle~ ~o operate :fa!~t_welf'dri.!'!-hg eCll\!prnent and engage in 

the dnlltng of wale.r. ells·.~p-~rs~ant t? li;1diana Code 25-39_ 

License Number Expiratfon'Date 

344 · December 31, 2004 

-Sfg~ature ~~" .+- l I 
l>or.aWfi~~ 

INDIANA WATER WELL DRILLING LICENSE 
Department of_Natural Resources 

Issued b{th'e Dfvisi;;n uf Water ... ~· . . . .. . . 

D~nnis,A. Sink 
is entitled to operate_wa!_er.weil'drillihg equipment and engage in 

the drilling of watet wells; pursuant to Indiana Code 25-:39_ 

License Number 

1270 
DNR Receipt Number 

1010563 \ . . . 

Expiration-bate 

· ::;:·;:O«~-C~ember 31, 2 

INDIANA WATER WELL DRILLING LICENSE 
Department otNatural Resources 

. Issued by the Di\tision of Water 

Timothy L. Boehmer 
is entitled to operate water well drilling equipment and engage in 

the drilling of wateF wells, pursuant to Indiana Code 25-39. 

License Number Expiration Date 

ONR Receipt Number 

J 010563 

349 . December 3 l/004 

c;;:!tl/{J~ 
l7 

IN DIANA WATER WELL DRILLING LICENSE 
Department ofNatural Resources 

Issued by. the Division of Water· 

Jam es Nidzgorski 

{ 

t 

~ 

is entitled to operate water well drilling equipment and engage in , 
the drilling of water wells. pursuant to Indiana Code 25-39. 

License Number 

350 
DNR Receipt Number 

1010563 

INDIANA WATER WELL DRILLING LICENSE 
Department of Natural Resources 

Issued by the Division of Water 

Jan1es R. Walsh 
is entitled to operate water well drilling equipment and engage in 

the drilling of water, wells. pursuant to Indiana Code 25-39. 

License Number Expiration· Date 

852 · December 3 L 2004 
ONR Receipt Number 



01:cupaifon11t HeaUh t;arc 

Date: . \ ()..:.. "~ .: .~"3 .. ··. 

To: --------

From: --------

Re: & .. ~ ~~,Q~ 

001731-224 
2/16/1981 

295-76-2533 
BOWSER MORNER 

725 s, Ludlow Street, Dayton. Ohio 45402 

. THE ABOVE EwfPLOYEE HAS BEEN E~fINEn AT MED WORK, INC. ON 
· '\.. () "°\. t> • ~ ~ . • I HA VE'ftEVIEWED THEIR NIEDICAL 

HISTORY, THERIF CHEST X Rz'\Y, PULMONARY FUNCTIONAND. 
~~0R,:T()R"Y,.§.)UD.IE~.~~9QE>.~'{l)TJJUNE T~ST$).~.F~w,ND:~M.IN \·. .. ,;,,;,> 
·uobb HEALTH, EXCEPT'FOR THOSE cd~1MENTS NOTED ON THE PHYSICAL 
EXA.t\1INATION.· THrS.PHYSICAL EXAi.vrQ.iATION i\1EETS THE NIBDICAL 
SUR VEILL.Ai'lCE REQUIREwlENTS FOR THE HAZARDOUS W.f\S'rf. .. 
OPERATIONS Ai'ID E;\iffiRGENCYRESPO~SE STAl'IDARDS 1910.120. IT' rs ~fY 
OPINION THEY ARE ABLE TO WORK IN THIS TYPE OF ENVIROm.1ENT USING 
PROPER SAFETY NIEASURES AND WEARING A RESPIRATOR. . 

IF YOU HA VE ANY FT.JRTHER QUESTIONS·~- PLEASE CONT J\CT OUR OFFICE .. 

., . ~-
:;:.. · :.:.·:::·· 

F:\2Forms\BOWSERRECERT03-00.doc 

~; ~--: . 

:--." 

A service of Miami Valley Hospital 937-208-6755 . 
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OCCUPATIONAL HAZARD 
· . .: ~ 

MANAGE'.MENT 
SCOTT BERNDT; C::H Mt.!1 

14655 COUNTY RCJAD 205 

F"INOLAV• OttlO 45840 

CERTIFIES 

THAT 

· C:: HAD MAH·A·F-F·,:v . . ' •. 
HAS 

SUCCESSF"ULLY 

COMPLETED 

40 HOUR 
s;~l·-f~E: VVQ'Rk-ER 

.&· 

c:;tP E RATI D NS 

TRAINING 

IN ACCORDANCE WITH 

29CFR 191 0.1 20 

CE:RTIF"ICATE No: 020CT02 02 

ON THE 

.:.1 

ND . . .··. · 
2. DAY OF· OCTOBER 20·02· 

SCOTT BERNDT, CHMM DATE 



12129/2003 

ID NUMBER 295-76-2583 

LAST N,AME MAf:IAFFY. 
-· . 

ARST NAME CHAD . 

FIT TEST REPORT 

Fit test Information 

LAST NAME MAHAFFY 

FIRST NAME CHAD 

.~--:. .. ..:~- ---. 
~·-· 

. COMPANY BOWSER MORNER 

LOCATION- DAYTON 

CUSTOM1 

CUSTOM2 

CUSTOM3. · 

CUSTOM4 

NOTE 

TEST DA TE 12129/2003 

TEST TIME 09:4( 

DUE DATE 1212912004 

PORTACOUNT SIN 44721 
. N95 COMPANION N 

·· .. :..···· .· 

RESPIRATOR . ~ '· . 
MANUFACTURER SUVIVAIR 

' ·.·• PROfoc()L bsHA·29¢f:Rw1h.134 
PASS LEVEL 1000 

MODEL 20/20 

MASK STYLE FULL FACE 

MASK SIZE STANDARD 

APPROVAL 

EFF. <99% N 

EXERCISE DURATION (SEC) 

NORMAL BREATHING 

DEEP BREA THING 

HEAD SIDE. TO SIDE 

HEAD UP AND DOWN 

TALKING 

GRIMACE 

BEND AND TOUCH TOES 

. NORMAL BREATHING 

OVERALL FF 

..... · 

i5o . 
60 

60,.'. ,. 
. ··~/:. 

60 

qQ 
15 
60 

60 

.FIT FACTOR 
.···:· 

11'400 

4230 

46300 

78900 

.. 4560;~ 
~~it'. 

7380 

26700 

., ·9330 

FIT-TEST OPERAJOR ·____,[ ........ :;j_:=-· +·...._/mil-"" ... ~. "'~".;,.>BJl..,...· '-p_· _·· .· __ -'-.·· __ .DATE 

ERIC HORSTMAN 

PASS 

NAME d&t . ;t1 rff DA. TE. /2 - .:J q ~ 0 3 
CHAD MAHAFFY,. . .. · . . _· .. c. -'· • . 

. . ~ . 

y 

y 

y 

y 

y 

x 
y 

y 

y 

..... '· .· ... 

\ 
I 

/ 



· Occup11donal Health Care 

Date: · ;;;Z ;,;p ._ O Lf' 

To:/3~/!Z~) 

From: rrJdtJt!-tl. · 

Re:~~, 

725 S. Ludlow Street, Dayton, Ohio 45402 

THE Af3oVE ENIPLOYEE.HAS BEEN EXAMINED AT MED WORK, INC. ON ' 
. . · ..... ·,..z, - -z.., 7:d( . .. · . I HA VE REVJPWED THEIR MEDICAL 

·.HISTORY; THERIF CHEST X-RAY, PULMONARY.FUNCTION AND 
LABOR.TORY STUDIES @LOOD AND bruNE TESTS) AND FOUND THEM IN . 
GOOD.HEALTH, EXCEPT FOR THOSECOMMENTSNOTED ONTIIE PHYSICAL 
EXA.lWNATION. THIS P:fWSICAL ~ATION ME_ETS THE MEDICAL · . 
SURVEILLANCE REQ~MENTS FOR THE HAZARDOUS WASTE 
Ql>,E~TIONSANP.E.MERGENCYRESPONSE ST~'IDARDS 1910'.120. IT IS MY 

. OPINION THEY A}IB AB~f TO WO~ fl'I. TillS TYPE OF ENVIRONMENT USING 
PROPER SAFETYMEASURESAND WEARING A RESPIRATOR . . . ~. . ~ . . . . ~ . . 

IF YOU HA VE ANYFURTIIBR QUESTIONS, PLEASE CONTACT OUR OFFICE. 
. . . . .... · .· . . . ·.. . 

F:\2Fonns\BOWSERRECERT03-00.doc 

.>. 

A service of Miami Valley Hospital 937-208-6755 
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·~ .. 

KEN BOE~i1ER 
; -~ ·, 

ha:t compfeted.;~~-·;.;-~·.;iR · hou't aoU't:te: 

OSH:A 40' ftOuf .. P:~tef~;~~:-~~~-~iWfa; p;;;\:S~f ety:·co~rse 
Ln accord:iititi.wiJtff29cj:•Rfg·1 o .12 o . 

fPu.~E.nted Gy 
·..:.~·· . ·' ~ ·· . .-.. ··• . ' 

"•!( .•. ' 

,. ~ . . . ·., ·,~'. 

H. n:_~_:··c::.· O· 
~~-~··· .. 

~~_Wtf~~~-..=~~ti:·_:~ . . 

'.•, 

··:··· .. 
·.: ;~ '·. 

- . . . . 

. . . '. '·'. ··"':•-. ~·- .. . : -~·- ::.": ·:~,-' -i_; · . 

AlliJUSt 51-Septe.m&er 5, 1987 
~tc . 



This is to certify that 

KEN BOEHNIER 

has successfully·c9mpleted the" 
MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518 Taylorsville Road, Dayton, Ohio 

December 28, 2000 

. -i~­

. · ... ~ ,. _, . ' . 

Henry M. Butcher, REM, CEA 1228000001 
Certificate Identification Number 



.12/29/2003 ·.1.AS'f NAME BOEHMER 

FIRST NAME KENN.ETH 

FIT TEST REPORT 

Fit test infonnation 

ID NUMBER 277521850 

.~~~:'·.~e:~ -· 
··· ~OMPANY 86Wsffi MoRNER' 

LOCATION DAYTON 

-NOTE 

TEST DATE 12129/2003 

TEST TIME 08:26 
DUE DATE-;12/;291200{···· 

.·-.·. 

RESPIRATOR 

MANUFACTURER SUVIVAIR 

·.MODEL 20120 _ .. ·· ·. .. 
MASK STYLE FULL FACE . 

MASK SlZE MED/LARGE 

APPROVAL 

EFF. < 99%. N 

EXERCISE 

NORMAL BREATHING 

DEEP BREATHING· 

HEAD SIDE TO SIDE 

HEAD UP AND DOWN 

TALKING 

GRIMACE 

BEND AND TOUCH TOES 

NORMAL BREATHING 

OVERALL FF 

DURATION (SEC) 

60 

60 

15 

60'" 

60 

.:- ':"· 
•"··:·· •.. _.< 

cuSTOM1{ 

.;qijsTO"'*~h­
·. · ·cusTOM3 

CUSTOM4 

PORTACOUNT SiN 44721 

N95 COMPANION. N 
.·._.,. 

PROTOCOL OSHA 29CFR1910.134 

PASS LEVEL 1000 

FIT FACTOR 

,12fp<l · 
1scibo · 

PAS_S 
y 

y 

;{ 30800<' y 

34300 y 
' . .;- 375Q,, ~ • . ,, - y 

·Eicd. 
7340 

8990 

9670 

x 
y 

y 

y 

FITTEST OPERATOR _"D-"'-"'~ ...... i;;D=-=· .,,.,.__'------------DATE i .:;;/; cz'3 
ERIC HORSTMAN 

NAME2~ ~L· 
KENNETH BOEHMER 

···f -



... -... ,_.: 

0cCUPATIONAL CARE CONSULTANTS 

OCC - East • 3028 Navarre Ave • Oregon. OH 436 l 6 
(419) 697-6850 • Fax (41.9) 697-6861 

!!. RESPIRATOR QUESTIONNAIRE 

NAM~Cc 'uCLci COMPANY: f:DL~' f'1rcd 
A new queSt:ionnaire should be completed annually or sooner if a medical condition intervenes~ o~: 
recommends that a pre-placement medical evaluation be done on all employees using a respirator. 

PHYSiqJ. EXAMJ:NATION REQUIRED: .NO 

(If examination is required, it must be completed within 30 days of questionnaire~} 

Qu1· nnaire RevieWed by: {l,_ . V,;z..u J! ~@ / · .· -~ 0 11 '' 10-.,,,_ -· 
Date. 4:1 Ii -r / 1 ~ _ . 

· :~urse Signa,ttJfeT · · . 

AJ;_, .· _._ No limitations regarding respirator use. 

:B. 

c. 

o. 

Restrictions are :[~\aced on this employee for'iespiratC:Jr .use relatecf to a .mepical 
condition. d_rto tile workplace conditions in which the. respirator will be used. 
Restrictions are ·as follows: -

. ':~"'' ·. . --.'· .. · 
---~--+--'--'"------~--'------"'---'-_.,~ .. ------.'.' 

:.,;.=:_·.: 

--~.: ,., : 

Follow-up inedical evaluation is recommended as per NIOSH guidelines. _ 
Every 5 years for persons under age 3S - -
Every 2 years for persons aged 35 to 45 
Every year for persons over the age of 45 

Evaluations for 6ci'sons perforining strenuous work with SCBA: 
Every 3 years fodhose under age 35 -
Every 18 months for those aged 35 to 45 
Annually for those over the age of 45 

Your employee has been provided a copy of this Licensed Health care 
Prof< ional's written recommendation • 

. Eby1 MD; G. J: Jabaly, MD; B.C. Russell, PA-C, G. Myak, RN, CNP 

-·r 

-~\. 



;: 

.:mu-~~ 

. ~@f!JJ~/?71: ' .· .. 

'·•.: ... ·; 

~~-~ 
a-~· 

#w~«Hllv--
,_ • 2s rif!Fi!lt'd81oi-120 . · 

,,, 2/.d~~ 
. . ~ : 

·~·· 

. ' ..... ~·"'' 

~~~ 
l()()j W..U.u-r ~~ 

<-"·· '· 
9"Uul~. tJ!u..188/0 

; . 



FINDLAY· 
c. 
cc 

. .. 
~: ,, 

. THE UNIVERSITY OF FINDLAY . ~ 

r-~---~~~~~~-------------------~~~~~~~~-.~ 

Certificate of Achievement 
awarded by 

•• -':,°\ ... 

THE ,;NATIONAL . cE''llTER o~ EXCELLENCE 
FOR ENVIRONMENTAL MANAGEMENT 

ENVIRONMENTAL RESOURCE TRAINING CENTER 
... ·; .··. · ... 

: -,, . 

; .. ·· 

JOSHUA DEAN "· , .. 
--------f...,.-or-. S-u-"-c-c-es-s-fu-· I Com~kcition ~f · · .____,_ 

", ;''. 

/---·· . 

-~'~ . . iNSR!JCToH . EXECUTIVE DIRECTOR 
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\• 

12/29/2003 

.·, 

ID NUMBER 270869191 

LA~T NAME ·DEAN . 

FIRST NAME JOSHlJA . 

FIT TEST REPORT 

LAST NAME DEAN 

FIRST NAME JOSHUA 

.i.::: .;. 
._ .: .. ·. Fit test Jnfonnatfo~ ,, 

;~·<,~:: 

::::':•~:}:j~:~ . 
'CU$TOM1 ;_ ~:-~ x~,.,.::~ 
Ct!JSTOM2 ·-.:.: · .. · 

COMPANY BOWSER MORNffi C,Us.JOM3 

·c;~~TOM4 
. . 

L0c:ATION DAYTON 

NOTE 

TESJ DATE 1212912003 

TESTTIME 10:24 
··'t:'" . 

DliE D~TE . '?12912oo4 

RES~iAAT~R 
MANUFAcruRER SWtvAIR 

' .~;.; •• 1· 

·MODEL 20/20 1 

MASK~TILE FOLL FACE ·, ....... , ; .~ . . .. 

~~ S!ZE .SJANDARO. 

APPROVAL 

EXERCISE•::.· . 

NORMAL sJihm1NG . ' 
DE.EP BREATHING;:;; 

. · .. ~. 
HEAD SIDE TO SID'E. 

HEAD UP AND DOWN 

TALKING 

GRIMACE 

/;-.\ 

.. ·".-'· 

BEND AND TOUCHTOES 

NORMAL BREATHING :'.· 

OVERALL FF 

60~}'.'':. 

·60 ·,)t' 
60 ' . 

60 

15 

90 
60 

. _ ... , 

~g~rAddo~ SIN 44721 

t.95itdM'PANION N 
:-... 

, PRQ;TQCOL OSHA 29t;:r;R1910.134{~r ·: 

'J;~~Ar.t.:.:.:.!.:.; ~ 1000 > < · 1 
~::.:.:;'~~t~!; ,' "' 

.:.'· .. 

18900 

10400 

Exel. 

11900 

··' 
PA~·­
..~y 

y 

x 
··.:",. '''1 

.··y 
···..-<,.:-

y 

\ 



BOWSER~MORNER,INC. 

OcCUPATIONAI. CARE CONSULTANTS 

CCC • East • 3028 Novcrre Ave • Oregon, OH 436 l O 
(419) 697-6850 • Fax (4.19) 697-6661 

RESPIRATOR QUt;mONNAlRE 

NAME~ Q Wo.t~n 
\ 

COMPANY: 

A new qtiestlonnalre should be completed annually or sooner if a medical amdltlon Intervenes. occ 
reo:>mm~nds th~t a pre-placem~r)t.;m. edlcal evaJuation ~e do~e on all employees us~resplrator. 

PHYSICAL EXAMINAllON REQUIRED: ~S · W 
·f~ ·~ .... . 

\ (If exa~lnation Is required, It m~st be completed within 30 days of questlonn~ire.} 
. -~. 

Questionnaire Reviewed by: 

>: :; c...l.---- . 
~· ·.'----

':·a,_ 

c. -------..: . . 

No 11i·11.ft.atlbns f¢9ardlng;resp1rc:itor-,6se. 
.. ~~·- . -·~·· 

Restrl~ons ard:;,~_laced dn tfiis ~pl~ for resplrat:Or use relat¢d to a medical 
condition c;>r to th~.workplace conditions In whid\ the resplratdr wi11 be used~ 
Restrlc:lion:s are:,:a'ffQllows: ·· · 

· .. • .· 
Follow-up medical evaluation ls recommended as per NIOSH guidelines. 
every 5 years for ~ns under age 35 · 
EVery 2. years for persons aged 35 to 45 
Every year for perSons over the age of 45 

;--'·'· 

Evaluations for persons perfonnlng strenuous work with SCBA: 
,_; Every 3 years for those under age 35 

Every 1B months for those aged 35 to 45 
~4- Annually fer those over the age of 45 

o. _ · Your employee has been provided a copy of this Licensed H~alth care 
Professlonal's written recommendation. 

T.E. Lieser, MO; PJ. Eby, MD; G. J. Jabaly, MD; 

It! 002/005 

7 · .. ; 
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1212912003 

ID NUMBER 9195 

LAST NANI! WALSH 
FIRST NAME; JAME;S 

"'"""uL11 111un111:.n, J..rtll. 

'IT TEST REPORT 
. Flt tatt lnfonniluon 

WT NAME 'WALSH 
FIRST NAME JAMES 

COMPANY eOwSER MORNER 

CUStOM1 

CUSTOM2 
CUSTOM3 

CUSTOM4 LOCATION .DAYTON 

NOTS 

TeST DATE 12/2912003 
Tl!ST TIMI! 10:35 
DUE DA.Te 1212W2QO.l 

JlfESPIRATCR 

TAU<iNG 
·GRIMACE 

BEND ANO TOUCH TOES 

NORMAL BREATHING 

OVERALL FF 

~"-
.j,"!,' 

.. ··. 

:-···. 

;.· .. ~ 

eo 
'60 

60 
16 
60 

~o 

PORTJ\COUHT SIN 44721 
NH COMPANION N 

·,.;; 

.. -··:· 

PROTOCOL OSHA 29CFR1910: 134 
PAS$l.EVEL 1000 · ·" 

FITFAcrbB 
2990 
2760 
3080 

... -31300 

374 

Elcci-
1330 

22900 

1~50 

PAS§ 
y 
y 
y 

y 

N 

x 
y 
y 

p_4~{&~'1;(~.; ... 
~:;.;_ . :-:-·:./<. ': 

·~'-·\:.;, . . :.~:~ '<' ~. '- .. 

~-..,--lfl.---=~-=---CATE /.b-).f~o.3· <'.-~;i;-~-.·~·· 
·,·: "=_ 

Jg) 005/005 



BOWSER-MORNER,INC_ 

FAX TRANSMISSION 

BOWSER-MORN ER 
4518 Taylorsville Road •P.O. Box 51 • Dayton, Ohio 45401-0051 

Phone (937) 236-8805 Fax (937) 233-201'6 
With other offices in.- Toledo, Ohio Lexington, Ky. 

(606) 233--0250 
(606) 253-0163 

Toi Terry Rajaha 

Company: Tetra Tech 

PhoMNo: 

Fax No.1 

Rel 

Message; 

812-654-3981 

}: ·'· 

Phone: (419) 691-4800 
Fax: (419) 691-4805 

From: Penny L. Keifer, Administrative 
Manager. 

Datel July 26, 2004 

No. of Pages(lncludlng cover)s, 5· 

~001/005 

,-,; 

. ~ 

If you have any problems with, or do not receive all the pages lr'l this transmission, please call our office. 

BOWSEft..MORNER Is an acaradited independent tetJf/ng laboratory and engineering con$11/fJJnt providing services in 
geot8C/iniC91 engineering. environmental cansulting, construction monitoring and ~. anaJyt/cal 3c:ienC9$, and subsurface. 
exploration ai1d sampfmg. 

Confldentilllly Notice - The documents Md materials transmitted herewith contain confidenUal and proprietary information 
belonging to the sender which are legally privileged. They are solely for the use of their Intended '9Cipient. Misdirection of 
this telecopy transmission does not Constitute a waiver of any rights or privl1eges granted under law. U~ of the1ie materials 

an other than the inteoded - ient Is strt ibited and be uniahable clvtl and/oi' cr1minal naltles. 
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.. 

725 S._ Ludlov/ Street. Oaytan, Ohio 45402 

Date: . \ \- \S-0~3 

To: f>oltl5e r -;?7oi11't'I 

From: )11-Rd lt)o rk_ 

,Re~- J..JQ/l@·twvrp-t-

THE ABOVE~O~EN EXAMINED A'J:MED. WORK, INC. ON "Tsdd WJL0 f\ \). . · I HA VE REVIEWED THEIR. MEDICAL 
lllSTORY, THERIF CHESTX- , PULMONARYFUNCTIONAND · 
IJABORTORY STUDIES (BLOOD AND URINE TESTS) AND FOUND TIIBM IN 
OOOD HEALTH, EXCEPT -FOR TIIOSE COMMENTS NOTED ON TIIE PHYSICAL 
BXA.i.\1INATION. nns PHYSICAL EXAMINATION 'MEETS 11IE MEDICAL 
SURVEILLANCE REQUIREMENTS FOR THE HAZARDOUS WASTE 
OPERATIONS AND S\1ERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION TIIEY ARE ABLE TO WORK IN nns TYPE OF ENVIRONMENT USING 
PROPER SAFETY l\t!EASURES AND WEARING A RESPIRATOR. 

. . 

IF YOU HA VE ANY FURTHER QUESTIONS, PLEASE CONTACT OUR OFFICE. 

PHYSICIAN SIGNATURE 

F:\2Forms\BOWSSP.RECERT034J.doc 

·.:' 

... ;.· · ... ,,..'·, .. 

A service of Miami Valley Hospital 9:37-208.6755 
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CERTIF'l&:B' 
THAT. 

'",.;._'.."·, 

1·,~r·~caaRl:>~NC'li 0:'WITH 

·• .. .·~-~·· '~~.} ~ ~ q.1_ 1 ra. 
··•.·· .;-:&,?'·.:!,;~:\} '_:qi,'••\;:. : .~;- ,,"<,_> ~)~,,~~.~ ,,• , ( : 
2B .. ·.· i'.> m;F' '·N·c:1·v~EM·1:BER 

TRAININC3 CERTIYl.DATE Na. 
'•·' ' :za·N'Cl.YCI 3 ·DD2- ' {_ ~\1if/;;;;':< '' \ ' ,,., 

.. ··~· ·~;~-. 

.a·oaurA;,DNAL'-HMllUUt..~~IW 
. :iic:ia.fo..a~~aifiilfl~Q,H1' · 

. . .PIMD~Y1 ~ICl'4t1•'4~ .. 

. . ~ -: . : :.,_,. . :·:~'. ~-~· . " 

.. ':'· 

.. :'.':.··. . .......... .. 
... : .. : . :;-.:~, .. ".. . =-•·' .: .... :; .::: . ' . 

2003, 

~ ... 

· DATIC · 

.·'' 



08/28/2004 10~49 FAX 9372332018 BOWSER-MORNER~INC_ 
~ 00~/0 l ( 

__ ,:.,•:"'f~t~·nnc.u eArJ.DNA~ -hi~AZAQD~~~~.--~. 
· MANAGiE.MENT ·' ~-~ .. ~~·~·-- !~·L-· 

~-~~~~~··~ft1t~ .. ·~-•sc·art:.e4£R'N'°fS'i";ttct-tliM~=~~Wt~~~··~~~ 

,.. 

I . 
r 
I 

I 
I 

~~··d OauNTT.Ro.&0 ZCI• 
·F.,.~~T. o.-m ........ a 

CERTIFIES 
THAT 

.. 

TdooWOLLENHAUPT 

HAS 
succe:e.r;Fo"ULLY 

C:CMFILE:Tt';C 

40 HOUR 
SITE WORKER 

& 

D'PERATlONS 
TRAINlNC3 

IN ACCOROANCI!: Wt"Tl-f 

29C::F'R 191 0.1 20 
Cl!:RTIF"ICATE Ne: 27NCV.C2 001 

ON THE 

.... ·., 

27TH OF NovEMeER 2002 

9cOTT BERNDT, C::HMM. . CA.Tit ' 



LAST NAM& WOl.l.eNHAUPT 

F1R8T NAME TOOO 

PITT'Ht RliPORT · 

Flt ~ lnfonnauon 

ID MtiMBE:rt 28~1.$569 
LAST NAME WOLLENHAUPT 

PIR$T NAME TOcD 

COMPANY BOWSER MORNE:R 

LOCATION DAYTON 
NOTE 

T~ST DATE! 12129/2003 

Tl!ST TIM! 13:42 

DUI! DATE 12129/2004 

RESPIRATOR 
MANUlllACTUfU!R SlMVAIR 

MODEL 20/20 

MASK STYL& FUU. FACE 

MASK Size STANPARD 

APPROVAL 

EFF.<99% N 

§XEBC!SE 

NORMAL BREATHING 

DEEP BREATHING 
HEAD s1oe TO SIDE 
HEAD UP ANO DOWN 

. TALKING. 

GRIMACE 

BENO AND TOUCH TOES 
NORMAL BREATHING. 

OVERALL FF 

QUBATION GIECl 

;eq 
60 

60 
150 

~p··· 

15 :; 
60o 

·.··ea 

CUSTOM1 

CUSTQM2 
CUSTOM3 
CUSTmM 

PORTACOUNT SIN 44721 

NH COMPANION N 

.. PR~T~OL OSH,A.·29CFR.1910~l34 
''pm LEvaL 1000 ·. "i 

. ·; ;"~. -:'.•. :-

PIT FACTOR 
'.. ' ,, 1'0900 

;) 

26300 

83200 
. 26600 

··1·2100 
'~c( 

10400 

se200 

18~00 

.e.Ml 
y 
y 
y 
y 
y 

x 
y 
y 

y 

~VVO/V If 

~· 
/". 



lf!JVVl/Vll 

MectwOP 
o~~•p41lto1idl H••ll1' C•?• 725 S. Ludlow Street. Dayton, Ohio . 45402 

·•Date: I~ -s-D5 

To! -------
From: ______ _ 

Re::Jchv\ ~~ilS 
1-2-&,-i':> 

TIIE ABOVE fildPLOYEE HAS BEEN EXAMINED AT :MEDWORK., INC. ON 
'. h~ .~ 51) 3> . • .•. ·. . .. >. I HAVE REVIEWE,D THEIR MEDICAL 

·.HISTORY. THERIF €ffEST Jf·~"'l. PULMONARY·FUNCTIONANO. •· :( 
LABORTORY STIJI)IES (BLOOD AND URINE TES't$).AND FOUND THEM IN 
GOOD HEALTH. EXCEPT FOR THOSE COMMENTS.NOTED ONll:IB PHYSICAL 

. EXAMINATION. TIIlS·PHYSICAL EXAfAJNATION MEETS THE MEDICAL 
SU'IlVEJLLANCE.REQQI.Rav!ENTs~o~~ HAZiim9us w ASTE 
/OPERATIONS AND EMERQENCY l\ESPONSp ST~AADS 1910.120. IT IS MY ... • ... ··· 
'OPINION THEY ARE • .i\BLE!'TO WORKIN~THIS·TYPB OF ENVIRONMENT USING 

. 'PROPER SAFETY 1-tEA:StJRES ANDwEMUNG A RESPIRATOR. · . 
. :· - . ' . . . ... ,' 

.. 

) ' .. 
I • 

,· . ' 

·,., 
F:UF()rms\BOWSSRRECER.Ti:lJ-tJO:dOc 

:>. .··.- -:::1.--. __ ·- .• -.. : 

·:?. 

:'.• ·. 

. . -~'. ' 

•• > 

·. ·_-~:.;·. · . 

. ~- :" .· . -

A ~ervice of Miami Val;ey Hospital 

... :-
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09/26/2004 1-0:50 FAX 9372332016 BOWSER-MORNER,INC_ 

....... ·~ .< 

.· 
·' 

1 4••• CaUNTT R11"ci 80.• 
,.1Ne~Yf CHIO '4A•40 

GERTJFIES 
THAT 

JCJHN DAVIS 

HAS 
SUCCESSf:'.'.lJLLY 
. COMFLe:Tl!:O 

~\:: ~~r~R~· 
a PE"RATI aiN s 

-~·:';If·:.:;. 5~:- :" ._'"·~ 

T~R A I N I N;-~;.G 
. · ... ~}~ 

IN· ACCCJ~OANCE WiTM 

29CF'R191 C.120 
C::ERTIF'ICATE Ne: 27Nav.cz oaa 

ON THE 

~ - . 

27TH Cr NOVEMBER 2002 

?: ;:z M => /} .-J--. 
DATE 

.·'i: 

~ 00::1/01 ( 

_._,. .... 
' __ .... _ 

·. . 

. I 

i 
! (. 
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08/28/2004 l0:5t FAX 9372332016 BOWSER-MORNER~INC_ 

12129/2003 

ID NUMBER 292889571 
LAST NAME DAVIS 
FIRST NAM! JOHN 

. FIIJESTRl!PORJ 

Flt teat lnfonn.tlon 

LAST NAME DAVIS .· 
PIR8T NAME JOHN 

COMPANY BOWSER MORNER 

LOCA"l'ION DAYTON 

CUUOM1 

CUITOMZ 
CU8TOM3 

CUSTOM4 
NOTli 

TEST DATE 12/29/2003 
TEST TIME 08:52 

DUI! DATE 12J29/2004 

. PORTAC~UNT SIN 44721 
NH COMPAAION N ·. 

. _; ·: 

.. -~ ·- PRoTdcOL. OSHA 29CFR191ci: .j~ 
MANUFACTURE~ SWIVAIR · ·;e, 

.·· 'MODEL;;l0/20 : 
. ' . . . ~ ·- .. ' . ..,. ·. : . 

, .... MASKSF(l;.E FULliF.ACE·', · 

.. ~~tS,~~J'~i-~pARc> .. , . . 
APPROVAL. · · . • .. . ···· 

:::~, . ...-.. .:.. ; .: :~ . ' ' . 
· ·. SFP. < '9!.4·N ,. -

• . ' • ' .. ·~- ,. ': ,.' .i ~:· : 

§XSBCISE . dufutOff{SEc}'·· 
eo NORMAL BREATHING 

DEEP af(EA THING , · ' · . : ' .!:~.>' e,o· 
HEAD SIDE TO SIDE 

HeAO UP AND DOWN 
TALKING 
GRIMACE 
SEND ANO TOUCH TOES 
NORMAL BREATHING 

OVERALL FF 

150 

60 
50 

15 
eo 
eo 

'.:. - . 
PASS LEvEL- iooo . . \. . ·,·, ;· . ; ~· 

. Fl.T'EAOIOR 
57300 

- ''231,'~0, 
54200 
15200 

10600 

Exel. 
1-4300 
44200. 

21200 

Fli TEST OPEAATOR __ _..C~·'-"d;zs ............ · ~-~. _"_ .. ·-----DATE /¢ 4~ 

· .. ···.-· 

eM§.·· 
y 
y 

y 
y 
y 

x 
y 
y 

y 

NAME.~ \Ar r}wf. OAT~ rirZ'1f0~ ~.
. ·ERIC HORSTMAN 

J HN DAVIS . 

. ~ ·. 

~ 011/011 

,· :, ·.·· 



HUW~tK-MUKHtK,lH~- ~ 012/017 

725 S. Ludlow Street, Daytan. Ohio 45402 

To:~J/11~ 

From: ·m.ul/JJ. 

Re:~~ 

....... ,... .. 

THE AB.P~.~L()~.~A~ BEEN EXAMINED AT MEDWO~ INC. ON 
. · ...z.· ... O.Z. ~~- .·:·:,,. ··· • I HA VE ~VIEWED TIIEm. MEDICAB··: ·.••. 
ffiSTORY, THERIF CHET'X·RA Y, PULMONARY FUNCTION ~·,·F .·· .. :J·,:'"t'< 

LABORTORY STUDIES (BLOOD AND URUffi TESTS) AND F(')t.JN])q:ffEM IN. 
GOOD HEAL TH, EXCEPT FOR THOSE COMMENTS NOTEDON'THJS{PHYSICAL 
EXAMINATION. mIS PHYSICAL EXAMINATION MEETS';Tlm~MBDIGAL · · 
SURVEILLANCE REQUIREMENfS FOR THE HAZARDOUS WASTS";- ~· > •. 
OPERATIONS AND EMERGENCY tu;:SPONSE STANDARDS 19fo;rf20. '11' IS MY 
OPINIONTIIEY ARE ABLE TO WORK IN THIS TYPE OF ENvIRONMENT USING 
PROPER SAFEi'Y MEASURES-01A:N.D WEARING-AdffiSPIRA.TOR. 

· .. · . ..,,..,... .... , .. ,, ... ·- _. ·. : .. :-~:..}·.;. 

~:-.<·.·.· 

. '-!~· : . ':: ~· :. ~. 

f:\2fomu\BOWSERRECERT03-0Q.doc 

A service or Miami Valley Hospital 937 -206-6755 
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: (- gi~en at 
Bowser~l\!orner, Inc. -.... , 

4518 Taylors.yille·Road, Dayton, Ol~_io 
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December 28, 2000 

1228000001 
Certificate Identification Number 
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VH/Zo/Z004 10:52 FAX 9372332016 BOWSER-MORNER,INC. 

1212t/2003 LAST NAM~ ·BOEHMER 
FIRST NAME KENNElli 

FIT TEST RSPQat 
Flt .tut lnfommton 

ID NUMBER ~77521850 

LAST NAME BOEHMER 

FIRST NAMi KENNETH 
COMPAln' BOWSER MO~M 

LOCATION DAYTON. 
NO"tt 

TEST DATli 12129/2003 
TEST TIMI; 08:28 

DUE DATE 1~ 

CU8TOM1 

cuaro1112 
··cuSTOM3 

CUSTOM4 

PORTACOUNT 9JN 44121 
~91 COMiaANtOH N 

RESPIRATQR 
MANUFACrtiRER SlJVNAm ' 

MOCEL 20/20 i 

PROTOcOL ;OSHA 29CFR191~:134 
PASt l..EWL 100_0 

t.WIK STYLE .FULCFACE . 

'MASKsa·:MEOILARGE' 
APPROVAL 

EiPP.; <:89% N 

i3ERGl8E; DUR,AIIO,. <ssr' 
NOFUML BREATlilNG 

OEEP BREATHING 

HeAo s1oe ¥0 stoe 
HEAD UP ANO DOWN 
TALKING 
GRIMACE 

BENO AND TOUCH TOES 
N'ORMAL BREATlilNG. 

OVERALL. l'f" 

···so 
aci. 6() ,· 

60 
60 
15 
'50 

60 

·.; .' 

' ' 

FIT FACTOR 

12200 
11)000 

30800 

34300 
3750 
E:xcl. 
7340 

8900 

9670 

FITTESTOPERATOR__..D~,""""~"'""'·~· --.,... __ ·_::~_-_-__ OATS 1.26£12. 
ERIC HORSTMAN 

NAME <?JL...,k ?:kL 
KENNETH BOEHMER 

f!U 
y 

y 

y 
y 

y 

x 
y 

y 

y 

~017/017 

' -



Medwar 
Occupoiional Health Care 

Date: \ J) IS\~Oo3 · 
To:fu!MQJ1 ':rx\•G>JWt 

From: jf\_Q ell l )ah Jc 
~ ''-i ) • . \ - -~ 

Re: J_JC)(\l}__Qcl ·. ·. ··J1l. lf\.,Rp~ 

725 S_ Ludlow Street. Dayton. Ohio 45402 

~ ~~p~B~~~~D~~tci~O~ 
HISTORY, TIIBRIF{§imsTJcRA Y, PULMONARY FUNCTION AND, 
LABORTORY STUDIES (BLOOD AND URINE TESTS}ANDFOUND•11IEM IN 
GOOD HEALTH, EXCEPT.FOR THOSE CONIMENTS NOTED'ONTHR.·'PHYSICAL 
EXAMINATION. TIIIS PHYSICAL EXAfvfINATION.MEETS TIIE>MEDICAL 
-SURVEILLANCE REQUIREMENTS FOR THE HAZARI)OUS WASTE 
OPERATIONS AND EMERGENCY RESPONSE STANDARDS 1910.120. IT IS MY 
OPINION THEY ARE ABLE TO WORK IN TH.IS TYPE OF ENVIRONMENT USING 
PROPER SAFETY MEASURES AND WEARING A RESPIRATOR •. '_'"· -, . 

. IF YOU HAVE ANY FURTHER QUESTIONS, PLEASE CONTACT olfil,'o:Ff16i}':~~:j 

·:-··· .· -
.;;..,_,'··' 

PHYSICIAN SIGNATURE 

F:\2Forrns\BOWSERRECERT03'-00.doc 

A service of Miami Valley Hospital 937-208-6755 
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CCUPATIONAL HAZARD MANAGEMENT 
CERTIF'IES 

THAT 
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8 RU CE. Kl R·KPAT,RI CK 
HAS .E!UCCESSF'ULLY COMPLETED 
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IN AcC;icR.i:>ANbE w•TH 

29 c 8-R.>1. 9·te·. 1 1 9 
·.ON THE 

'· TRA1N.lNG · c .. e:'RTIF'JCATE .No • 

··• · P 9:·r\,f. 2 ~·:wA. No 4 tJ o''1 
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.200 { CcTTc~~.~.ac .BT!U:ET . 

F'lNDl.AY; .• Ql{I~ 4SB4C __ 
....... ;. . :·;·: ''.:"':>!;.' ,_:_-,. . · ....... :..:·. , ...... -~:>"· .,. . ... .. 

:, .. ~··: :.,~:··.:·.·.·;..·· .''<~ ...... ;.:·.:·· "':'?{':·:·:·~:: '{"~'~:'. ·:·~~;·: ···:.~.,:~°;:''•.''''.·~:·':·. 

. .: ···1:'·· .· .. . ! 

·· . .-.-t.·-:.··" 



·~··· ~· 
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This is to certify that 
' 

has succ~ssfully. completed th~ 
· MSHA 30 CFR Part 46.8 

8-Hour Annual Refresher Training 
given at 

Bowser-Morner, Inc. 
4518' Taylorsville Road, Dayton, Ohio 

January 18, 2001 

118010001· . y 
Henry M. Butcher, REM, CEA :·~,_, :· . 

Certificate Identification' Nu m her 

j. 
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JSUW~ER-MORNER 

Dayton, OH 45401 
. Safety;. Manual · 

:. Revision;' () · J:)ate£02199 

Respirator Fit-Test Record 

: --- . 

Employee: -~~~~:::::__~~.L!l~L..£__:..-..:~/;~~~~=-..v<!:,__::..._ Date: t?4 b u < ~,.)' 

,f?; /f-/v J-// ?ff'-1. ) . 

" 
Person Fitting Respirator: 

All respirator fit tests will be conducted per the protocol of Appendix A to 1910.134: Fit-teSting 
· Procedures. Any deviation from this protocol will be noted in the "Remarks" section below. 

esp1rator n ormat1on 

Manufacturer: --=~:;;_::...£.._/_..,_'/.....:.U.:.....t'/IC<-::..J_.7'----------~ 

Model: ·· ·· ?'dt:r,) ... 
~-~.---"--"-~.--'-,-o---'---'--"'-~ 

Sue: -~.~.<Z~.'-~</'----~-~---'~ 
.. ,. . . ··"". 

pt1ona qu1pmen 
'·. :'·. 

Spectacle Kit: · __ ·..,._·~-·····.._Uf:'~'·_._·_··_.· ~--... -.. -., -. -.. _··_· ___ _ 
;.·' J._·: 

: ' ;·, ·.; 

... ; 

Nose Cup: . . .. . ··•· t~J .·· .... . 7 '.'.'•-"''"·' 
Com..munication: _7~4.c-...<-~-.=~~:_·~-.--------~ 

. )., : . . ,: . 

'! est1no 

RESPIRATORY PROTECTION PROGRAM -71-



Mecfwor 
.· . . 

Date: \ \ I 15. }t3 
To: fu ,Q) F fl rJ\~ 

From: M P:OWO\\c 
Re: ~(\(\ Q .ol Nt ~:; 

"';_~ . : -

TIIE ABOVE11¥f LOW-~1SBEEN EXAMINED AT MEDWORK, INS: ON 
·- ~~ ~ . IHAVEREVIEWEDTHEIRMEDICAL 

HISTO ~Y, THERIF CHEST X-RAY, PULMONARY F'UJN"CTION AND : _ __ __ -· --
LABORTORY STUDIES (BLOOD AND UfilNE TESTS) AND FOUND TIIEM IN 
GOOD HEAL TH, EXCEPT FOR THOSE COMiMENTS N(JmED ON<IIW.PHYSlCAL 
EXAlWNATION. 1EIS Pli¥SIC-M}~AUON MEETS ·TH:E MEDICAL 
SURVEILLANCE REQUIREMENTS FOR TIIE HAZARDQUS WASTE _ _ 
OPERATIONS AND EN!ERGENCY RESPONSE STANDARDS 1910.120. IT IS MY _ _ 
OPINION THEY ARE AaLETO WORK IN THIS TYPE OF ENVIRONMENT USING _-_ -
PROPER. SAFETY MEASURES AND WEARING A RESPIRATOR.. -- ;; 

IF YOU HA VE Ai"TI F1JRTIIpg.Q!)E~;flQNS,PLE~S,,I;:,.GO~~wJFi,QlJ,R OFFICE. 
: . . : '._: __ · ';: ~-~):)l\~-:\;~~:k~~··1!;<:; -: .--~·:i:'.-_,:.;::·~:1~k<::::·:. :.:::--£~~:: ··-~:. _·. . : :;···. -.: ~-'..-.~:•(,,·, .•.: ."':~~\; ._:..., ... -. :'. ·:i·~·::.-· 

PHYS I 

F:\2forrns\BOWSERRECERT03-00.doc 

A service of Miami Valley Hospital 937 c208-6755 
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RESPONSE 
U N .L J'·M·'r··.,'f::.E ·D 

. ·~ ... •· -,·:~ ..... :_.;. ! :·,, .. rr·< . ·~,~.·::;: : . . . 

CERT~~~=*~~T 
DONALD:'NIJLL 

'· . ,, .. , ... ·"· 

; ·., ... :,.·, ... 

OSHA 40 HQVR SAFETY TRAINING FO~ WASTE SITE WORKERS 
(FULFILLS ·~:S:HA'S TRAININ(}'~QU~MENTS OF 29 CFR 1910.120) 

· cco\!EruNG nA:zARDous1w AsT:E·::s1rE: oPERA TioNsf .... G~~·.e.. ~ 
;; : .~ 

INSTRUCTOR ··.···· v 
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This:.is to ce:fti{y th3:t · 
. ' . 

. . . . . 

llfi's ~J,iccyssfUUy ti0mpl6tecl the 
' 1v1SHA 30 CFR>Pa'rt 4;6:~s ' 

8~:flo;ur Annual Refr~sher Training······. 
· . · · given ~t .,,, . . . 

Bowser-Morner":·Inc~ · ·: 
4518 Taylorsville Roa·d, ~.Dayto.11,·0hi.o 

·. : .. • ':1.~_ ·; . ·:''· . 

December 28, 2QOO ·-. 

~L~1~.:tt?: . · • .. · 
1228000010 r . . ..· .··· 

Henry M. Butcher,_REM, CJJ:A 
Certificate Identification Numher 

_,,.·.· ... 



12/29/2003 LAST NAME NUµ. 

FIRST NAME DONALD 

FIT TEST REPORT 

Fit test Information 

ID NUMBER 297-68-4998 

LAST NAME NULL 

FIRST NAME DONALD 

COMPANY BOWSER MORNER 

LOCATION DAYTON 

NOTE 

TESTDATE 12i29/2003 

TEST TIME 09:59 

DUE DATE 12129/2004 

RESPIRATOR 

MANUFACTURER SUVIVAIR 

·MODEL 20120 

MASK STYLE FULL FACf;: 

: MASK SIZE STANDARD 

APPROVAL 

EFF. <99% N 

EXERCISE DURATION {SEC} 

NORMAL BREATHING 

DEEP BREATHING 

HEAD SIDE TO SIDE 

HEAD UP AND DOWN 

TALKING 

GRIMACE 

BEND AND TOUCH TOES 

NQRMAL BREATHING 

OVERALL FF 

FIT TEST OPERATOR [2 Ww 

60 

60 

60 
60 .. 

60 

15 

60 

60 

. ERIC HORSTMAN 

~~N(/f& 

CUSTOM1 

C0STOM2 

CUSTOM3 

CUSTOM4 

PORTACOUNT SIN 44721 

N95 COMPANION N 

PROTOCOL. OSHA 29CFR1910.134 

PASS LEVEL 1000 

FiTFACTOR PASS 

21100 .y 

9370 y 

25300 y 

29000· y 

664 N 

Bed. x 
8.970 y 

16000 y 

3670 y 

DATE 

DATE fd~J0-03 . 



APPENDIX G 
 

ANALYTICAL DATA 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 48

SAMPLING ROUND
LOCATION
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,1,1-TRICHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,1,2,2-TETRACHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,1,2-TRICHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 8  J 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 4 16SB0560608 1.03  U 16SB0580607

1,1-DICHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,1-DICHLOROETHENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

0.95  U 16SB0580206-D
0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,2,3-TRICHLOROPROPANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,2-DIBROMO-3-CHLOROPROPANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  UJ 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,2-DIBROMOETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 48

SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,2-DICHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,2-DICHLOROPROPANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

1,4-DIOXANE 101  U 16SS0510102 101  U 16SS0520102 87.3  U 16SS0530102 107  U 16SS0540102 92.7  U 16SS0550102 99.3  U 16SS0560102 94.6  U 16SS0570102 109  U 16SS0580102

133  U 16SB0510204 104  U 16SB0520205 96.8  U 16SB0530205 174  U 16SB0540205 107  U 16SB0550206 104  U 16SB0560206 107  U 16SB0570206 113  U 16SB0580206
92.8  U 16SB0580206-D

118  U 16SB0550607 97.1  U 16SB0560608 97.2  U 16SB0580607

2-BUTANONE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

2-HEXANONE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 3  J 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

3-CHLOROPROPENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

4-METHYL-2-PENTANONE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

ACETONE 1.09  U 16SS0510102 3  J 16SS0520102 1  J 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 4  J 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 10  U 16SB0560206 8  J 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 9  U 16SB0560608 1.03  U 16SB0580607

ACETONITRILE 40.5  U 16SS0510102 40.5  U 16SS0520102 34.9  U 16SS0530102 42.8  U 16SS0540102 37.1  U 16SS0550102 39.7  U 16SS0560102 37.8  U 16SS0570102 43.4  U 16SS0580102

53.2  U 16SB0510204 41.6  U 16SB0520205 38.7  U 16SB0530205 69.5  U 16SB0540205 43  U 16SB0550206 41.5  U 16SB0560206 42.7  U 16SB0570206 45.2  U 16SB0580206

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

37.1  U 16SB0580206-D
47.4  U 16SB0550607 38.8  U 16SB0560608 38.9  U 16SB0580607

ACROLEIN 1.09  UR 16SS0510102 0.933  UR 16SS0520102 0.888  UR 16SS0530102 1.05  UR 16SS0540102 0.93  UR 16SS0550102 1.02  UR 16SS0560102 0.993  UR 16SS0570102 0.945  UR 16SS0580102

1.17  UR 16SB0510204 1.05  UR 16SB0520205 1.01  UR 16SB0530205 1.3  UR 16SB0540205 1.07  UR 16SB0550206 1.05  UR 16SB0560206 1.04  UR 16SB0570206 1.06  UR 16SB0580206
0.95  UR 16SB0580206-D

0.946  UR 16SB0550607 1.13  UR 16SB0560608 1.03  UR 16SB0580607

ACRYLONITRILE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

BENZENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

BROMODICHLOROMETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

BROMOFORM 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

BROMOMETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 4  J 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  UJ 16SB0560608 1.03  U 16SB0580607

CARBON DISULFIDE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CARBON TETRACHLORIDE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CHLOROBENZENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CHLORODIBROMOMETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CHLOROETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CHLOROFORM 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.1  J 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CHLOROMETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CHLOROPRENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CIS-1,2-DICHLOROETHENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

CIS-1,3-DICHLOROPROPENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

DIBROMOMETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

DICHLORODIFLUOROMETHANE 1.09  U 16SS0510102 2  J 16SS0520102 7 16SS0530102 2  J 16SS0540102 7 16SS0550102 7 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

1.17  J 16SB0510204 4 16SB0520205 10 16SB0530205 2  J 16SB0540205 5 16SB0550206 1.05  UR 16SB0560206 5 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

9 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

ETHYL METHACRYLATE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

ETHYLBENZENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

ISOBUTANOL 40.5  U 16SS0510102 40.5  U 16SS0520102 34.9  U 16SS0530102 42.8  U 16SS0540102 37.1  U 16SS0550102 39.7  U 16SS0560102 37.8  U 16SS0570102 43.4  U 16SS0580102

53.2  U 16SB0510204 41.6  U 16SB0520205 38.7  U 16SB0530205 69.5  U 16SB0540205 43  U 16SB0550206 41.5  U 16SB0560206 42.7  U 16SB0570206 45.2  U 16SB0580206
37.1  U 16SB0580206-D

47.4  U 16SB0550607 38.8  U 16SB0560608 38.9  U 16SB0580607

METHACRYLONITRILE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

METHYL IODIDE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

METHYL METHACRYLATE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

METHYLENE CHLORIDE 1.09  UJ 16SS0510102 0.933  UJ 16SS0520102 0.888  UJ 16SS0530102 1.05  UJ 16SS0540102 0.93  UJ 16SS0550102 1.02  UJ 16SS0560102 0.993  UJ 16SS0570102 0.945  UJ 16SS0580102

1.17  UJ 16SB0510204 1.05  UJ 16SB0520205 1.01  UJ 16SB0530205 1.3  UJ 16SB0540205 1.07  UJ 16SB0550206 1.05  UR 16SB0560206 1.04  UJ 16SB0570206 1.06  UJ 16SB0580206
0.95  UJ 16SB0580206-D

0.946  UJ 16SB0550607 1.13  U 16SB0560608 1.03  UJ 16SB0580607

PROPIONITRILE 40.5  U 16SS0510102 40.5  U 16SS0520102 34.9  U 16SS0530102 42.8  U 16SS0540102 37.1  U 16SS0550102 39.7  U 16SS0560102 37.8  U 16SS0570102 43.4  U 16SS0580102

53.2  U 16SB0510204 41.6  U 16SB0520205 38.7  U 16SB0530205 69.5  U 16SB0540205 43  U 16SB0550206 41.5  U 16SB0560206 42.7  U 16SB0570206 45.2  U 16SB0580206
37.1  U 16SB0580206-D

47.4  U 16SB0550607 38.8  U 16SB0560608 38.9  U 16SB0580607

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

STYRENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TETRACHLOROETHENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TOLUENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TOTAL XYLENES 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TRANS-1,2-DICHLOROETHENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TRANS-1,3-DICHLOROPROPENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TRANS-1,4-DICHLORO-2-BUTENE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

TRICHLOROETHENE 1.09  U 16SS0510102 8 16SS0520102 61 16SS0530102 67 16SS0540102 64 16SS0550102 34 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 14 16SB0520205 1300 16SB0530205 210 16SB0540205 79 16SB0550206 930  J 16SB0560206 1.04  U 16SB0570206 18 16SB0580206
16 16SB0580206-D

2  J 16SB0550607 200 16SB0560608 28 16SB0580607

TRICHLOROFLUOROMETHANE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

VINYL ACETATE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  UR 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

VINYL CHLORIDE 1.09  U 16SS0510102 0.933  U 16SS0520102 0.888  U 16SS0530102 1.05  U 16SS0540102 0.93  U 16SS0550102 1.02  U 16SS0560102 0.993  U 16SS0570102 0.945  U 16SS0580102

1.17  U 16SB0510204 1.05  U 16SB0520205 1.01  U 16SB0530205 1.3  U 16SB0540205 1.07  U 16SB0550206 1.05  U 16SB0560206 1.04  U 16SB0570206 1.06  U 16SB0580206
0.95  U 16SB0580206-D

0.946  U 16SB0550607 1.13  U 16SB0560608 1.03  U 16SB0580607

Inorganics  (mg/kg)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

03 03 03 0303 03 03 03
16SB051  (1) 16SB052  (1) 16SB053  (1) 16SB054  (1) 16SB055 16SB056 16SB057  (1) 16SB058
8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/12/2004 8/12/2004 8/13/2004 8/13/2004

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

TIN

VANADIUM

ZINC

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

1,2,3-TRICHLOROPROPANE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  UR 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  UR 16SS0630102 1.05  UR 16SS0640102 1.17  UR 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  UR 16SB0610206 1.01  U 16SB0620206 1.19  UR 16SB0630206 1.09  UR 16SB0640206 1.27  UR 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  UR 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  UR 16SB0630608 1.24  UR 16SB0640608 1.45  UR 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,4-DIOXANE

2-BUTANONE

2-HEXANONE

3-CHLOROPROPENE

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

98.7  U 16SS0590102 105  U 16SS0600102 114  U 16SS0610102 94.2  U 16SS0620102 102  U 16SS0630102 105  U 16SS0640102 114  U 16SS0650102 108  U 16SS0660102

136  U 16SB0590206 107  UJ 16SB0600206 124  U 16SB0610206 101  U 16SB0620206 106  U 16SB0630206 131  U 16SB0640206 113  U 16SB0650206 99.8  U 16SB0660206

98.8  U 16SB0590608 106  U 16SB0600609 120  U 16SB0610607 103  U 16SB0620607 108  U 16SB0630608 108  U 16SB0640608 119  U 16SB0650608 123  U 16SB0660608

1.01  U 16SS0590102 1.14  UR 16SS0600102 1.1  J 16SS0610102 1  U 16SS0620102 1.01  UR 16SS0630102 1.05  UR 16SS0640102 1.17  UR 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 2  J 16SB0600206 1.09  UR 16SB0610206 1.01  U 16SB0620206 1.19  UR 16SB0630206 1.09  UR 16SB0640206 1.27  UR 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  UR 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  UR 16SB0630608 1.24  UR 16SB0640608 1.45  UR 16SB0650608 1  J 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

4-METHYL-2-PENTANONE

ACETONE

ACETONITRILE

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 13  U 16SS0600102 10  U 16SS0610102 1  U 16SS0620102 1.01  UR 16SS0630102 1.1  U 16SS0640102 1.17  UR 16SS0650102 51  BJ 16SS0660102

1.22  U 16SB0590206 19  U 16SB0600206 3  U 16SB0610206 1.01  U 16SB0620206 1  U 16SB0630206 2  U 16SB0640206 72  J 16SB0650206 6  U 16SB0660206

0.988  U 16SB0590608 24  U 16SB0600609 5  U 16SB0610607 0.968  U 16SB0620607 1.3  UR 16SB0630608 7  U 16SB0640608 6  U 16SB0650608 21  U 16SB0660608

39.5  U 16SS0590102 42  U 16SS0600102 45.5  U 16SS0610102 37.7  U 16SS0620102 40.7  U 16SS0630102 41.9  U 16SS0640102 45.8  U 16SS0650102 43.1  UJ 16SS0660102

54.5  U 16SB0590206 42.6  UJ 16SB0600206 49.8  U 16SB0610206 40.5  U 16SB0620206 42.4  U 16SB0630206 52.3  U 16SB0640206 45.1  U 16SB0650206 39.9  UJ 16SB0660206

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ACROLEIN

ACRYLONITRILE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

39.5  U 16SB0590608 42.4  U 16SB0600609 47.9  U 16SB0610607 41.2  U 16SB0620607 43.1  U 16SB0630608 43.2  U 16SB0640608 47.6  U 16SB0650608 49.2  UJ 16SB0660608

1.01  UR 16SS0590102 1.14  UR 16SS0600102 1.19  UR 16SS0610102 1  UR 16SS0620102 1.01  UR 16SS0630102 1.05  UR 16SS0640102 1.17  UR 16SS0650102 1.26  UR 16SS0660102

1.22  UR 16SB0590206 1.04  UR 16SB0600206 1.09  UR 16SB0610206 1.01  UR 16SB0620206 1.19  UR 16SB0630206 1.09  UR 16SB0640206 1.27  UR 16SB0650206 1.23  UR 16SB0660206

0.988  UR 16SB0590608 1.02  UR 16SB0600609 1.2  UR 16SB0610607 0.968  UR 16SB0620607 1.3  UR 16SB0630608 1.24  UR 16SB0640608 1.45  UR 16SB0650608 0.92  UR 16SB0660608

1.01  U 16SS0590102 1.14  UR 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  UR 16SS0630102 1.05  UR 16SS0640102 1.17  UR 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  UR 16SB0610206 1.01  U 16SB0620206 1.19  UR 16SB0630206 1.09  UR 16SB0640206 1.27  UR 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  UR 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  UR 16SB0630608 1.24  UR 16SB0640608 1.45  UR 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  UJ 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  UJ 16SS0660102

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  UJ 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  UJ 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  UJ 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 2  J 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 12 OF 48

SAMPLING ROUND
LOCATION
SAMPLE DATE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CHLOROPRENE

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

1.01  U 16SS0590102 17 16SS0600102 1.1  J 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 73 16SS0660102

1.22  U 16SB0590206 8  J 16SB0600206 86 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 24 16SB0650206 23 16SB0660206

0.988  U 16SB0590608 4 16SB0600609 11 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 27 16SB0650608 1  J 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 2  J 16SS0640102 2  J 16SS0650102 1.26  U 16SS0660102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ETHYL METHACRYLATE

ETHYLBENZENE

ISOBUTANOL

METHACRYLONITRILE

METHYL IODIDE

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

1.22  J 16SB0590206 22  J 16SB0600206 2  J 16SB0610206 1.01  U 16SB0620206 4  J 16SB0630206 1.1  J 16SB0640206 5 16SB0650206 5  J 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 3  J 16SB0640608 1.45  U 16SB0650608 5  J 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

39.5  U 16SS0590102 42  U 16SS0600102 45.5  U 16SS0610102 37.7  U 16SS0620102 40.7  U 16SS0630102 41.9  U 16SS0640102 45.8  U 16SS0650102 43.1  U 16SS0660102

54.5  U 16SB0590206 42.6  UJ 16SB0600206 49.8  U 16SB0610206 40.5  U 16SB0620206 42.4  U 16SB0630206 52.3  U 16SB0640206 45.1  U 16SB0650206 39.9  U 16SB0660206

39.5  U 16SB0590608 42.4  U 16SB0600609 47.9  U 16SB0610607 41.2  U 16SB0620607 43.1  U 16SB0630608 43.2  U 16SB0640608 47.6  U 16SB0650608 49.2  U 16SB0660608

1.01  U 16SS0590102 1.14  UR 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  UR 16SS0630102 1.05  UR 16SS0640102 1.17  UR 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  UR 16SB0610206 1.01  U 16SB0620206 1.19  UR 16SB0630206 1.09  UR 16SB0640206 1.27  UR 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  UR 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  UR 16SB0630608 1.24  UR 16SB0640608 1.45  UR 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

METHYL METHACRYLATE

METHYLENE CHLORIDE

PROPIONITRILE

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  UJ 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  UJ 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  UJ 16SB0590206 16  U 16SB0600206 1.09  U 16SB0610206 1.01  UJ 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 5  U 16SB0660206

0.988  UJ 16SB0590608 1.02  U 16SB0600609 3  U 16SB0610607 0.968  UJ 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 5  U 16SB0660608

39.5  U 16SS0590102 42  U 16SS0600102 45.5  U 16SS0610102 37.7  U 16SS0620102 40.7  U 16SS0630102 41.9  U 16SS0640102 45.8  U 16SS0650102 43.1  U 16SS0660102

54.5  U 16SB0590206 42.6  UJ 16SB0600206 49.8  U 16SB0610206 40.5  U 16SB0620206 42.4  U 16SB0630206 52.3  U 16SB0640206 45.1  U 16SB0650206 39.9  U 16SB0660206

39.5  U 16SB0590608 42.4  U 16SB0600609 47.9  U 16SB0610607 41.2  U 16SB0620607 43.1  U 16SB0630608 43.2  U 16SB0640608 47.6  U 16SB0650608 49.2  U 16SB0660608

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  J 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 5 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 3  J 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 4  J 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

TRANS-1,4-DICHLORO-2-BUTENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

13 16SS0590102 9 16SS0600102 3  J 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 34 16SS0660102

190 16SB0590206 28  J 16SB0600206 160 16SB0610206 5 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 3  J 16SB0650206 9 16SB0660206

9 16SB0590608 1.02  U 16SB0600609 14 16SB0610607 6 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 17 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 2  J 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

(1) No subsurface soil sample due to refusal. 
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SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND
LOCATION
SAMPLE DATE

VINYL ACETATE

VINYL CHLORIDE

Inorganics  (mg/kg)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 1.27  U 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 1.45  U 16SB0650608 0.92  U 16SB0660608

1.01  U 16SS0590102 1.14  U 16SS0600102 1.19  U 16SS0610102 1  U 16SS0620102 1.01  U 16SS0630102 1.05  U 16SS0640102 1.17  U 16SS0650102 1.26  U 16SS0660102

1.22  U 16SB0590206 1.04  UJ 16SB0600206 1.09  U 16SB0610206 1.01  U 16SB0620206 1.19  U 16SB0630206 1.09  U 16SB0640206 12 16SB0650206 1.23  U 16SB0660206

0.988  U 16SB0590608 1.02  U 16SB0600609 1.2  U 16SB0610607 0.968  U 16SB0620607 1.3  U 16SB0630608 1.24  U 16SB0640608 6 16SB0650608 0.92  U 16SB0660608

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

(1) No subsurface soil sample due to refusal. 
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SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND
LOCATION
SAMPLE DATE
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

TIN

VANADIUM

ZINC

03 03 03 0303 03 03 03
16SB062 16SB063 16SB064 16SB06516SB059 16SB060 16SB061 16SB066
8/13/2004 8/11/2004 8/11/2004 8/11/20048/13/2004 8/11/2004 8/11/2004 8/12/2004

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND
LOCATION
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004

1,2,3-TRICHLOROPROPANE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1  U 16SB0680206-D
1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  UJ 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  UJ 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  UJ 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  UJ 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  UJ 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  UJ 16SB0720206 1.03  UJ 16SB0730204 1.04  UJ 16SB0740206
1  U 16SB0680206-D

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND
LOCATION
SAMPLE DATE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,4-DIOXANE

2-BUTANONE

2-HEXANONE

3-CHLOROPROPENE

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004
1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  UJ 16SB0690607 0.978  UJ 16SB0700607 1.22  UJ 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

110  U 16SS0670102 101  U 16SS0680102 107  U 16SS0690102 96.5  U 16SS0700102 99.7  UJ 16SS0710102 91  U 16SS0720102 101  U 16SS0730102 96.1  U 16SS0740102
114  U 16SS0740102-D

98.7  U 16SB0670206 101  U 16SB0680206 112  U 16SB0690206 125  U 16SB0700206 113  U 16SB0710206 98.6  U 16SB0720206 105  U 16SB0730204 101  U 16SB0740206
100  U 16SB0680206-D

105  U 16SB0670609 97.8  U 16SB0680609 116  U 16SB0690607 126  U 16SB0700607 109  U 16SB0720607

4  J 16SS0670102 2  J 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 3  J 16SS0720102 5  J 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

4-METHYL-2-PENTANONE

ACETONE

ACETONITRILE

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  J 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

33  BJ 16SS0670102 25  BJ 16SS0680102 13  BU 16SS0690102 4  U 16SS0700102 15  J 16SS0710102 28  J 16SS0720102 51  BJ 16SS0730102 3  BU 16SS0740102
2  BU 16SS0740102-D

6  BU 16SB0670206 7  BU 16SB0680206 5  U 16SB0690206 2  U 16SB0700206 3  J 16SB0710206 8  BU 16SB0720206 13  BU 16SB0730204 4  BU 16SB0740206
2  J 16SB0680206-D

8  U 16SB0670609 5  BU 16SB0680609 6  BU 16SB0690607 5  U 16SB0700607 7  BU 16SB0720607

43.9  UJ 16SS0670102 40.4  UJ 16SS0680102 42.7  UJ 16SS0690102 38.6  U 16SS0700102 39.9  UJ 16SS0710102 36.4  UJ 16SS0720102 40.5  U 16SS0730102 38.5  U 16SS0740102
45.7  U 16SS0740102-D

39.5  UJ 16SB0670206 40.3  UJ 16SB0680206 44.9  UJ 16SB0690206 49.8  U 16SB0700206 45.2  U 16SB0710206 39.4  U 16SB0720206 41.9  U 16SB0730204 40.3  U 16SB0740206

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ACROLEIN

ACRYLONITRILE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004
40  U 16SB0680206-D

42.1  UJ 16SB0670609 39.1  UJ 16SB0680609 46.5  UJ 16SB0690607 50.3  U 16SB0700607 43.6  U 16SB0720607

1.19  UR 16SS0670102 0.963  UR 16SS0680102 0.995  UR 16SS0690102 0.923  UR 16SS0700102 0.943  UR 16SS0710102 0.933  UR 16SS0720102 1  UR 16SS0730102 0.938  UR 16SS0740102
1.02  UR 16SS0740102-D

1.09  UR 16SB0670206 1.02  UR 16SB0680206 1.05  UR 16SB0690206 1.2  UR 16SB0700206 1.16  UR 16SB0710206 0.986  UR 16SB0720206 1.03  UR 16SB0730204 1.04  UR 16SB0740206
1  UR 16SB0680206-D

1.21  UR 16SB0670609 1.12  UR 16SB0680609 1.35  UR 16SB0690607 0.978  UR 16SB0700607 1.22  UR 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  UJ 16SS0670102 0.963  UJ 16SS0680102 0.995  UJ 16SS0690102 0.923  UJ 16SS0700102 0.943  UJ 16SS0710102 0.933  UJ 16SS0720102 1  UJ 16SS0730102 0.938  U 16SS0740102

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

1.02  U 16SS0740102-D
1.09  UJ 16SB0670206 1.02  UJ 16SB0680206 1.05  UJ 16SB0690206 1.2  UJ 16SB0700206 1.16  U 16SB0710206 0.986  UJ 16SB0720206 1.03  UJ 16SB0730204 1.04  U 16SB0740206

1  U 16SB0680206-D
1.21  UJ 16SB0670609 1.12  UJ 16SB0680609 1.35  UJ 16SB0690607 0.978  UJ 16SB0700607 1.22  UJ 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 3 16SS0720102 2  J 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CHLOROPRENE

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004
1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206

1  U 16SB0680206-D
1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

3  J 16SS0670102 5 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 13 16SS0720102 3  J 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 7  J 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 32 16SB0720206 5 16SB0730204 1.04  U 16SB0740206
14  J 16SB0680206-D

1.21  U 16SB0670609 5 16SB0680609 1.35  U 16SB0690607 2  J 16SB0700607 53 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  UJ 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

4 16SS0670102 2  J 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 20  J 16SS0710102 0.933  UJ 16SS0720102 1  U 16SS0730102 1  J 16SS0740102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ETHYL METHACRYLATE

ETHYLBENZENE

ISOBUTANOL

METHACRYLONITRILE

METHYL IODIDE

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004
2  J 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  UJ 16SB0690206 1.2  U 16SB0700206 10 16SB0710206 0.986  U 16SB0720206 13 16SB0730204 5 16SB0740206
1  U 16SB0680206-D

16  J 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

43.9  U 16SS0670102 40.4  U 16SS0680102 42.7  U 16SS0690102 38.6  U 16SS0700102 39.9  UJ 16SS0710102 36.4  U 16SS0720102 40.5  U 16SS0730102 38.5  U 16SS0740102
45.7  U 16SS0740102-D

39.5  U 16SB0670206 40.3  U 16SB0680206 44.9  U 16SB0690206 49.8  U 16SB0700206 45.2  U 16SB0710206 39.4  U 16SB0720206 41.9  U 16SB0730204 40.3  U 16SB0740206
40  U 16SB0680206-D

42.1  U 16SB0670609 39.1  U 16SB0680609 46.5  U 16SB0690607 50.3  U 16SB0700607 43.6  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  UJ 16SS0740102
1.02  UJ 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  UJ 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

METHYL METHACRYLATE

METHYLENE CHLORIDE

PROPIONITRILE

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

3  BU 16SS0670102 2  BU 16SS0680102 0.995  U 16SS0690102 2  U 16SS0700102 3  J 16SS0710102 2  U 16SS0720102 2  U 16SS0730102 0.938  UJ 16SS0740102
1.02  UJ 16SS0740102-D

2  BU 16SB0670206 1.02  U 16SB0680206 2  U 16SB0690206 2  U 16SB0700206 1.16  UJ 16SB0710206 2  U 16SB0720206 5  U 16SB0730204 1.04  UJ 16SB0740206
1  UJ 16SB0680206-D

5  U 16SB0670609 2  BU 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

43.9  U 16SS0670102 40.4  U 16SS0680102 42.7  U 16SS0690102 38.6  U 16SS0700102 39.9  UJ 16SS0710102 36.4  U 16SS0720102 40.5  U 16SS0730102 38.5  U 16SS0740102
45.7  U 16SS0740102-D

39.5  U 16SB0670206 40.3  U 16SB0680206 44.9  U 16SB0690206 49.8  U 16SB0700206 45.2  U 16SB0710206 39.4  U 16SB0720206 41.9  U 16SB0730204 40.3  U 16SB0740206
40  U 16SB0680206-D

42.1  U 16SB0670609 39.1  U 16SB0680609 46.5  U 16SB0690607 50.3  U 16SB0700607 43.6  U 16SB0720607

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004
1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102

1.02  U 16SS0740102-D
1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206

1  U 16SB0680206-D
1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  J 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 3 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

TRANS-1,4-DICHLORO-2-BUTENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

3  J 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 2  J 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

2  J 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 5 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
2  J 16SB0680206-D

2  J 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 10 16SB0700607 11 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 3  J 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  J 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

2  J 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

VINYL ACETATE

VINYL CHLORIDE

Inorganics  (mg/kg)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

1.19  U 16SS0670102 0.963  U 16SS0680102 0.995  U 16SS0690102 0.923  U 16SS0700102 0.943  UJ 16SS0710102 0.933  U 16SS0720102 1  U 16SS0730102 0.938  U 16SS0740102
1.02  U 16SS0740102-D

1.09  U 16SB0670206 1.02  U 16SB0680206 1.05  U 16SB0690206 1.2  U 16SB0700206 1.16  U 16SB0710206 0.986  U 16SB0720206 1.03  U 16SB0730204 1.04  U 16SB0740206
1  U 16SB0680206-D

1.21  U 16SB0670609 1.12  U 16SB0680609 1.35  U 16SB0690607 0.978  U 16SB0700607 1.22  U 16SB0720607

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

TIN

VANADIUM

ZINC

03 03 03 0303 03 03 03
16SB070 16SB071  (1) 16SB072 16SB073  (1)16SB067 16SB068 16SB069 16SB074  (1)

8/12/2004 8/12/2004 8/12/2004 8/12/20048/12/2004 8/12/2004 8/12/2004 8/17/2004

(1) No subsurface soil sample due to refusal. 
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SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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SAMPLING ROUND
LOCATION
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

1,2,3-TRICHLOROPROPANE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

0.976  U 16SB0770206-D
1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  UJ 16SS0750102 0.953  U 16SS0760102 0.893  UJ 16SS0770102 1.02  U 16SS0780102

0.975  UJ 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

(1) No subsurface soil sample due to refusal. 
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SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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SAMPLING ROUND
LOCATION
SAMPLE DATE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,4-DIOXANE

2-BUTANONE

2-HEXANONE

3-CHLOROPROPENE

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

96.7  U 16SS0750102 96.4  U 16SS0760102 95.1  U 16SS0770102 94.5  U 16SS0780102

94.2  U 16SB0750203 102  U 16SB0760206 110  U 16SB0770206 114  U 16SB0780206
97.1  U 16SB0770206-D

121  U 16SB0760607 90.8  U 16SB0770610 112  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 1  J 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

4-METHYL-2-PENTANONE

ACETONE

ACETONITRILE

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

5  BU 16SS0750102 2  J 16SS0760102 3  U 16SS0770102 1.02  U 16SS0780102

6  BU 16SB0750203 13  J 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
3  J 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 15  J 16SB0780609

38.7  U 16SS0750102 38.6  U 16SS0760102 38  U 16SS0770102 37.8  U 16SS0780102

37.7  U 16SB0750203 40.9  U 16SB0760206 44.1  U 16SB0770206 45.7  U 16SB0780206

(1) No subsurface soil sample due to refusal. 
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SOIL SAMPLES ROUNDS 1 THROUGH 3
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ACROLEIN

ACRYLONITRILE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

38.8  U 16SB0770206-D
48.6  U 16SB0760607 36.3  U 16SB0770610 45  UJ 16SB0780609

0.967  UR 16SS0750102 0.953  UR 16SS0760102 0.893  UR 16SS0770102 1.02  UR 16SS0780102

0.975  UR 16SB0750203 0.929  UR 16SB0760206 0.988  UR 16SB0770206 1.01  UR 16SB0780206
0.976  UR 16SB0770206-D

1.12  UR 16SB0760607 0.92  UR 16SB0770610 1.04  UR 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  UJ 16SS0750102 0.953  U 16SS0760102 0.893  UJ 16SS0770102 1.02  U 16SS0780102

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

0.975  UJ 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

(1) No subsurface soil sample due to refusal. 
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NSWC CRANE
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SAMPLING ROUND
LOCATION
SAMPLE DATE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CHLOROPRENE

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

2  J 16SS0750102 13 16SS0760102 0.893  UJ 16SS0770102 1.02  U 16SS0780102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ETHYL METHACRYLATE

ETHYLBENZENE

ISOBUTANOL

METHACRYLONITRILE

METHYL IODIDE

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

11 16SB0750203 12 16SB0760206 11  J 16SB0770206 6 16SB0780206
4  J 16SB0770206-D

9 16SB0760607 2  J 16SB0770610 14  J 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

38.7  U 16SS0750102 38.6  U 16SS0760102 38  U 16SS0770102 37.8  U 16SS0780102

37.7  U 16SB0750203 40.9  U 16SB0760206 44.1  U 16SB0770206 45.7  U 16SB0780206
38.8  U 16SB0770206-D

48.6  U 16SB0760607 36.3  U 16SB0770610 45  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  UR 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

METHYL METHACRYLATE

METHYLENE CHLORIDE

PROPIONITRILE

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

3  U 16SS0750102 0.953  UJ 16SS0760102 0.893  UJ 16SS0770102 1.02  UJ 16SS0780102

4  U 16SB0750203 0.929  UJ 16SB0760206 0.988  UJ 16SB0770206 1.01  UJ 16SB0780206
0.976  UJ 16SB0770206-D

1.12  UJ 16SB0760607 0.92  UJ 16SB0770610 1.04  UJ 16SB0780609

38.7  U 16SS0750102 38.6  U 16SS0760102 38  U 16SS0770102 37.8  U 16SS0780102

37.7  U 16SB0750203 40.9  U 16SB0760206 44.1  U 16SB0770206 45.7  U 16SB0780206
38.8  U 16SB0770206-D

48.6  U 16SB0760607 36.3  U 16SB0770610 45  UJ 16SB0780609

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

TRANS-1,4-DICHLORO-2-BUTENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 1  J 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 1  J 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

1  J 16SB0750203 1  J 16SB0760206 1  J 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 2  J 16SB0780609

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

VINYL ACETATE

VINYL CHLORIDE

Inorganics  (mg/kg)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

0.967  U 16SS0750102 0.953  U 16SS0760102 0.893  U 16SS0770102 1.02  U 16SS0780102

0.975  U 16SB0750203 0.929  U 16SB0760206 0.988  U 16SB0770206 1.01  U 16SB0780206
0.976  U 16SB0770206-D

1.12  U 16SB0760607 0.92  U 16SB0770610 1.04  UJ 16SB0780609

22300  J 16SS0850002 18000  J 16SS0860002 17800  J 16SS0870002 34200  J 16SS0880002
21200  J 16SS0850002-D
26700  J 16SB0850204 22100  J 16SB0860204 24900  J 16SB0870204 14600  J 16SB0880204

0.96  U 16SS0850002 3  J 16SS0860002 0.94  U 16SS0870002 1.9  J 16SS0880002
1.5  J 16SS0850002-D

0.65  U 16SB0850204 0.56  U 16SB0860204 1.4  J 16SB0870204 0.34  U 16SB0880204
7.1  J 16SS0850002 5.7  J 16SS0860002 6  J 16SS0870002 12.7  J 16SS0880002
6.6  J 16SS0850002-D
6.5  J 16SB0850204 7.9  J 16SB0860204 9.5  J 16SB0870204 8.6  J 16SB0880204

80.3  J 16SS0850002 146  J 16SS0860002 87.2  J 16SS0870002 142  J 16SS0880002
95.8  J 16SS0850002-D
66.5  J 16SB0850204 58.7  J 16SB0860204 105  J 16SB0870204 44.3  J 16SB0880204
0.55  U 16SS0850002 0.63  U 16SS0860002 0.54  U 16SS0870002 1  U 16SS0880002
0.57  U 16SS0850002-D
0.81  U 16SB0850204 0.5  U 16SB0860204 0.65  U 16SB0870204 0.34  U 16SB0880204
0.48  U 16SS0850002 0.53  J 16SS0860002 0.22  U 16SS0870002 0.7  U 16SS0880002
0.32  U 16SS0850002-D
0.35  U 16SB0850204 0.25  U 16SB0860204 0.37  U 16SB0870204 0.13  U 16SB0880204
1010  J 16SS0850002 591  J 16SS0860002 341  J 16SS0870002 708  J 16SS0880002
1150  J 16SS0850002-D

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

403  J 16SB0850204 237  J 16SB0860204 250  J 16SB0870204 35.6  U 16SB0880204
29.1  J 16SS0850002 19.6  J 16SS0860002 23.1  J 16SS0870002 38.2  J 16SS0880002
27.5  J 16SS0850002-D
41.7  J 16SB0850204 27.9  J 16SB0860204 36.3  J 16SB0870204 23.1  J 16SB0880204

7.4  J 16SS0850002 12.4  J 16SS0860002 8.1  J 16SS0870002 9.3  J 16SS0880002
5.4  J 16SS0850002-D
3.1  J 16SB0850204 3.4  J 16SB0860204 4.4  J 16SB0870204 1.1  J 16SB0880204

19.2  J 16SS0850002 38.5  J 16SS0860002 14.6  J 16SS0870002 36.8  J 16SS0880002
18.1  J 16SS0850002-D
12.5  J 16SB0850204 14.2  J 16SB0860204 25.5  J 16SB0870204 6.6  J 16SB0880204

21900  J 16SS0850002 16300  J 16SS0860002 15800  J 16SS0870002 33500  J 16SS0880002
20800  J 16SS0850002-D
34500  J 16SB0850204 29900  J 16SB0860204 27900  J 16SB0870204 13000  J 16SB0880204

26  J 16SS0850002 110  J 16SS0860002 21.4  J 16SS0870002 82.6  J 16SS0880002
23.8  J 16SS0850002-D
15.6  J 16SB0850204 13.2  J 16SB0860204 71.1  J 16SB0870204 9.4  J 16SB0880204

2340  J 16SS0850002 1900  J 16SS0860002 1510  J 16SS0870002 3610  J 16SS0880002
2370  J 16SS0850002-D
1490  J 16SB0850204 2270  J 16SB0860204 1980  J 16SB0870204 1040  J 16SB0880204

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

TIN

VANADIUM

ZINC

03 03 03 0303 03 03 03
16SB078 16SB085 16SB086 16SB08716SB075  (1) 16SB076 16SB077 16SB088
8/12/2004 8/14/2004 8/14/2004 8/14/20048/12/2004 8/12/2004 8/12/2004 8/14/2004

233  J 16SS0850002 764  J 16SS0860002 233  J 16SS0870002 448  J 16SS0880002
170  J 16SS0850002-D

51.2  J 16SB0850204 106  J 16SB0860204 204  J 16SB0870204 14.5  J 16SB0880204
0.034  J 16SS0850002 0.034  J 16SS0860002 0.027  J 16SS0870002 0.057  J 16SS0880002
0.043  J 16SS0850002-D

0.03  J 16SB0850204 0.083  J 16SB0860204 0.039  J 16SB0870204 0.021  J 16SB0880204
15.1  J 16SS0850002 16.6  J 16SS0860002 15.6  J 16SS0870002 26.2  J 16SS0880002
14.7  J 16SS0850002-D
16.1  J 16SB0850204 15.6  J 16SB0860204 15.9  J 16SB0870204 6.5  J 16SB0880204

1920  J 16SS0850002 1520  J 16SS0860002 1710  J 16SS0870002 2980  J 16SS0880002
2180  J 16SS0850002-D
1700  J 16SB0850204 1820  J 16SB0860204 2660  J 16SB0870204 1880  J 16SB0880204
0.43  U 16SS0850002 0.43  U 16SS0860002 0.43  U 16SS0870002 0.7  U 16SS0880002
0.33  U 16SS0850002-D
0.47  U 16SB0850204 0.35  U 16SB0860204 0.59  U 16SB0870204 0.24  U 16SB0880204
0.21  U 16SS0850002 0.06  U 16SS0860002 0.07  U 16SS0870002 0.05  U 16SS0880002

0.049  U 16SS0850002-D
0.22  U 16SB0850204 0.06  U 16SB0860204 0.06  U 16SB0870204 0.045  U 16SB0880204
68.6  U 16SS0850002 46.2  U 16SS0860002 40.1  U 16SS0870002 49.9  U 16SS0880002
42.8  U 16SS0850002-D
43.8  U 16SB0850204 37.5  U 16SB0860204 46.3  U 16SB0870204 29.5  U 16SB0880204
0.44  U 16SS0850002 0.29  U 16SS0860002 0.28  U 16SS0870002 0.5  U 16SS0880002
0.28  U 16SS0850002-D
0.48  U 16SB0850204 0.3  U 16SB0860204 0.35  U 16SB0870204 0.19  U 16SB0880204
0.63  U 16SS0850002 0.69  U 16SS0860002 0.56  U 16SS0870002 0.7  U 16SS0880002
0.58  U 16SS0850002-D
0.61  U 16SB0850204 0.65  U 16SB0860204 0.71  U 16SB0870204 0.35  U 16SB0880204
42.9  J 16SS0850002 32.9  J 16SS0860002 34.6  J 16SS0870002 65.2  J 16SS0880002
41.6  J 16SS0850002-D

44  J 16SB0850204 43.3  J 16SB0860204 48.5  J 16SB0870204 26.9  J 16SB0880204
135 16SS0850002 368  J 16SS0860002 88.6 16SS0870002 280 16SS0880002
159 16SS0850002-D

40.6 16SB0850204 35.7 16SB0860204 130 16SB0870204 18.2 16SB0880204

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  UJ 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

1,2,3-TRICHLOROPROPANE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

0.908  U 16SB0910406-D
1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,4-DIOXANE

2-BUTANONE

2-HEXANONE

3-CHLOROPROPENE

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

89.8  U 16SB0900406 94.4  U 16SB0910406 90.9  U 16SB0920406 103  U 16SB0930406 128  U 16SB0940708 102  UJ 16SB0950406 96.6  U 16SB0960406
90.8  U 16SB0910406-D

97.2  U 16SB0900608 102  U 16SB0910609 96  U 16SB0920608 109  U 16SB0930608 101  U 16SB0950607 101  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

4-METHYL-2-PENTANONE

ACETONE

ACETONITRILE

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 4  J 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 7  J 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

35.9  U 16SB0900406 37.7  U 16SB0910406 36.4  U 16SB0920406 41.3  U 16SB0930406 51.4  U 16SB0940708 40.9  U 16SB0950406 38.6  U 16SB0960406

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ACROLEIN

ACRYLONITRILE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

36.3  U 16SB0910406-D
38.9  U 16SB0900608 40.9  U 16SB0910609 38.4  U 16SB0920608 43.6  U 16SB0930608 40.6  U 16SB0950607 40.4  U 16SB0960608

--- --- --- --- --- --- ---

0.955  UR 16SB0900406 0.944  UR 16SB0910406 0.932  UR 16SB0920406 0.95  UR 16SB0930406 1.48  UR 16SB0940708 1.01  UR 16SB0950406 0.966  UR 16SB0960406
0.908  UR 16SB0910406-D

1.17  UR 16SB0900608 0.974  UR 16SB0910609 0.869  UR 16SB0920608 1.05  UR 16SB0930608 1.05  UR 16SB0950607 1.06  UR 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CHLOROPRENE

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 5 16SB0910406 0.932  U 16SB0920406 3 16SB0930406 1.48  U 16SB0940708 10 16SB0950406 2  J 16SB0960406
7 16SB0910406-D

1.17  U 16SB0900608 6 16SB0910609 0.869  U 16SB0920608 4 16SB0930608 15 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

--- --- --- --- --- --- ---

0.955  U 16SB0900406 1  J 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
2  J 16SB0910406-D

1.17  J 16SB0900608 3  J 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ETHYL METHACRYLATE

ETHYLBENZENE

ISOBUTANOL

METHACRYLONITRILE

METHYL IODIDE

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

4  J 16SB0900406 9  J 16SB0910406 1  J 16SB0920406 8 16SB0930406 26 16SB0940708 1.01  J 16SB0950406 4 16SB0960406
3  J 16SB0910406-D

6  J 16SB0900608 2  J 16SB0910609 5  J 16SB0920608 12 16SB0930608 6 16SB0950607 2  J 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

35.9  U 16SB0900406 37.7  U 16SB0910406 36.4  U 16SB0920406 41.3  U 16SB0930406 51.4  U 16SB0940708 40.9  U 16SB0950406 38.6  U 16SB0960406
36.3  U 16SB0910406-D

38.9  U 16SB0900608 40.9  U 16SB0910609 38.4  U 16SB0920608 43.6  U 16SB0930608 40.6  U 16SB0950607 40.4  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

METHYL METHACRYLATE

METHYLENE CHLORIDE

PROPIONITRILE

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  UJ 16SB0900406 0.944  UJ 16SB0910406 0.932  UJ 16SB0920406 0.95  UJ 16SB0930406 1.48  UJ 16SB0940708 1.01  UJ 16SB0950406 0.966  UJ 16SB0960406
0.908  UJ 16SB0910406-D

1.17  UJ 16SB0900608 0.974  UJ 16SB0910609 0.869  UJ 16SB0920608 1.05  UJ 16SB0930608 1.05  UJ 16SB0950607 1.06  UJ 16SB0960608

--- --- --- --- --- --- ---

35.9  U 16SB0900406 37.7  U 16SB0910406 36.4  U 16SB0920406 41.3  U 16SB0930406 51.4  U 16SB0940708 40.9  U 16SB0950406 38.6  U 16SB0960406
36.3  U 16SB0910406-D

38.9  U 16SB0900608 40.9  U 16SB0910609 38.4  U 16SB0920608 43.6  U 16SB0930608 40.6  U 16SB0950607 40.4  U 16SB0960608

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

TRANS-1,4-DICHLORO-2-BUTENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

220  J 16SB0900406 390  J 16SB0910406 32 16SB0920406 250  J 16SB0930406 20 16SB0940708 9000 16SB0950406 120  J 16SB0960406
1500  J 16SB0910406-D

220  J 16SB0900608 980 16SB0910609 28 16SB0920608 360 16SB0930608 2000 16SB0950607 11 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 2  J 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND
LOCATION
SAMPLE DATE

VINYL ACETATE

VINYL CHLORIDE

Inorganics  (mg/kg)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

--- --- --- --- --- --- ---

0.955  U 16SB0900406 0.944  U 16SB0910406 0.932  U 16SB0920406 0.95  U 16SB0930406 1.48  U 16SB0940708 1.01  U 16SB0950406 0.966  U 16SB0960406
0.908  U 16SB0910406-D

1.17  U 16SB0900608 0.974  U 16SB0910609 0.869  U 16SB0920608 1.05  U 16SB0930608 1.05  U 16SB0950607 1.06  U 16SB0960608

26100  J 16SS0890002

25500  J 16SB0890204
5.2  J 16SS0890002

0.62  U 16SB0890204
9.3  J 16SS0890002

11.5  J 16SB0890204
175  J 16SS0890002

93.2  J 16SB0890204
0.75  U 16SS0890002

0.77  U 16SB0890204
0.75  U 16SS0890002

0.23  U 16SB0890204
1390  J 16SS0890002

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

98.4  J 16SB0890204
33.7  J 16SS0890002

48.2  J 16SB0890204
9.1  J 16SS0890002

4.3  J 16SB0890204
43.5  J 16SS0890002

16.7  J 16SB0890204
24800  J 16SS0890002

31300  J 16SB0890204
112  J 16SS0890002

21.2  J 16SB0890204
2820  J 16SS0890002

2120  J 16SB0890204

(1) No subsurface soil sample due to refusal. 
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SOIL SAMPLES ROUNDS 1 THROUGH 3
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SAMPLING ROUND
LOCATION
SAMPLE DATE
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

TIN

VANADIUM

ZINC

03 03 03 0303 03 03 03
16SB092 16SB093 16SB094 16SB095 16SB09616SB089 16SB090 16SB091
8/16/2004 8/16/2004 8/16/2004 8/16/2004 8/16/20048/14/2004 8/16/2004 8/16/2004

256  J 16SS0890002

41.2  J 16SB0890204
0.043  J 16SS0890002

0.056  J 16SB0890204
20.3  J 16SS0890002

16.6  J 16SB0890204
2630  J 16SS0890002

2980  J 16SB0890204
0.5  U 16SS0890002

0.62  U 16SB0890204
0.048  U 16SS0890002

0.047  U 16SB0890204
47  U 16SS0890002

51.8  U 16SB0890204
0.42  U 16SS0890002

0.31  U 16SB0890204
1.2  U 16SS0890002

0.61  U 16SB0890204
53.3  J 16SS0890002

55.2  J 16SB0890204
683 16SS0890002

35.4 16SB0890204

(1) No subsurface soil sample due to refusal. 
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SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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SAMPLING ROUND
LOCATION
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHENE

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

1,2,3-TRICHLOROPROPANE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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SAMPLING ROUND
LOCATION
SAMPLE DATE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,4-DIOXANE

2-BUTANONE

2-HEXANONE

3-CHLOROPROPENE

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 106  U 16SS0980102 96.8  U 16SS0990102

95.7  U 16SB0970406 108  U 16SB0980206 99.8  U 16SB0990206

105  U 16SB0970607 95.1  U 16SB0980607 111  U 16SB0990608
97.6  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

4-METHYL-2-PENTANONE

ACETONE

ACETONITRILE

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  J 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 42.4  U 16SS0980102 38.7  U 16SS0990102

38.3  U 16SB0970406 43.2  U 16SB0980206 39.9  U 16SB0990206

(1) No subsurface soil sample due to refusal. 
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SOIL SAMPLES ROUNDS 1 THROUGH 3
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ACROLEIN

ACRYLONITRILE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

41.9  U 16SB0970607 38  U 16SB0980607 44.3  U 16SB0990608
39  U 16SB0970607-D

--- 1.24  UR 16SS0980102 0.98  UR 16SS0990102

0.957  UR 16SB0970406 0.922  UR 16SB0980206 1.11  UR 16SB0990206

1.09  UR 16SB0970607 0.929  UR 16SB0980607 1.06  UR 16SB0990608
1.02  UR 16SB0970607-D

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CHLOROPRENE

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 1  J 16SS0990102

12  J 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 5  J 16SS0990102

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE

ETHYL METHACRYLATE

ETHYLBENZENE

ISOBUTANOL

METHACRYLONITRILE

METHYL IODIDE

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

6 16SB0970406 1  J 16SB0980206 6  J 16SB0990206

5 16SB0970607 0.929  U 16SB0980607 10  J 16SB0990608
2  J 16SB0970607-D

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 42.4  U 16SS0980102 38.7  U 16SS0990102

38.3  U 16SB0970406 43.2  U 16SB0980206 39.9  U 16SB0990206

41.9  U 16SB0970607 38  U 16SB0980607 44.3  U 16SB0990608
39  U 16SB0970607-D

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608

METHYL METHACRYLATE

METHYLENE CHLORIDE

PROPIONITRILE

1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  UJ 16SS0980102 0.98  UJ 16SS0990102

0.957  UJ 16SB0970406 0.922  UJ 16SB0980206 1.11  UJ 16SB0990206

1.09  UJ 16SB0970607 0.929  UJ 16SB0980607 1.06  UJ 16SB0990608
1.02  UJ 16SB0970607-D

--- 42.4  U 16SS0980102 38.7  U 16SS0990102

38.3  U 16SB0970406 43.2  U 16SB0980206 39.9  U 16SB0990206

41.9  U 16SB0970607 38  U 16SB0980607 44.3  U 16SB0990608
39  U 16SB0970607-D

(1) No subsurface soil sample due to refusal. 
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SAMPLING ROUND
LOCATION
SAMPLE DATE
STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 1  J 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

TRANS-1,4-DICHLORO-2-BUTENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 170 16SS0980102 103  J 16SS0990102

1200 16SB0970406 140 16SB0980206 630 16SB0990206

88  J 16SB0970607 200  J 16SB0980607 160 16SB0990608
8  J 16SB0970607-D

--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 47 OF 48

SAMPLING ROUND
LOCATION
SAMPLE DATE

VINYL ACETATE

VINYL CHLORIDE

Inorganics  (mg/kg)
ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D
--- 1.24  U 16SS0980102 0.98  U 16SS0990102

0.957  U 16SB0970406 0.922  U 16SB0980206 1.11  U 16SB0990206

1.09  U 16SB0970607 0.929  U 16SB0980607 1.06  U 16SB0990608
1.02  U 16SB0970607-D

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

(1) No subsurface soil sample due to refusal. 



TABLE G-1

SUMMARY OF ANALYTIC RESULTS
SOIL SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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SAMPLING ROUND
LOCATION
SAMPLE DATE
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

TIN

VANADIUM

ZINC

03 03 03
16SB098 16SB09916SB097
8/16/2004 8/16/20048/16/2004

(1) No subsurface soil sample due to refusal. 



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 56
CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE 0.3  U 0.3  U 0.3  U
1,1,1-TRICHLOROETHANE 0.3  U 0.3  U 0.3  U
1,1,2,2-TETRACHLOROETHANE 0.3  U 0.3  U 0.3  U
1,1,2-TRICHLOROETHANE 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHANE 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHENE 0.3  U 0.3  U 0.3  U
1,2,3-TRICHLOROPROPANE 0.3  U 0.3  U 0.3  U
1,2-DIBROMO-3-CHLOROPROPANE 0.3  U 0.3  U 0.3  U
1,2-DIBROMOETHANE 0.3  U 0.3  U 0.3  U
1,2-DICHLOROETHANE 0.3  U 0.3  U 0.3  U
1,2-DICHLOROPROPANE 0.3  U 0.3  U 0.3  U
1,4-DIOXANE 50  U 50  U 50  U
2-BUTANONE 0.5  U 0.5  U 0.5  U
2-HEXANONE 0.5  U 0.5  U 0.5  U
3-CHLOROPROPENE 0.5  U 0.5  U 0.5  U
4-METHYL-2-PENTANONE 0.5  U 0.5  U 0.5  U
ACETONE 0.5  UJ 0.5  UJ 0.5  UJ
ACETONITRILE 20  U 20  U 20  U
ACROLEIN 0.5  UR 0.5  UR 0.5  UR
ACRYLONITRILE 0.5  U 0.5  U 0.5  U
BENZENE 0.3  U 0.3  U 0.3  U
BROMODICHLOROMETHANE 0.3  U 0.3  U 0.3  U
BROMOFORM 0.3  U 0.3  U 0.3  U
BROMOMETHANE 0 3 U 0 3 U 0 3 UBROMOMETHANE 0.3  U 0.3  U 0.3  U
CARBON DISULFIDE 0.3  U 0.3  U 0.3  U
CARBON TETRACHLORIDE 0.3  U 0.3  U 0.3  U
CHLOROBENZENE 0.3  U 0.3  U 0.3  U
CHLORODIBROMOMETHANE 0.3  U 0.3  U 0.3  U
CHLOROETHANE 0.5  U 0.5  U 0.5  U
CHLOROFORM 0.3  U 2.4 2.5
CHLOROMETHANE 0.3  U 0.3  U 0.3  U
CHLOROPRENE 0.5  U 0.5  U 0.5  U
CIS-1,2-DICHLOROETHENE 0.3  U 7.1 7.4
CIS-1,3-DICHLOROPROPENE 0.3  U 0.3  U 0.3  U
DIBROMOMETHANE 0.3  U 0.3  U 0.3  U
DICHLORODIFLUOROMETHANE 0.3  U 0.3  U 0.3  U
ETHYL METHACRYLATE 0.5  U 0.5  U 0.5  U
ETHYLBENZENE 0.3  U 0.3  U 0.3  U
ISOBUTANOL 20  U 20  U 20  U
METHACRYLONITRILE 0.3  U 0.3  U 0.3  U
METHYL IODIDE 0.5  U 0.5  U 0.5  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
METHYL METHACRYLATE 0.5  U 0.5  U 0.5  U
METHYLENE CHLORIDE 0.3  U 0.3  U 0.3  U
PROPIONITRILE 20  U 20  U 20  U
STYRENE 0.3  U 0.3  U 0.3  U
TETRACHLOROETHENE 0.3  U 0.3  U 0.3  U
TOLUENE 0.3  U 0.3  U 0.3  U
TOTAL XYLENES 0.3  U 0.3  U 0.3  U
TRANS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U
TRANS-1,3-DICHLOROPROPENE 0.3  U 0.3  U 0.3  U
TRANS-1,4-DICHLORO-2-BUTENE 0.5  U 0.5  U 0.5  U
TRICHLOROETHENE 3.3 8.8 9.2
TRICHLOROFLUOROMETHANE 0.3  U 0.3  U 0.3  U
VINYL ACETATE 0.5  U 0.5  U 0.5  U
VINYL CHLORIDE 0.3  U 0.3  U 0.7  J
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE 1  U 1  U
1,2,4-TRICHLOROBENZENE 1  U 1  U
1,2-DICHLOROBENZENE 1  U 1  U
1,3-DICHLOROBENZENE 1  U 1  U
1,4-DICHLOROBENZENE 1  U 1  U
1,4-NAPHTHOQUINONE 1  U 1  U
1,4-PHENYLENEDIAMINE 1  UJ 1  UJ
1-NAPHTHYLAMINE 1  U 1  U
2,2'-OXYBIS(1-CHLOROPROPANE) 1  U 1  U
2 3 4 6-TETRACHLOROPHENOL 1 U 1 U2,3,4,6-TETRACHLOROPHENOL 1  U 1  U
2,4,5-TRICHLOROPHENOL 1  U 1  U
2,4,6-TRICHLOROPHENOL 1  U 1  U
2,4-DICHLOROPHENOL 1  U 1  U
2,4-DIMETHYLPHENOL 1  U 1  UJ
2,4-DINITROPHENOL 1  U 1  UR
2,6-DICHLOROPHENOL 1  U 1  U
2-ACETYLAMINOFLUORENE 1  U 1  UJ
2-CHLORONAPHTHALENE 1  UJ 1  U
2-CHLOROPHENOL 1  U 1  U
2-METHYLNAPHTHALENE 0.67  J 0.05  U
2-METHYLPHENOL 1  U 1  U
2-NAPHTHYLAMINE 1  U 1  U
2-NITROANILINE 1  U 1  U
2-NITROPHENOL 1  U 1  UJ
2-PICOLINE 1  U 1  U
3&4-METHYLPHENOL 1  U 1  U
3,3'-DICHLOROBENZIDINE 1  U 1  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 56
CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
3,3'-DIMETHYLBENZIDINE 1  U 1  U
3-METHYLCHOLANTHRENE 1  U 1  U
3-NITROANILINE 1  U 1  U
4,6-DINITRO-2-METHYLPHENOL 1  U 1  UR
4-AMINOBIPHENYL 1  U 1  U
4-BROMOPHENYL PHENYL ETHER 1  U 1  U
4-CHLORO-3-METHYLPHENOL 1  U 1  U
4-CHLOROANILINE 1  U 1  U
4-CHLOROPHENYL PHENYL ETHER 1  U 1  U
4-NITROANILINE 1  U 1  U
4-NITROPHENOL 1  U 1  UR
4-NITROQUINOLINE-1-OXIDE 1  UR 1  UR
5-NITRO-O-TOLUIDINE 1  U 1  U
7,12-DIMETHYLBENZ(A)ANTHRACENE 1  U 1  U
A,A-DIMETHYLPHENETHYLAMINE 1  UJ 1  UJ
ACENAPHTHENE 0.9  J 0.05  UJ
ACENAPHTHYLENE 0.2  UJ 0.05  U
ACETOPHENONE 1  U 1  U
ANILINE 1  U 1  U
ANTHRACENE 0.31  J 0.05  U
ARAMITE 1  UR 1  UR
BENZO(A)ANTHRACENE 0.31  J 0.05  U
BENZO(A)PYRENE 0.2  UJ 0.05  U
BENZO(B)FLUORANTHENE 0.2  UJ 0.05  U
BENZO(G H I)PERYLENE 0 2 UJ 0 05 UBENZO(G,H,I)PERYLENE 0.2  UJ 0.05  U
BENZO(K)FLUORANTHENE 0.2  UJ 0.05  U
BENZYL ALCOHOL 1  U 1  U
BIS(2-CHLOROETHOXY)METHANE 1  U 1  U
BIS(2-CHLOROETHYL)ETHER 1  U 1  U
BIS(2-ETHYLHEXYL)PHTHALATE 86  BJ 2  BU
BUTYL BENZYL PHTHALATE 1  U 1  U
CHLOROBENZILATE 1  U 1  U
CHRYSENE 0.78  J 0.05  U
DI-N-BUTYL PHTHALATE 1  U 1  U
DI-N-OCTYL PHTHALATE 1  U 1  U
DIALLATE 1  U 1  U
DIBENZO(A,H)ANTHRACENE 0.2  UJ 0.05  U
DIBENZOFURAN 1  U 1  U
DIETHYL PHTHALATE 1  U 1  U
DIMETHYL PHTHALATE 1  U 1  U
DIPHENYLAMINE 1  U 1  U
ETHYL METHANE SULFONATE 1  U 1  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 56
CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
FLUORANTHENE 1.09  J 0.05  U
FLUORENE 0.59  J 0.05  U
HEXACHLOROBENZENE 1  U 1  U
HEXACHLOROBUTADIENE 1  U 1  U
HEXACHLOROCYCLOPENTADIENE 1  UR 1  UR
HEXACHLOROETHANE 1  U 1  U
HEXACHLOROPROPENE 1  U 1  U
INDENO(1,2,3-CD)PYRENE 0.2  UJ 0.05  U
ISODRIN 1  U 1  U
ISOPHORONE 1  U 1  U
ISOSAFROLE 1  U 1  U
KEPONE 1  UJ 1  UR
METHAPYRILENE 1  UJ 1  UJ
METHYL METHANE SULFONATE 1  U 1  U
N-NITROSO-DI-N-BUTYLAMINE 1  U 1  U
N-NITROSO-DI-N-PROPYLAMINE 1  U 1  U
N-NITROSODIETHYLAMINE 1  U 1  U
N-NITROSODIMETHYLAMINE 1  U 1  U
N-NITROSOMETHYLETHYLAMINE 1  U 1  U
N-NITROSOMORPHOLINE 1  U 1  U
N-NITROSOPIPERIDINE 1  U 1  U
N-NITROSOPYRROLIDINE 1  U 1  U
NAPHTHALENE 1.3  J 0.05  U
O,O,O-TRIETHYL PHOSPHOROTHIOATE 1  U 1  U
O-TOLUIDINE 1 U 1 UO-TOLUIDINE 1  U 1  U
P-(DIMETHYLAMINO)AZOBENZENE 1  U 1  U
PENTACHLOROBENZENE 1  U 1  U
PENTACHLOROETHANE 1  U 1  U
PENTACHLORONITROBENZENE 1  U 1  U
PHENACETIN 1  U 1  U
PHENANTHRENE 1.26  J 0.05  U
PHENOL 1  U 1  U
PRONAMIDE 1  U 1  U
PYRENE 2.34  J 0.05  U
PYRIDINE 1  U 1  U
SAFROLE 1  U 1  U
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.455  U 0.8  U
1,3-DINITROBENZENE 0.455  U 0.8  U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE 0.455  U 0.8  U
2,4-DIAMINO-6-NITROTOLUENE

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
2,4-DINITROTOLUENE 0.455  U 0.8  U
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE 0.455  U 0.8  U
2-AMINO-4,6-DINITROTOLUENE 0.455  U 0.8  U
2-NITROTOLUENE 0.455  U 0.8  U
3,5-DINITROANILINE
3-NITROTOLUENE 0.455  U 0.8  U
4-AMINO-2,6-DINITROTOLUENE 0.455  U 0.8  U
4-NITROTOLUENE 0.455  U 0.8  U
DNX
HMX 29000 1.5  J
MNX
NITROBENZENE 0.455  U 0.8  U
PICRAMIC ACID 0.39  U 0.39  UJ
PICRIC ACID 0.39  U 0.39  U
RDX 88000 9.2
TETRYL 0.455  U 0.8  U
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE 0.082  J 0.025  U
PENTACHLOROPHENOL 0.19  J 0.02  J
Total Metals  (ug/L)
ALUMINUM 7.6  U 82.4  U 704  J 1660  J
ANTIMONY 1.3  U 2.9  U 14.2  J 10.6  J
ARSENIC 0 38 U 3 4 J 0 29 J 0 57 JARSENIC 0.38  U 3.4  J 0.29  J 0.57  J
BARIUM 66.3  J 91  J 371  J 210  J
BERYLLIUM 0.03  U 0.03  U 0.02  J 0.08  J
CADMIUM 0.05  U 0.4  U 3 3.1
CALCIUM 30300  J 30400  J 17400  J 17100  J
CHROMIUM 0.25  U 3.4  J 1.3  U 3.3  J
COBALT 0.78  U 0.05  U 0.34  J 0.62  J
COPPER 2  J 17.2  J 117  J 134  J
IRON 60.5  J 77.1  U 816  J 1690  J
LEAD 0.15  U 13.1  J 261 281  J
LITHIUM 0.91  U 1.6  U
MAGNESIUM 5190  J 5700  J 1920 2230  J
MANGANESE 44.3  J 10.6  J 8.8  J 24.2
MERCURY 2 0.02  U 0.03  U 0.03  U
NICKEL 1.8  J 0.61  U 1.6  J 3.2  J
POTASSIUM 1640  J 839  J 727 1470  J
SELENIUM 0.13  U 0.81  U 0.15  U 0.32  U
SILVER 0.1  U 0.04  U 0.028  U 0.028  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 6 OF 56
CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
SODIUM 12400  J 29300  J 1070  U 1180  U
STRONTIUM 190  J 213  J
THALLIUM 0.04  U 0.05  U 0.043  U 0.043  U
TIN 0.67  U 0.03  U 0.52  U 0.84  J
TITANIUM 0.24  U 2.2  J
VANADIUM 0.05  U 0.39  U 1.6  J 3.1  J
ZINC 3.2  U 178  J 1110  J 1340  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 575 22.3  U 49.9  J 29.5  U
ANTIMONY, FILTERED 2.1  U 2.8  U 10.8  J 5.5  J
ARSENIC, FILTERED 0.6  U 3.2  J 0.1  U 0.13  U
BARIUM, FILTERED 70.5  J 91.5  J 283  J 139  J
BERYLLIUM, FILTERED 0.03  U 0.03  U 0.02  U 0.02  U
CADMIUM, FILTERED 3.3  J 0.4  U 2.4 1.5
CALCIUM, FILTERED 31000  J 29200  J 17300  J 11100  J
CHROMIUM, FILTERED 1.7  J 3.2  J 0.47  U 0.46  U
COBALT, FILTERED 0.28  U 0.15  U 0.1  J 0.09  J
COPPER, FILTERED 17.9  J 16.2  J 32.3  J 31.6  J
IRON, FILTERED 4100  J 36.6  U 76.4  J 61.5  U
LEAD, FILTERED 26.2  J 8.4  J 35.8  J 21.6  J
LITHIUM, FILTERED 1.4  U 1.6  U
MAGNESIUM, FILTERED 5310  J 5620  J 1920  J 1590  J
MANGANESE, FILTERED 23.4  J 10.1  J 2.7  J 4.1  J
MERCURY, FILTERED 0.02  U 0.02  U 0.03  U 0.03  U
NICKEL FILTERED 2 2 J 0 5 U 0 99 J 1 4 JNICKEL, FILTERED 2.2  J 0.5  U 0.99  J 1.4  J
POTASSIUM, FILTERED 1940  J 842  J 647 1220
SELENIUM, FILTERED 0.22  U 0.79  U 0.1  U 0.24  U
SILVER, FILTERED 0.12  U 0.08  U 0.028  U 0.028  U
SODIUM, FILTERED 12100  J 28200  J 1160  U 1110  U
STRONTIUM, FILTERED 196  J 207  J
THALLIUM, FILTERED 0.04  U 0.04  U 0.043  U 0.043  U
TIN, FILTERED 0.32  U 0.03  U 0.08  U 0.08  U
TITANIUM, FILTERED 3.9  J 1.3  U
VANADIUM, FILTERED 0.76  U 0.29  U 1.14  U 1.14  U
ZINC, FILTERED 78.6  J 170  J 200  J 218  J
Field Parameters
DISSOLVED OXYGEN  (mg/L) 10.65 5.66
DISSOLVED OXYGEN - METER  (mg/L) 12.65 10.51 10.69
OXIDATION REDUCTION POTENTIAL  (MV) 193.9 90.9 143.200000 36.6 107
PH  (S.U.) 6.65 8.13 7.61 7.93 7.49
SPECIFIC CONDUCTANCE  (MS/CM) 0.305 0.281 0.224 0.07 0.056
TEMPERATURE  (C ) 6.92 9.14 9.49 16.3 10.46

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 7 OF 56
CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 02 01 01 02 02 03 03 03 03
LOCATION 16SW/SD01 16SW/SD01 16SW/SD01 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD02 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04
SAMPLE NUMBER 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202-D 16SW0301 16SW0301-F 16SW0401 16SW0401-F
SUBMATRIX SU SUF SU SU SUF SU SU SW SF SW SF
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 4/1/2003 4/1/2003 12/6/2003 4/10/2003 4/10/2003 12/6/2003 12/6/2003 11/2/2004 11/2/2004 11/11/2004 11/11/2004
TURBIDITY  (NTU) 22 2.1 120 14 65
Miscellaneous Parameters  (mg/L)
AMMONIA-N 2.8  J 0.01  U
NITRITE/NITRATE-N 3.3  J 0.22

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 8 OF 56
CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004

0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
50  U
0.5  U
0.5  U
0.5  U
0.5  U
0.5  UJ
20  U

0.5  UR
0.5  U
0.3  U
0.3  U
0.3  U
0 3 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.5  U
0.3  U
0.3  U
0.5  U

2.9
0.3  U
0.3  U
0.3  U
0.5  U
0.3  U
20  U
0.3  U
0.5  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA

PAGE 9 OF 56
CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004
0.5  U
0.3  U
20  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.3  U
0.5  U

6.6
0.3  U
0.5  U
0.3  U

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  UJ 1  UJ
1  U 1  U
1  U 1  U
1 U 1 U2,3,4,6-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

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  UJ 1  UJ
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

1  UR 1  UR
1  U 1  U
1  U 1  U
1  UJ 1  UJ

0.05  UJ 0.05  UJ
0.05  U 0.05  U

1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  UR 1  UR

0.05  U 0.05  U
0.05  U 0.05  U
0.05  U 0.05  U
0 05 U 0 05 UBENZO(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

0.05  U 0.05  U
0.05  U 0.05  U

1  U 1  U
1  U 1  U
1  U 1  U

3  BU 2  BU
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 11 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004
0.05  U 0.05  U
0.05  U 0.05  U

1  U 1  U
1  U 1  U

1  UR 1  UR
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U

1  UR 1  UR
1  UJ 1  UJ
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1 U 1 UO-TOLUIDINE

P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U

0.55  U 0.42  U
0.55  U 0.42  U

2.1 2.1

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 12 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004
0.55  U 0.42  U

0.55  U 0.42  U
0.89  J 0.86  J
0.55  U 0.42  U

0.55  U 0.42  U
2.2  J 2.2  J

0.55  U 0.42  U

0.55  U 0.42  U

0.55  U 0.42  U
0.39  U 0.39  U
0.39  U 0.39  U

2.9 2.9
0.55  U 0.42  U

0.025  U 0.025  U
0.015  R 0.016  J

698  J 173  J 298  J 228  J 1650  J
4.8  J 7.3  J 2.5  U 2.6  U 4.8  J
0 46 J 0 49 J 2 9 J 2 9 J 0 88 JARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

0.46  J 0.49  J 2.9  J 2.9  J 0.88  J
192  J 425  J 73.4  J 72.9  J 143  J
0.03  J 0.24  J 0.04  U 0.1  U 0.09  J

1.7 4.4 0.16  U 0.23  U 0.57  J
18700  J 49600  J 37100  J 36500  J 25100  J

1.4  J 1.2  U 2  J 1.8  J 3.6  J
0.33  J 0.7  J 0.76  U 0.75  U 0.71  J
67.5  J 47.3  J 10.7  J 11  J 40.7  J
741  J 398  J 194  U 167  U 1670  J
82.9  J 101 4.6  J 4.6  J 44.8  J

1.7  U 1.7  U
2680  J 4270 6560  J 6540  J 4880  J

11.1 38.8 5.2  J 4.9  J 39.8
0.03  U 0.03  U 0.02  U 0.02  U 0.03  U
1.8  J 2.8  J 0.95  J 0.97  J 5.4  J

2610  J 2170 2430  J 2380  J 2390  J
0.24  U 0.36  U 1.3  U 1.4  U 0.41  U
0.028  U 0.028  U 0.12  U 0.56  U 0.11  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 13 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004
1120  U 2420  J 84800  J 83300  J 1480  U

226  J 233  J
0.043  U 0.16  J 0.08  U 0.16  U 0.05  U
0.25  U 0.31  U 0.08  U 0.11  U 0.22  U

10.2  J 4.3  J
1.4  J 1.14  U 1.2  J 1  J 3.8  J
541  J 333  J 80.1  J 79.7  J 302  J

8.6  U 8.6  U 49.4  U 40.4  U
3.4  U 7.8  J 2.5  U 3.2  J
0.2  U 0.22  U 2.8  J 2.8  J
160  J 335  J 71.8  J 71.4  J
0.02  U 0.02  U 0.03  U 0.28  U

1 3.5 0.15  U 0.41  U
17100  J 41000  J 37700  J 38200  J
0.38  U 0.6  U 1.5  J 1.6  J
0.09  J 0.12  J 0.71  U 0.7  U
33.2  J 27.1  J 9.1  J 9.3  J
82  U 148  J 42.3  U 42.5  U

20.9  J 12.2  J 1.9  U 2.3  J
1.5  U 1.8  U

2470  J 4470  J 6560  J 6530  J
1.9  J 4.5  J 2.8  U 2.9  U

0.03  U 0.03  U 0.02  U 0.02  U
1 3 J 2 2 J 0 84 J 0 8 UNICKEL, FILTERED

POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

1.3  J 2.2  J 0.84  J 0.8  U
2370 2310 2370  J 2360  J

0.21  U 0.1  U 1.4  U 1.4  U
0.028  U 0.028  U 0.25  U 0.71  U
1060  U 2740  J 87000  J 89000  J

234  J 237  J
0.043  U 0.043  U 0.07  U 0.33  U
0.08  U 0.1  U 0.05  U 0.38  U

3.2  J 2.2  J
1.14  U 1.14  U 0.69  U 0.66  U
217  J 171  J 68  J 68.3  J

6.62 10.33 7.62
10.63 10.78

113 48 89.1 123.4 122
7.25 7.57 8.4 7.68 6.99
0.098 0.169 0.591 0.575 0.108
10.96 16.45 11.78 12.2 11.28

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 14 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 01 01 01 01 02 03
16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD07 16SW/SD08
16SW0501 16SW0501-F 16SW0601 16SW0601-F 16SW0701 16SW0701-D 16SW0701-F 16SW0701-F-D 16SW0702 16SW0801

SW SF SW SF SU SU SUF SUF SU SW
NORMAL NORMAL NORMAL NORMAL ORIG DUP ORIG DUP NORMAL NORMAL

11/11/2004 11/11/2004 11/2/2004 11/2/2004 4/10/2003 4/10/2003 4/10/2003 4/10/2003 12/6/2003 11/11/2004
24 2 4.2 5.3 39

0.01  U 0.02
1.5 1.5

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 15 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004

0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  UJ 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
50  U 50  U
0.5  U 0.5  U
0.5  U 0.5  U
0.5  U 0.5  U
0.5  U 0.5  U
0.5  UJ 1.6  J
20  U 20  U

0.5  UR 0.5  UR
0.5  U 0.5  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0 3 UJ 0 3 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

0.3  UJ 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U

1.4 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U
20  U 20  U
0.3  U 0.3  U
0.5  UJ 0.5  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 16 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
0.5  U 0.5  U
0.3  U 0.3  U
20  U 20  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U

15 5.6
0.3  UJ 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 17 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 18 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004

O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE

0.25  U 0.255  U
0.25  U 0.255  U
0.5  U
0.25  U 0.255  U
0.25  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 19 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
0.25  U 0.255  U
0.25  U
0.25  U 0.255  U
0.25  U 0.255  U
0.25  U 0.255  U
0.25  U
0.25  U 0.255  U
0.25  U 0.255  U
0.25  U 0.255  U
0.25  U
0.27  J 0.255  U
0.25  U
0.25  U 0.255  U

0.25  U 0.255  U
0.25  U 0.255  U
0.25  U

879  J 1100  J 364  J 378  J 2080  J
6  J 9.8  J 1.9  U 0.4  U 0.085  UJ

0 51 J 0 47 J 0 76 J 0 16 U 0 79 JARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

0.51  J 0.47  J 0.76  J 0.16  U 0.79  J
352  J 196  J 74  J 53  J 74.3  J
0.02  U 0.07  J 0.02  U 0.04  U 0.2  J

2.9 2.2 0.2  J 0.04  U 1.8
40800  J 14200  J 28200  J 19100  J 14800  J

1.3  U 1.9  J 0.81  U 0.66  U 2.7  J
0.36  J 0.38  J 0.44  J 0.86  J 2.5  J
43.7  J 78.1  J 19.6  J 1.1  U 13.6  J
1140  J 1020  J 447  J 278  J 2350  J

30.8 87.8  J 5.8  J 0.51  U 6.2

4590 2610  J 4110  J 8200  J 4250
11.2  J 13 4.9  J 209  J 75.4
0.03  U 0.03  U 0.03  U 0.02  U 0.03  U
2.2  J 2.5  J 2.5  J 3.6  J 10.9
2740 1760  J 4520  J 1790  J 1800

0.12  U 0.33  U 0.33  U 0.1  U 0.24  U
0.028  U 0.04  U 0.028  U 0.03  U 0.028  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 20 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
2070  J 1820  J 18900  J 8690  J 2700  J

0.043  U 0.043  U 0.06  U 0.04  U 0.043  U
0.08  U 0.27  U 0.1  U 0.1  U 0.08  U

5.8  J
2 2  J 1.14  U 0.63  J 4.1

185  J 749  J 86.5  J 36.6  J 113  J

64.2  U 21  J 50  U 17.9  U 64.2  J
4.3  J 5.8  J 8.5  J 1.9  U 0.56  U
0.26  J 0.21  U 0.14  U 0.65  J 0.07  U
118  J 277  J 155  J 72.5  J 50.1  J
0.02  U 0.02  U 0.02  U 0.02  U 0.03  U
0.41  J 3.7 1.8 0.24  J 0.04  U

24600  J 32800  J 13300  J 29500  J 18300  J
0.6  U 0.49  U 0.38  U 0.48  U 0.25  U
0.15  J 0.1  J 0.11  J 0.36  J 2.7  J
29.8  J 30.6  J 35.7  J 18.6  J 0.71  U
131  U 120  J 81.4  U 150  J 37.7  U
17.8  J 10.5  J 22.9  J 2.6  J 0.08  U

4320  J 3800  J 2290  J 4300  J 7760  J
18.2 4.8  J 6.5 2.4  J 171  J

0.03  U 0.03  U 0.03  U 0.03  U 0.02  U
3 5 J 1 7 J 1 6 J 2 2 J 3 7 JNICKEL, FILTERED

POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

3.5  J 1.7  J 1.6  J 2.2  J 3.7  J
2000 2560 1520 4720 1640  J

0.35  U 0.1  U 0.22  U 0.28  U 0.09  U
0.03  U 0.028  U 0.028  U 0.028  U 0.03  U
1450  U 2030  J 1480  U 19900  J 8240  J

0.043  U 0.043  U 0.043  U 0.07  U 0.04  U
0.08  U 0.08  U 0.08  U 0.09  U 0.1  U

1.4  J
1.14  U 1.14  U 1.14  U 1.14  U 0.15  U
197  U 126  J 354  J 70.3  J 39.2  J

10.38 6.02 8.01 9.38
6

45.9 120 96 195.4 51.4
7.37 7.26 7.37 7.21 7.16
0.162 0.066 0.201 0.204 0.1
16.42 10.74 11.99 13.24 16.24

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
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NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 02 02 03 03
16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12 16SW/SD12 16SW/SD12
16SW0801-F 16SW0901 16SW0901-F 16SW1001 16SW1001-F 16SW1101 16SW1101-F 16SW1201 16SW1201-F 16SW1202 16SW1202-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP

11/11/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004 11/11/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004
16.5 46.7 10 4.06 38.4

0.11 0.43 0.43

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  UJ 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  U 50  U 50  U 50  U
0.5  U 0.5  U 0.5  U 0.5  UR 0.5  UR
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  UJ 0.5  U 0.5  UJ 0.5  UR 0.5  UR
20  U 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  U 0.5  U 0.5  UR 0.5  UR
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0 3 UJ 0 3 U 0 3 UJ 0 3 U 0 3 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

0.3  UJ 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  UR 0.3  UR
0.5  UJ 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 23 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  UJ 0.3  U 0.3  UJ 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-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
0.5  U 0.5  U 0.5  U 0.49  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

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 0.51  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 0.29  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

1130  J 1260  J 9510  J 840  J 87.3  U 143  J
0.53  U 0.45  U 0.28  U 2.6  U 0.63  U 0.21  U
0 35 U 0 5 J 3 8 J 0 37 J 0 52 U 0 16 UARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

0.35  U 0.5  J 3.8  J 0.37  J 0.52  U 0.16  U
86  J 84.9  J 150  J 114  J 69.4  J 70.5  J

0.06  U 0.2  J 0.52  U 0.08  J 0.39  U 0.03  U
0.24  U 1.8 0.17  U 2.8 0.4  U 0.04  U

13900  J 9740  J 49500  J 6800  J 19700  J 20300  J
1.8  J 1.7  J 11.8  J 1.2  U 0.78  U 0.48  U
2  J 1.8  J 4.6  J 0.26  J 0.48  U 0.17  U

3.1  J 14.8  J 5.9  J 25.2  J 1.5  U 1.1  U
817  J 1510  J 9990  J 890  J 44.6  U 95.8  U
5.2  J 8.9 4.8  J 7.2 0.55  U 0.3  U

7340  J 4180 9450  J 3470 6100  J 6330  J
282  J 58.2 443  J 11.4 10  U 16.8  J
0.02  U 0.03  U 0.02  U 0.03  U 0.02  U 0.02  U
6.3  J 11.5 11.2  J 6.4  J 1.3  U 0.95  U

1870  J 1760 3860  J 2040 1590  J 1710  J
0.08  U 0.18  U 0.22  U 0.15  U 0.16  U 0.11  U
0.04  U 0.028  U 0.2  U 0.028  U 0.32  U 0.03  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

6040  J 3360  J 17400  J 2210  J 5080  J 5210  J

0.04  U 0.043  U 0.25  U 0.043  U 0.41  U 0.04  U
0.1  U 0.08  U 0.3  U 0.08  U 0.4  U 0.1  U
21.2  J 156  J 2  J 2.7  J
2.2  J 2.8 19  J 1.5  J 0.56  U 0.29  U
120 150  J 31.5  J 445  J 12.3  U 15.6  U

84.2 63.7  J 87.4 22.4  U 64
0.43  U 0.47  U 0.3  U 0.29  U 2.5  U
0.13  U 0.07  U 0.09  U 0.11  U 0.14  U
60.4  J 73.4  J 71.2  J 76.4  J 101  J
0.09  J 0.03  U 0.1  J 0.06  U 0.04  J

1.8 0.06  U 1.7 0.09  U 2
14100  J 13600  J 9450  J 49100  J 6570  J
0.67  U 0.28  U 0.56  U 0.16  U 0.45  U

1.5 2.9  J 0.76  J 2.6  J 0.088  U
10.1  J 0.89  U 10.4  J 0.57  U 21.8  J
121  J 62.2  U 86.8  J 18.1  U 111  J
0.81  J 0.38  U 2.4  J 0.15  U 3.2  J

3570  J 7140  J 3300  J 8870  J 2780  J
47.4 154  J 27.8 36  J 4.6  J

0.03  U 0.02  U 0.03  U 0.04  J 0.03  U
9 4 4 3 J 8 8 1 2 J 5 8 JNICKEL, FILTERED

POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

9.4 4.3  J 8.8 1.2  J 5.8  J
1490 1500  J 1570 2170  J 1880

0.22  U 0.07  U 0.18  U 0.11  U 0.16  U
0.028  U 0.03  U 0.028  U 0.05  U 0.028  U
2600  J 5940  J 3280  J 17800  J 2160  J

0.043  U 0.04  U 0.043  U 0.08  U 0.043  U
0.32  U 0.1  U 0.08  U 0.19  U 0.09  U

1.6  J 1.1  U
1.14  U 0.18  U 1.14  U 0.12  U 1.14  U
76  J 82.2 117  J 3.1  J 421  J

9.18 6.7
2.94 2.87 6.49
68.3 49.4 194.100000 64.2 204
6.4 7.64 6.51 7.55 6.93

0.168 0.84 0.378 0.067 0.154
13.68 16.03 12.45 15.97 9.61

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 02 02 03 03 02 02 03 03 02 02
16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17
16SW1202-F 16SW1301 16SW1301-F 16SW1302 16SW1302-F 16SW1501 16SW1501-F 16SW1601 16SW1601-F 16SW1701 16SW1701-D

SF SW SF SW SF SW SF SW SF SW SW
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP
11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/25/2003 10/25/2003 11/2/2004 11/2/2004 10/24/2003 10/24/2003

15.9 22.8 15.9 14.9 3.39

0.27 0.55 0.05  U 0.05  U 0.05

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004

0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
50  U 50  U
0.5  U 0.5  U
0.5  U 0.5  U
0.5  U 0.5  U
0.5  U 0.5  U
0.5  U 0.5  U
20  U 20  U

0.5  UR 0.5  UR
0.5  U 0.5  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0 3 U 0 3 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U
20  U 20  U
0.3  U 0.3  U
0.5  U 0.5  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004
0.5  U 0.5  U
0.3  U 0.3  U
20  U 20  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U
0.3  U 0.3  U
0.5  U 0.5  U
0.3  U 0.3  U

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 31 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004

O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE

0.25  U
0.25  U

0.25  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004
0.25  U

0.25  U
0.25  U
0.25  U

0.25  U
0.25  U
0.25  U

0.32  J

0.25  U

0.25  U
0.25  U

822  J 273  J 146  J 48.7  U
0.085  UJ 2.7  U 0.085  U 0.085  U

0 37 J 0 19 U 0 09 U 0 23 UARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

0.37  J 0.19  U 0.09  U 0.23  U
48.1  J 203  J 95.7  J 78.6  J
0.09  J 0.02  U 0.03  U 0.02  U
0.66  J 0.6  J 0.05  U 0.039  U
9360  J 13900  J 17200  J 17900  J
1.2  U 0.8  U 0.42  U 0.34  U
0.44  J 0.11  J 0.14  J 0.72  J
4.1  J 21  J 0.3  J 0.24  J
886  J 311  J 43.6  J 440

1.2 18.4  J 0.11  U 0.31  U

3370 1310  J 6300  J 6340  J
21.5 5.7 102 476

0.03  U 0.03  U 0.03  U 0.031  U
4.5  J 1.2  J 5.7 5.7
1680 1000  J 989  J 1340  J

0.17  U 0.21  U 0.094  U 0.094  U
0.028  U 0.028  U 0.03  U 0.028  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004
3660  J 2110  J 8600  J 7850  J

0.043  U 0.043  U 0.043  U 0.043  U
0.21  U 0.08  U 0.05  U 0.048  U

1.5  J 1.14  U 1.14  U 1.14  U
18.7  J 149  J 7.7  J 6.9  J

10.8  U 11.2  U 90.1 68.5  U 119  J
0.25  U 0.31  U 0.085  UJ 2.7  U 0.085  U
0.11  U 0.09  U 0.16  U 0.11  U 0.047  U
68.5  J 69.2  J 43.7  J 194  J 98.3  J
0.03  U 0.03  U 0.04  J 0.02  U 0.02  U
0.04  U 0.04  U 1.4 0.49  J 0.039  U

19800  J 20400  J 9910  J 13900  J 16200  J
0.27  U 0.29  U 0.55  U 0.51  U 0.3  U
0.11  U 1.6  U 0.16  J 0.1  J 0.17  J
0.93  U 1  U 3.9  J 16.5  J 0.22  J
44.3  U 15.9  U 104  J 99.3  U 11.8  J
0.08  U 0.07  U 0.54  J 7.6  J 0.19  U

5890  J 5970  J 3020  J 1280  J 5940
9.7  U 12.2  J 7.7 2.5  J 128  J
0.02  U 0.02  U 0.03  U 0.03  U 0.03  U
0 83 U 1 U 4 J 0 95 J 6 9NICKEL, FILTERED

POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

0.83  U 1  U 4  J 0.95  J 6.9
1660  J 1680  J 1640 969 1030  J
0.06  U 0.04  U 0.17  U 0.12  U 0.094  U
0.03  U 0.03  U 0.028  U 0.028  U 0.028  U
4850  J 4920  J 3840  J 2130  J 8190  J

0.04  U 0.04  U 0.043  U 0.043  U 0.043  U
0.1  U 0.1  U 0.08  U 0.08  U 0.048  U
0.55  U 1.2  U
0.09  U 0.07  U 1.14  U 1.14  U 1.14  U
13.8  U 10.3  U 16.6  J 116  J 21.8  J

7.72 7.41 4.78 3.86

55.3 95 205 269
7.53 7.75 6.35 6.57
0.081 0.064 130 126
15.83 10.9 12.92 11.21

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 35 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY TCMS TCMS GULLY GULLY GULLY TCMS TCMS TCMS TCMS

02 02 03 03 02 03 03 03 03 03 03
16SW/SD17 16SW/SD17 16SW/SD19 16SW/SD19 16SW/SD22 16SW/SD23 16SW/SD23 16SW/SD24 16SW/SD24 16SW/SD24 16SW/SD25
16SW1701-F 16SW1701-F-D 16SW1901 16SW1901-F 16SW2201 16SW2301 16SW2301-F 16SW2401 16SW2401-D 16SW2401-F 16SW2501

SF SF SW SF SF SW SF SW SW SF SW
ORIG DUP NORMAL NORMAL DRY NORMAL NORMAL ORIG DUP NORMAL ORIG

10/24/2003 10/24/2003 11/2/2004 11/2/2004 10/24/2003 11/11/2004 11/11/2004 10/8/2004 10/8/2004 10/12/2004 10/8/2004
25 7.2 1 2

0.05

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004

0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  U 50  U 50  U
0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 2.8  J 0.5  UJ 0.5  J
20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0 3 U 0 3 U 0 3 U 0 3 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 3.4
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  UJ 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  UJ 0.3  UJ
20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.8  J 1.3 26
0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 38 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004

O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004

107  J 94  U 1770  J 8790  J 1170  J
0.37  U 0.49  U 0.72  U 1.6  U 4.2  J
0 34 U 0 24 U 0 73 J 3 6 J 0 64 JARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

0.34  U 0.24  U 0.73  J 3.6  J 0.64  J
77.6  J 44.3  J 94.3  J 120  J 128  J
0.18  U 0.17  U 0.2  J 0.5  J 0.07  J
0.2  U 0.17  U 1.8 0.4  J 0.61  J

16100  J 17400  J 11200  J 14200  J 21000  J
0.41  U 0.39  U 2.2  J 11  J 2.6  J
0.77  J 0.29  U 1.9  J 4.1  J 0.59  J
1.2  J 0.95  J 16.7  J 29.4  J 34.3  J
428 77.8  U 2220  J 9810  J 1310  J

0.24  U 0.27  U 10.1 34.8  J 25.8  J

6340  J 5700  J 4280 3620  J 5400  J
443 3  U 50.4 164 32.1

0.032  U 0.03  U 0.03  U 0.03  U 0.03  U
5.6 0.94  U 11.8 10.6  J 7.7  J

1360  J 1380  J 1880 3650  J 2540  J
0.1  U 0.27  U 0.25  U 0.57  U 0.45  U
0.22  U 0.18  U 0.028  U 0.29  U 0.3  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004
7740  J 10300  J 3490  J 1540  U 3310  J

0.17  U 0.16  U 0.043  U 0.2  U 0.043  U
0.24  U 0.21  U 0.16  U 0.47  J 0.17  U

1.14  U 1.14  U 4.7 16.3  J 2.5  J
9.3  J 4.2  U 159  J 208  J 380  J

61.8  U 14.3  U 8.35  U 124 71.1  U
0.085  U 0.26  U 0.21  U 0.63  U 1.4  U
0.37  U 0.4  U 0.15  U 0.12  U 0.31  J
90.9  J 93.2  J 43.9  J 81.7  J 43.2  J
0.02  U 0.09  U 0.03  U 0.1  J 0.02  J
0.039  U 0.1  U 0.039  U 2.4 0.12  J
17400  J 16900  J 18200  J 10600  J 12100  J
0.28  U 0.33  U 0.28  U 0.7  U 0.54  U

1.9 1.9 0.088  U 1.1 0.36  J
0.34  J 0.41  J 1  J 12.8  J 12.1  J

163 165 7.8  U 97.6  J 106  U
0.11  U 0.15  U 0.14  U 3  J 0.89  J

6450 6610 5920  J 3710  J 2510  J
1970  J 1670  J 0.82  U 32.1 21.2
0.03  U 0.03  U 0.03  U 0.03  U 0.03  U

8 6 8 8 1 2 U 9 2 2 9 JNICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

8.6 8.8 1.2  U 9.2 2.9  J
1900  J 1940  J 1430  J 1590 2790
0.094  U 0.094  U 0.094  U 0.19  U 0.4  U
0.028  U 0.12  U 0.028  U 0.028  U 0.16  U
7560  J 7760  J 10800  J 3320  J 1390  U

0.043  U 0.08  U 0.043  U 0.043  U 0.05  U
0.048  U 0.11  U 0.048  U 0.08  U 0.16  U

1.14  U 1.14  U 1.14  U 1.14  U 1.14  U
9.1  J 8.9  J 6  U 118  J 77.8  J

9 8.87 7.86 7.96

55.8 55.2 126 147
7.5 7.23 7.17 7.95

0.171 0.091 0.068 0.116
12.65 16.06 11.33 11.28

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
TCMS TCMS TCMS GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

03 03 03 03 03 03 03 03 03 03 03
16SW/SD25 16SW/SD25 16SW/SD25 16SW/SD26 16SW/SD26 16SW/SD26 16SW/SD27 16SW/SD27 16SW/SD28 16SW/SD28 16SW/SD29
16SW2501-D 16SW2501-F 16SW2501-F-D 16SW2601 16SW2601-D 16SW2601-F 16SW2701 16SW2701-F 16SW2801 16SW2801-F 16SW2901

SW SF SF SW SW SF SW SF SW SF SW
DUP ORIG DUP ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

10/8/2004 10/12/2004 10/12/2004 10/26/2004 10/26/2004 10/26/2004 11/2/2004 11/2/2004 11/11/2004 11/11/2004 11/11/2004
4.74 31.9 179 32.2

0.025  U 0.025  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  U 50  U 50  U 50  U
0.5  U 0.5  UR 0.5  UR 0.5  U 0.5  UR
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  UR 0.5  UR 0.6  J 0.5  UR
20  U 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  UR 0.5  UR 0.5  U 0.5  UR
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0 3 U 0 3 U 0 3 U 0 3 UJ 0 3 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  UR 0.3  UR 0.3  U 0.3  UR
0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 44 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003

O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE

0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.5  U 0.49  U 0.52  U 0.51  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.25  U 0.25  U 0.26  U 0.25  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U
0.29  J 0.28  J 0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.63 0.61 0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.25  U 0.25  U 0.26  U 0.25  U
4.8 4.6 0.25  U 0.25  U 0.26  U 0.25  U

0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

24 23 0.25  U 0.25  U 0.26  U 0.25  U
0.24  U 0.255  U 0.25  U 0.25  U 0.26  U 0.25  U

0.25  U 0.25  U 0.26  U 0.25  U

128  U 87.6  U 32.9  U 485  J 891  J
0.58  U 0.26  U 0.14  U 0.03  U 0.05  U
0 21 U 0 25 U 0 57 U 0 16 U 0 39 UARSENIC

BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

0.21  U 0.25  U 0.57  U 0.16  U 0.39  U
61.5  J 57.3  J 23  J 54.2  J 53.4  J
0.04  U 0.15  U 0.06  U 0.03  U 0.04  U
0.07  U 0.13  U 0.04  U 0.04  U 0.05  U

16000  J 38700  J 9930  J 18400  J 16600  J
0.34  U 0.41  U 0.63  U 0.78  J 1.3  U
0.1  U 0.15  U 0.33  U 0.32  U 0.38  U
1.5  J 0.72  U 2.7  J 0.96  U 1.7  U
114  U 47.7  U 15  U 263  J 599  J
0.31  U 0.26  U 0.64  U 0.26  U 0.5  U

5500  J 7810  J 2460  J 6700  J 5820  J
5.8  U 9.1  U 30  J 19.2  J 135  J
0.03  U 0.02  U 0.02  U 0.02  U 0.02  U
1.6  U 0.71  U 0.61  U 1.1  J 2.3  J

1710  J 1780  J 790  J 2230  J 2030  J
0.13  U 0.17  U 0.11  U 0.07  U 0.11  U
0.03  U 0.04  U 0.03  U 0.03  U 0.03  U

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003
9430  J 15000  J 8330  J 10700  J 9580  J

0.043  U 0.17  U 0.06  U 0.04  U 0.04  U
0.05  U 0.16  U 0.11  U 0.1  U 0.1  U

3.4  J 0.52  U 9.5  J 19.7  J
1.14  U 0.33  U 0.39  U 0.85  J 1.6  U
16.9  J 5.7  U 4.9  U 16.6  J 10.9  U

49.4  U 38.2  U 54.4  U 18.2  U 33.9  U
3.2  U 0.6  U 0.32  U 0.2  U 0.14  U
0.2  U 0.19  U 0.15  U 0.1  U 0.09  U
113  J 63.1  J 57.2  J 48.2  J 50.9  J
0.02  J 0.02  U 0.03  U 0.1  U 0.03  U
0.52  J 0.039  U 0.04  U 0.1  U 0.04  U

21300  J 16500  J 37400  J 10100  J 18100  J
0.61  U 2.1  J 0.35  U 0.28  U 0.24  U
0.24  J 0.09  U 2.7  J 2.6  J 2.9  J
27.2  J 1.9  J 0.7  U 0.26  U 0.64  U
188  J 45.2  U 34.9  U 17.4  U 30.1  U
10.2  J 0.1  U 0.06  U 0.14  U 0.08  U

5040  J 5580  J 7390  J 3770  J 6510  J
21.3 1.7  U 10.9  J 12.5  J 14.5  J

0.03  U 0.03  U 0.02  U 0.02  U 0.02  U
6 4 J 1 4 U 0 74 U 1 4 U 1 2 JNICKEL, FILTERED

POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

6.4  J 1.4  U 0.74  U 1.4  U 1.2  J
2270 1740  J 1810  J 846  J 2140  J

0.36  U 0.094  U 0.06  U 0.09  U 0.04  U
0.028  U 0.028  U 0.03  U 0.03  U 0.03  U
3240  J 9580  J 14000  J 4360  J 10600  J

0.043  U 0.043  U 0.04  U 0.1  U 0.04  U
0.08  U 0.048  U 0.12  U 0.11  U 0.1  U

3.4  J 0.1  U 1.5  J
1.14  U 1.14  U 0.2  U 0.06  U 0.11  U
265  J 17.5  J 13.8  U 3.5  U 18.1  J

8.9
7.22 5.74 7.23 1.91

53.6 254.700000 251.600000 183.4 239.600000
7.37 7.14 6.39 7.08 6.78
0.159 0.299 0.108 0.202 0.184
13.28 11.7 12.88 13.75 15.12

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 49 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS GULLY GULLY GULLY

03 03 03 03 02 02 02 02 02 02 02
16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD30 16SW/SD14 16SW/SD14 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21
16SW2901-F 16SW3001 16SW3001-D 16SW3001-F 16SW1401 16SW1401-F 16SW1801 16SW1801-F 16SW2001 16SW2001-F 16SW2101

SF SW SW SF SW SF SW SF SW SF SW
NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

11/11/2004 10/26/2004 10/26/2004 10/26/2004 10/24/2003 10/24/2003 10/24/2003 10/24/2003 10/25/2003 10/25/2003 10/24/2003
9.49 2.57 1 7.95 10.59

3.2 0.05  U 0.05  U 0.07

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 50 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE
METHYL IODIDE

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 51 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
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

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 52 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G H I)PERYLENE

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

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

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 53 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
FLUORANTHENE
FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
HEXACHLOROPROPENE
INDENO(1,2,3-CD)PYRENE
ISODRIN
ISOPHORONE
ISOSAFROLE
KEPONE
METHAPYRILENE
METHYL METHANE SULFONATE
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

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

O-TOLUIDINE
P-(DIMETHYLAMINO)AZOBENZENE
PENTACHLOROBENZENE
PENTACHLOROETHANE
PENTACHLORONITROBENZENE
PHENACETIN
PHENANTHRENE
PHENOL
PRONAMIDE
PYRENE
PYRIDINE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 54 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 55 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
LITHIUM, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL FILTERED

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

164  J
0.25  U
0.18  U
46.6  J
0.03  U
0.04  U

15700  J
0.49  U
3.1  J

0.78  U
123  U
0.11  U

5400  J
29.8  J
0.02  U
1 3 UNICKEL, FILTERED

POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
STRONTIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED
Field Parameters
DISSOLVED OXYGEN  (mg/L)
DISSOLVED OXYGEN - METER  (mg/L)
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
TEMPERATURE  (C )

1.3  U
1550  J
0.07  U
0.03  U
9010  J

0.04  U
0.2  U
8.5  J

0.35  U
33.3  J

TCMS - Turkey Creek Main Stream



TABLE G-2

SUMMARY OF ANALYTIC RESULTS
SURFACE WATER AND SUMP SAMPLES ROUNDS 1 THROUGH 3
SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)

NSWC CRANE
CRANE, INDIANA
PAGE 56 OF 56

CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SUBMATRIX
SAMPLE CODE
SAMPLE DATE
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
NITRITE/NITRATE-N

UPGRAD
GULLY

02
16SW/SD21
16SW2101-F

SF
NORMAL

10/24/2003

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 1 OF 30

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 01 03 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD06 16SW/SD07
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0601-D 16SD0602 16SD0701
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NO SED
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 ---
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 4/1/2003
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANEBROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 2 OF 30

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 01 03 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD06 16SW/SD07
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0601-D 16SD0602 16SD0701
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NO SED
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 ---
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 4/1/2003
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/kg)
1,2,4,5-TETRACHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
1,2,4-TRICHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
1,2-DICHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
1,3-DICHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
1,4-DICHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
1,4-NAPHTHOQUINONE 79  U 86  U 82  U 84  U 85  U
1,4-PHENYLENEDIAMINE 79  UJ 86  UJ 82  UJ 84  UJ 85  UJ
1-NAPHTHYLAMINE 79  U 86  U 82  U 84  U 85  U
2 2'-OXYBIS(1-CHLOROPROPANE) 79 U 86 U 82 U 84 U 85 U2,2 -OXYBIS(1-CHLOROPROPANE) 79  U 86  U 82  U 84  U 85  U
2,3,4,6-TETRACHLOROPHENOL 79  U 86  U 82  U 84  U 85  U
2,4,5-TRICHLOROPHENOL 79  U 86  U 82  U 84  U 85  U
2,4,6-TRICHLOROPHENOL 79  U 86  U 82  U 84  U 85  U
2,4-DICHLOROPHENOL 79  U 86  U 82  U 84  U 85  U
2,4-DIMETHYLPHENOL 79  U 86  U 82  U 84  U 85  U
2,4-DINITROPHENOL 79  U 86  U 82  U 84  UJ 85  UJ
2,6-DICHLOROPHENOL 79  U 86  U 82  U 84  U 85  U
2-ACETYLAMINOFLUORENE 79  UJ 86  U 82  U 84  UJ 85  UJ
2-CHLORONAPHTHALENE 79  U 86  U 82  U 84  U 85  U
2-CHLOROPHENOL 79  U 86  U 82  U 84  U 85  U
2-METHYLNAPHTHALENE 5  J 4.3  U 4  U 4.1  U 4.2  U
2-METHYLPHENOL 79  U 86  U 82  U 84  U 85  U
2-NAPHTHYLAMINE 79  U 86  U 82  U 84  U 85  U
2-NITROANILINE 79  U 86  U 82  U 84  U 85  U
2-NITROPHENOL 79  U 86  U 82  U 84  U 85  U
2-PICOLINE 79  U 86  U 82  U 84  U 85  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 3 OF 30

CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 01 03 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD06 16SW/SD07
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0601-D 16SD0602 16SD0701
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NO SED
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 ---
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 4/1/2003
3&4-METHYLPHENOL 79  U 86  U 82  U 84  U 85  U
3,3'-DICHLOROBENZIDINE 79  U 86  UJ 82  UJ 84  U 85  U
3,3'-DIMETHYLBENZIDINE 79  U 86  U 82  U 84  U 85  U
3-METHYLCHOLANTHRENE 79  U 86  U 82  U 84  U 85  U
3-NITROANILINE 79  U 86  U 82  U 84  U 85  U
4,6-DINITRO-2-METHYLPHENOL 79  U 86  U 82  U 84  U 85  U
4-AMINOBIPHENYL 79  U 86  U 82  U 84  U 85  U
4-BROMOPHENYL PHENYL ETHER 79  U 86  U 82  U 84  U 85  U
4-CHLORO-3-METHYLPHENOL 79  U 86  U 82  U 84  U 85  U
4-CHLOROANILINE 79  U 86  U 82  U 84  U 85  U
4-CHLOROPHENYL PHENYL ETHER 79  U 86  U 82  U 84  U 85  U
4-NITROANILINE 79  U 86  U 82  U 84  U 85  U
4-NITROPHENOL 79  U 86  U 82  U 84  U 85  U
4-NITROQUINOLINE-1-OXIDE 79  UR 86  UR 82  UR 84  UR 85  UR
5-NITRO-O-TOLUIDINE 79  U 86  U 82  U 84  UJ 85  UJ
7,12-DIMETHYLBENZ(A)ANTHRACENE 79  U 86  U 82  U 84  U 85  U
A,A-DIMETHYLPHENETHYLAMINE 79  UJ 86  UJ 82  UJ 84  UJ 85  UJ
ACENAPHTHENE 3.9  U 4.3  U 8  J 4.1  U 4.2  U
ACENAPHTHYLENE 8 5  J 4  J 4.1  U 4.2  U
ACETOPHENONE 79  U 86  U 82  U 84  U 85  U
ANILINE 79  U 86  U 82  U 84  U 85  U
ANTHRACENE 3.9  U 5  J 15 4.1  U 4.2  U
ARAMITE 79  UR 86  UR 82  UR 84  U 85  U
BENZO(A)ANTHRACENE 13  J 7  J 66 5  J 5  J
BENZO(A)PYRENE 3 9 UJ 12 84 7 J 7 JBENZO(A)PYRENE 3.9  UJ 12 84 7  J 7  J
BENZO(B)FLUORANTHENE 3.9  UJ 32 120 10 9
BENZO(G,H,I)PERYLENE 62  J 33 65 5  J 7  J
BENZO(K)FLUORANTHENE 3.9  UJ 8  J 65 7  J 5  J
BENZYL ALCOHOL 79  U 86  U 82  U 84  UJ 85  UJ
BIS(2-CHLOROETHOXY)METHANE 79  U 86  U 82  U 84  U 85  U
BIS(2-CHLOROETHYL)ETHER 79  U 86  U 82  U 84  U 85  U
BIS(2-ETHYLHEXYL)PHTHALATE 1000  U 250  U 210  U 130  BU 110  BU
BUTYL BENZYL PHTHALATE 79  U 86  U 82  U 84  U 85  U
CHLOROBENZILATE 79  U 86  U 82  U 84  U 85  U
CHRYSENE 60  J 18 100 12 7  J
DI-N-BUTYL PHTHALATE 79  U 86  U 82  U 84  U 85  U
DI-N-OCTYL PHTHALATE 79  U 86  U 82  U 84  U 85  U
DIALLATE 79  U 86  U 82  U 84  U 85  U
DIBENZO(A,H)ANTHRACENE 3.9  UJ 4.3  U 18 4.1  U 4.2  U
DIBENZOFURAN 79  U 86  U 82  U 84  U 85  U
DIETHYL PHTHALATE 79  U 86  U 82  U 84  U 85  U
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SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 01 03 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD06 16SW/SD07
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0601-D 16SD0602 16SD0701
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NO SED
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 ---
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 4/1/2003
DIMETHYL PHTHALATE 79  U 86  U 82  U 84  U 85  U
DIPHENYLAMINE 170  J 86  U 82  U 84  UJ 460  J
ETHYL METHANE SULFONATE 79  U 86  U 82  U 84  U 85  U
FLUORANTHENE 22 12 160 11 8  J
FLUORENE 3.9  U 4.3  U 8  J 4.1  U 4.2  U
HEXACHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
HEXACHLOROBUTADIENE 79  U 86  U 82  U 84  U 85  U
HEXACHLOROCYCLOPENTADIENE 79  U 86  U 82  U 84  UR 85  UJ
HEXACHLOROETHANE 79  U 86  U 82  U 84  U 85  U
HEXACHLOROPROPENE 79  U 86  U 82  U 84  U 85  U
INDENO(1,2,3-CD)PYRENE 43  J 24 55 4.1  U 6  J
ISODRIN 79  U 86  U 82  U 84  U 85  U
ISOPHORONE 79  U 86  U 82  U 84  U 85  U
ISOSAFROLE 79  U 86  U 82  U 84  U 85  U
KEPONE 79  UR 86  UR 82  UR 84  UR 85  UR
METHAPYRILENE 79  UJ 86  U 82  U 84  UJ 85  UJ
METHYL METHANE SULFONATE 79  U 86  U 82  U 84  U 85  U
N-NITROSO-DI-N-BUTYLAMINE 79  U 86  U 82  U 84  U 85  U
N-NITROSO-DI-N-PROPYLAMINE 79  U 86  U 82  U 84  U 85  U
N-NITROSODIETHYLAMINE 79  U 86  U 82  U 84  U 85  U
N-NITROSODIMETHYLAMINE 79  U 86  U 82  U 84  U 85  U
N-NITROSOMETHYLETHYLAMINE 79  U 86  U 82  U 84  U 85  U
N-NITROSOMORPHOLINE 79  U 86  U 82  U 84  U 85  U
N-NITROSOPIPERIDINE 79  U 86  U 82  U 84  U 85  U
N-NITROSOPYRROLIDINE 79 U 86 U 82 U 84 U 85 UN-NITROSOPYRROLIDINE 79  U 86  U 82  U 84  U 85  U
NAPHTHALENE 6  J 4.3  U 5  J 4.1  U 4.2  U
O,O,O-TRIETHYL PHOSPHOROTHIOATE 79  U 86  U 82  U 84  U 85  U
O-TOLUIDINE 79  U 86  U 82  U 84  U 85  U
P-(DIMETHYLAMINO)AZOBENZENE 79  U 86  U 82  U 84  U 85  U
PENTACHLOROBENZENE 79  U 86  U 82  U 84  U 85  U
PENTACHLOROETHANE 79  U 86  U 82  U 84  U 85  U
PENTACHLORONITROBENZENE 79  U 86  U 82  U 84  U 85  U
PHENACETIN 79  U 86  U 82  U 84  U 85  U
PHENANTHRENE 14 8  J 100 6  J 6  J
PHENOL 79  U 86  U 82  U 84  U 85  U
PRONAMIDE 79  U 86  U 82  U 84  U 85  U
PYRENE 44  J 17 170 13 10
PYRIDINE 79  U 86  U 82  U 84  U 85  U
SAFROLE 79  U 86  U 82  U 84  U 85  U
Energetics  (mg/kg)
1,3,5-TRINITROBENZENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 01 03 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD06 16SW/SD07
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0601-D 16SD0602 16SD0701
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NO SED
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 ---
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 4/1/2003
1,3-DINITROBENZENE 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
2,4-DINITROTOLUENE 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
2-AMINO-4,6-DINITROTOLUENE 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
3-NITROTOLUENE 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
4-NITROTOLUENE 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
NITROBENZENE 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
PICRAMIC ACID 0.019  U 0.021  U 0.02  U 0.021  U 0.021  U
PICRIC ACID 0.019  U 0.021  U 0.02  U 0.021  U 0.021  U
RDX 0.27  J 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
Herbicides  (ug/kg)
HEXACHLOROPHENE 0.71  U 0.77  U 0.73  U 1.1  U 1.1  U
PENTACHLOROPHENOL 2.9  J 7.6 0.55  U 0.56  U 0.57  U
Inorganics  (mg/kg)
ALUMINUM 6060  J 9300  J 12900  J 19500  J 6620  J 12100  J 5560 6950 11900  J
ANTIMONY 69.6  J 22.4  J 42  J 159  J 35.3  J 55.4  J 174  J 4.8  J 152  J
ARSENIC 3.4  J 2.5  J 8.7  J 11.1  J 6.6  J 4.8  J 3.9  J 2.6  J 5.2  J
BARIUM 2820  J 306  J 231  J 1520  J 1460  J 1030  J 1680  J 357  J 1120  J
BERYLLIUM 0.39  U 0.43  U 0.56  J 0.69  U 0.43  J 0.4  U 0.52  J 0.41  U 0.5  U
CADMIUM 18 1 J 3 1 J 7 1 J 27 2 J 18 1 J 12 9 J 19 5 J 4 5 J 15 4 JCADMIUM 18.1  J 3.1  J 7.1  J 27.2  J 18.1  J 12.9  J 19.5  J 4.5  J 15.4  J
CALCIUM 54200  J 7820  J 2450  J 38900  J 59800  J 8250  J 28600  J 6760  J 98100  J
CHROMIUM 15.4  J 15.4  J 19.6  J 71  J 24.7  J 22.4  J 23.8  J 12.9  J 36.2  J
COBALT 3.4  J 2.5  J 11.2  J 10.1  J 9.3  J 5.5  J 6.3  J 4.3  J 8  J
COPPER 1980  J 294  J 68.7  J 1340  J 1790  J 1630  J 2570  J 274  J 1660  J
IRON 21000  J 18500  J 25500  J 37700  J 25800  J 17300  J 30500  J 20900  J 24200  J
LEAD 4990  J 748  J 229  J 4640  J 3570  J 2530  J 15200  J 2510  J 8830  J
LITHIUM 2.9  J 10.4  J 4.7  J 4.1  J 5.1  J
MAGNESIUM 4820  J 1850  J 2100  J 3660  J 6080  J 2320  J 2220  J 1320  J 4420  J
MANGANESE 175  J 54.6  J 300  J 504  J 790  J 349  J 376  J 63.9  J 415  J
MERCURY 2.7  J 0.043  J 0.35  J 4.6 0.18  J 0.23 0.22  J 0.006  J 0.12
NICKEL 12.5  J 8.9  J 13.2  J 21.5  J 17.6  J 15  J 16.5  J 8.8  J 804  J
POTASSIUM 282  J 884  J 645  J 1520  J 350  J 1000  J 438  J 581  J 1180  J
SELENIUM 0.17  U 0.17  U 0.46  J 0.56  U 0.33  J 0.3  U 0.14  U 0.12  U 0.38  U
SILVER 0.29  U 0.05  U 0.15  U 0.53  U 0.21  U 0.2  U 0.39  U 0.19  U 0.41  U
SODIUM 43.8  U 31.1  U 23.6  U 86.7  J 34.4  U 42  U 20.6  U 18.5  U 66.8  J
STRONTIUM 2740  J 109  J 791  J 886  J 196  J
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
STREAM ORDER GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY
SAMPLING ROUND 01 01 03 01 03 01 03 01 01 03 01
LOCATION 16SW/SD01 16SW/SD03 16SW/SD03 16SW/SD04 16SW/SD04 16SW/SD05 16SW/SD05 16SW/SD06 16SW/SD06 16SW/SD06 16SW/SD07
SAMPLE NUMBER 16SD0101 16SD0301 16SD0302 16SD0401 16SD0402 16SD0501 16SD0502 16SD0601 16SD0601-D 16SD0602 16SD0701
SAMPLE CODE NO SED NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NO SED
DEPTH RANGE --- 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 ---
SAMPLE DATE 4/1/2003 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 4/1/2003
THALLIUM 0.06  U 0.11  U 0.19  U 0.35  U 0.09  U 0.2  U 0.09  U 0.15  U 0.33  U
TIN 12.3  J 3.8  J 3.2  J 15.7  J 12.5  J 15.7  J 19  J 1.1  J 19.6  J
TITANIUM 35.7  J 156  J 64.3  J 9.4  J 20.6  J
VANADIUM 12.8  J 16.5  J 35.8  J 36  J 21  J 20.1  J 17.1  J 16.1  J 22  J
ZINC 23400  J 3120  J 952  J 14700  J 14300  J 17000  J 7700  J 826  J 6670  J
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM 0.56 0.54
CADMIUM, SEM 0.145  J 0.084  J
COPPER, SEM 18.3 17.4
LEAD, SEM 16.3 14.6
MERCURY, SEM 0.00014 0.00009
NICKEL, SEM 0.068 0.063
SEM/AVS, SE(S.U.) 220 190
ZINC, SEM 91  J 72.6  J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1) 5.7  J 17  J
PH  (S.U.) 8 8
TOTAL ORGANIC CARBON  (mg/kg) 1600 1000  U
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 03 01 03 01 01 03 02 03
16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12
16SD0801 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1101-D 16SD1102 16SD1201 16SD1202
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
4/1/2003 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 10/25/2003 10/10/2004

1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
131  U
1.4  U
1.4  U
1.4  U
1.4  U
11  J

52.4  U
1.4  UR
1.4  U
1.4  U
1.4  U
1.4  U
1 4 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE

1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
3  J

1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
52.4  U
1.4  U
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SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
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)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 03 01 03 01 01 03 02 03
16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12
16SD0801 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1101-D 16SD1102 16SD1201 16SD1202
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
4/1/2003 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 10/25/2003 10/10/2004

1.4  UJ
1.4  U
1.4  UJ
52.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
1.4  U
2  J

1.4  U
1.4  U
1.4  U

90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  UJ 87  UJ 87  UJ 120  UJ 120  UJ
90  U 87  U 87  U 120  U 120  U
90 U 87 U 87 U 120 U 120 U2,2 -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

90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  UJ 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  UJ 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
4.4  U 4.3  U 4.3  U 5.8  U 6  J
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 03 01 03 01 01 03 02 03
16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12
16SD0801 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1101-D 16SD1102 16SD1201 16SD1202
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
4/1/2003 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 10/25/2003 10/10/2004

90  U 87  U 87  U 120  U 120  U
90  UJ 87  U 87  UJ 120  UJ 120  UJ
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

90  UR 87  UR 87  UR 120  UR 120  UR
90  U 87  UJ 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  UJ 87  UJ 87  UJ 120  UJ 120  UJ
4.4  U 4.3  U 4.3  U 5.8  U 5.9  U
4.4  U 4.3  U 4.3  U 5.8  U 6  J
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
4.4  U 4.3  U 5  J 6  J 9  J
90  UR 87  U 87  UR 120  UR 120  UR
4.4  UJ 4.3  U 15 31  J 52  J
4 4 UJ 4 3 U 21 43 J 69 JBENZO(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

4.4  UJ 4.3  U 21 43  J 69  J
4.4  UJ 6  J 30 57  J 87  J
4.4  UJ 4.3  U 29 63  J 110  J
4.4  UJ 4.3  U 18 28  J 59  J
90  U 87  UJ 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
260  U 87  U 110  U 200  U 160  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

4.4  UJ 5  J 31 52 74  J
130  J 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

4.4  UJ 4.3  U 4.3  U 5.8  UJ 5.9  UJ
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 03 01 03 01 01 03 02 03
16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12
16SD0801 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1101-D 16SD1102 16SD1201 16SD1202
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
4/1/2003 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 10/25/2003 10/10/2004

90  U 87  U 87  U 120  U 120  U
90  U 140  J 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
5  J 6  J 30 55 85

4.4  U 4.3  U 4.3  U 5.8  U 5.9  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  UJ 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

4.4  UJ 4.3  U 19 38  J 73  J
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

90  UR 87  UR 87  UR 120  UR 120  UR
90  U 87  UJ 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90 U 87 U 87 U 120 U 120 UN-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

90  U 87  U 87  U 120  U 120  U
4.4  U 4.3  U 4.3  U 5.8  U 5.9  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
4  J 4.3  U 18 30 42

90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U
9  J 6  J 39 88 130  J

90  U 87  U 87  U 120  U 120  U
90  U 87  U 87  U 120  U 120  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 03 01 03 01 01 03 02 03
16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12
16SD0801 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1101-D 16SD1102 16SD1201 16SD1202
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
4/1/2003 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 10/25/2003 10/10/2004
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 0.54  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 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.022  U 0.021  U 0.021  U 0.029  U 0.029  U
0.022  U 0.021  U 0.021  U 0.029  U 0.029  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.81  U 1.1  U 0.78  U 1.1  U 1.1  U
0.6  U 2.6  J 9.4  J 19  J 24  J

8190  J 16300  J 9830 17100  J 6940  J 15600  J 10300  J 9650  J 19200  J 9490  J 14200  J
4.3  J 5  J 15.1  J 55.8  J 25.5  J 42.8  J 8.1  J 7.6  J 11  J 2.7  J 1.9  J
8.8  J 7.9  J 9.8  J 8.2  J 14.1  J 21.7  J 10.3  J 8.4  J 8.9  J 9.8  J 8  J
143  J 168  J 572  J 534  J 257  J 346  J 171  J 351  J 172  J 107  J 123  J
0.59  J 0.64  U 0.56  J 0.57  J 0.88  J 1.4  U 0.8  J 0.64  J 0.68  U 1.1  J 1.3  J
0 8 J 1 1 J 11 1 J 11 9 J 6 8 J 11 J 3 J 3 4 J 2 9 J 0 81 J 0 83 JCADMIUM

CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM

0.8  J 1.1  J 11.1  J 11.9  J 6.8  J 11  J 3  J 3.4  J 2.9  J 0.81  J 0.83  J
1520  J 2020  J 4240  J 10800  J 1480  J 3970  J 7740  J 9750  J 7710  J 891  J 1260  J
13.3  J 22.3  J 19.6  J 22.6  J 68.5  J 85.2  J 27  J 17.7  J 30.3  J 19.8  J 25.4  J
12.8  J 10.6  J 11.6  J 7.3  J 14  J 24.5  J 10.2  J 13.1  J 9.3  J 41.2  J 26.7  J
85.3  J 69.4  J 332  J 402  J 250  J 386  J 266  J 282  J 260  J 20.1  J 22.2  J

18200  J 19400  J 25700  J 20600  J 65100  J 127000  J 28500  J 20900  J 33800  J 43300  J 27100  J
336  J 310  J 1480  J 1490  J 1010  J 1740  J 1120  J 991  J 1060  J 81.4  J 77.4  J
7.2  J 8.1  J 4.5  J 8.1  J 8.4  J

1310  J 1920  J 1540  J 2430  J 677  J 1190  J 1700  J 1870  J 2100  J 705  J 1210  J
966  J 1100  J 596  J 483  J 918  J 1520  J 976  J 1630  J 890  J 1460  J 1330  J
0.08  J 0.023  J 0.1  J 0.14  J 1.1  J 0.77 0.25  J 0.26  J 0.23 0.036  J 0.085  J
10.6  J 15.2  J 12.1  J 16.5  J 12.1  J 30.2  J 22.5  J 22.6  J 24.9  J 43  J 40.6  J
492  J 1360  J 605  J 1530  J 328  J 1030  J 589  J 672  J 1420  J 866  J 1390  J
0.5  J 0.56  U 0.47  J 0.43  J 0.39  J 1.1  J 0.9  J 0.98  J 1  J 0.57  J 0.57  U

0.11  U 0.09  U 0.11  U 0.11  U 0.09  U 0.09  U 0.46  U 0.54  U 0.38  U 0.24  U 0.41  U
44  U 119  J 16.3  U 54.4  U 11.7  U 37.1  U 160  J 203  J 283  J 34.1  U 62.1  U

62.2  J 227  J 57.8  J 58  J 79  J

TCMS - Turkey Creek Main Stream
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SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SE(S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

01 03 01 03 01 03 01 01 03 02 03
16SW/SD08 16SW/SD08 16SW/SD09 16SW/SD09 16SW/SD10 16SW/SD10 16SW/SD11 16SW/SD11 16SW/SD11 16SW/SD12 16SW/SD12
16SD0801 16SD0802 16SD0901 16SD0902 16SD1001 16SD1002 16SD1101 16SD1101-D 16SD1102 16SD1201 16SD1202
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.33
4/1/2003 10/10/2004 4/1/2003 10/7/2004 4/1/2003 10/10/2004 4/1/2003 4/1/2003 10/10/2004 10/25/2003 10/10/2004
0.16  U 0.23  U 0.14  U 0.23  U 0.09  U 0.19  U 0.16  U 0.29  U 0.25  U 0.14  U 0.29  U
1.1  J 1.1  U 2.4  J 13.3  J 2.8  J 2.4  J 5.3  J 4.3  J 4.2  J 0.4  J 0.57  U
112  J 60.7  J 95.3  J 100  J 103  J 43.8  J
25  J 32.9  J 29.5  J 32.3  J 48.9  J 71  J 40.3  J 35.3  J 45  J 24.6  J 29.2  J
573  J 624  J 1570  J 2590  J 2330  J 4530  J 2680  J 2250  J 2240  J 243  J 270  U

0.59
0.075  J

4.98
4.14

0.00015
0.035

50
20.6  J

18  J
7.8

3900

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

02 02 03 02 02 03 02 02 02 01 03
16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23
16SD1301 16SD1301-D 16SD1302 16SD1501 16SD1601 16SD1602 16SD1701 16SD1701-D 16SD2201 16SD2301 16SD2302

ORIG DUP NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33

10/25/2003 10/25/2003 10/7/2004 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 10/24/2003 4/1/2003 10/10/2004

1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  UJ 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  UJ 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
124  U 126  U 125  U 113  U 133  UJ 117  U 0.158  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
6  J 1.3  U 7  J 3  J 1.3  U 5  J 69  J

49.3  U 50.4  U 50.1  U 45.1  U 53.1  U 46.7  U 63.1  U
1.2  UR 1.3  UR 1.2  UR 1.3  UR 1.3  UR 1.2  UR 1.58  UR
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1 2 U 1 3 U 1 2 U 1 3 U 1 3 U 1 2 U 1 58 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE

1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  UJ 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
49.3  U 50.4  U 50.1  U 45.1  U 53.1  U 46.7  U 63.1  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
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)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

02 02 03 02 02 03 02 02 02 01 03
16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23
16SD1301 16SD1301-D 16SD1302 16SD1501 16SD1601 16SD1602 16SD1701 16SD1701-D 16SD2201 16SD2301 16SD2302

ORIG DUP NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33

10/25/2003 10/25/2003 10/7/2004 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 10/24/2003 4/1/2003 10/10/2004
1.2  UJ 1.3  UJ 1.2  UJ 1.3  UJ 1.3  UJ 1.2  UJ 1.58  UJ
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  UJ 1.3  UJ 1.2  UJ 1.3  UJ 1.3  UJ 1.2  UJ 6  BU
49.3  U 50.4  U 50.1  U 45.1  U 53.1  U 46.7  U 63.1  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U
1.2  U 1.3  U 1.2  U 1.3  U 1.3  U 1.2  U 1.58  U

89  U
89  U
89  U
89  U
89  U
89  U
89  UJ
89  U
89 U2,2 -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

89  U
89  U
89  U
89  U
89  U
89  U
89  UJ
89  U
89  UJ
89  U
89  U

4.6  U 4.4  U
89  U
89  U
89  U
89  U
89  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

02 02 03 02 02 03 02 02 02 01 03
16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23
16SD1301 16SD1301-D 16SD1302 16SD1501 16SD1601 16SD1602 16SD1701 16SD1701-D 16SD2201 16SD2301 16SD2302

ORIG DUP NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33

10/25/2003 10/25/2003 10/7/2004 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 10/24/2003 4/1/2003 10/10/2004
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U

89  UR
89  UJ
89  U
89  UJ

4.6  U 4.4  U
4.6  U 4.4  U

89  U
89  U

4.6  U 4.4  U
89  U

5  J 6  J
4 6 U 8 JBENZO(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

4.6  U 8  J
4.6  U 20
4.6  U 11
4.6  U 9

89  UJ
89  U
89  U

120  BU
89  U
89  U

4.6  U 19
89  U
89  U
89  U

4.6  U 4.4  U
89  U
89  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

02 02 03 02 02 03 02 02 02 01 03
16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23
16SD1301 16SD1301-D 16SD1302 16SD1501 16SD1601 16SD1602 16SD1701 16SD1701-D 16SD2201 16SD2301 16SD2302

ORIG DUP NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33

10/25/2003 10/25/2003 10/7/2004 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 10/24/2003 4/1/2003 10/10/2004
89  U
89  U
89  U

4.6  U 25
4.6  U 4.4  U

89  U
89  U
89  UJ
89  U
89  U

4.6  U 7  J
89  U
89  U
89  U

89  UR
89  UJ
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89  U
89 UN-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

89  U
4.6  U 4.4  U

89  U
89  U
89  U
89  U
89  U
89  U
89  U

4.6  U 14
89  U
89  U

4.6  U 20
89  U
89  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

02 02 03 02 02 03 02 02 02 01 03
16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23
16SD1301 16SD1301-D 16SD1302 16SD1501 16SD1601 16SD1602 16SD1701 16SD1701-D 16SD2201 16SD2301 16SD2302

ORIG DUP NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33

10/25/2003 10/25/2003 10/7/2004 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 10/24/2003 4/1/2003 10/10/2004
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 0.92  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 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

0.022  U
0.022  U

0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U
0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U 0.25  U

1.1  U
0.6  U

11200  J 10800  J 12000  J 13700  J 12700  J 14600  J 11200  J 10800  J 11800 11100  J
4.1  J 3.2  J 3.9  J 0.65  J 9.5  J 10.9  J 1  J 0.71  J 7.8  J 19.9  J
29.8  J 34.6  J 10.5  J 18.7  J 9.5  J 6  J 17.4  J 46.4  J 11.2  J 4.6  J
137  J 92.2  J 126  J 76.6  J 198  J 201  J 113  J 115  J 1240  J 421  J
2.3  J 2.2  J 1.4  J 1.8  J 1.1  J 0.85  U 1.5  J 1.8  J 0.63  J 0.49  U
1 9 J 1 4 J 1 8 J 0 47 J 3 J 2 3 J 0 53 J 0 7 J 4 8 J 2 3 JCADMIUM

CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM

1.9  J 1.4  J 1.8  J 0.47  J 3  J 2.3  J 0.53  J 0.7  J 4.8  J 2.3  J
616  J 495  J 2200  J 779  J 1120  J 1350  J 1980  J 916  J 2980  J 1860  J
80.9  J 60.4  J 36.3  J 57.2  J 22.7  J 18  J 38.3  J 44.7  J 20.5  J 17.2  J
39.9  J 40.7  J 34.8  J 17.8  J 20.2  J 11.5  J 21.2  J 24.2  J 12.4  J 4.7  J
28.5  J 29.9  J 40.9  J 13.1  J 121  J 160  J 13.4  J 15.9  J 172  J 315  J

126000  J 125000  J 60000  J 87700  J 29800  J 16500  J 58500  J 81400  J 30600  J 20500  J
145  J 137  J 128  J 19.7  J 371  J 466  J 34.1  J 50.3  J 770  J 1300  J

8.8  J
470  J 395  J 1190  J 748  J 838  J 1310  J 839  J 844  J 1620  J 982  J
2410  J 2110  J 1230  J 834  J 2140  J 1450  J 1650  J 1400  J 893  J 594  J
0.037  J 0.048  J 0.036  U 0.034  J 0.93 0.71 0.037  J 0.032  J 0.17  J 0.15

58  J 60.8  J 49.4  J 34.4  J 21  J 21.5  J 27.1  J 40.2  J 13.5  J 10.8  J
704  J 739  J 1320  J 1030  J 1120  J 1450  J 1130  J 945  J 606  J 957  J
1.5  J 1.5  J 0.77  J 0.53  J 0.47  J 0.45  U 0.59  J 0.64  J 0.55  J 0.41  U

0.13  U 0.08  U 0.14  U 0.01  U 0.06  U 0.07  U 0.15  U 0.26  U 0.04  U 0.06  U
34.9  J 20.1  U 65.3  U 33.8  J 26.5  U 38.8  U 25.9  U 30.7  U 40.2  U 28.5  U

51  J

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SE(S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY GULLY

02 02 03 02 02 03 02 02 02 01 03
16SW/SD13 16SW/SD13 16SW/SD13 16SW/SD15 16SW/SD16 16SW/SD16 16SW/SD17 16SW/SD17 16SW/SD22 16SW/SD23 16SW/SD23
16SD1301 16SD1301-D 16SD1302 16SD1501 16SD1601 16SD1602 16SD1701 16SD1701-D 16SD2201 16SD2301 16SD2302

ORIG DUP NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.33 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.3 0 - 0.33

10/25/2003 10/25/2003 10/7/2004 10/24/2003 10/24/2003 10/14/2004 10/24/2003 10/24/2003 10/24/2003 4/1/2003 10/10/2004
0.16  U 0.1  U 0.15  U 0.17  U 0.21  U 0.2  U 0.14  U 0.1  U 0.14  U 0.15  U
0.31  U 0.26  U 0.56  U 0.31  U 1.8  U 2.5  J 0.59  U 0.21  U 2.2  J 5.3  J
61.2  J 41.9  J 77.6  J 61.7  J 73.4  J 31.8  J 82.5  J
71.7  J 60.8  J 33.5  J 47.6  J 28.3  J 24.2  J 36.1  J 42.3  J 34.9  J 24  J
514  J 502  J 527  J 74.9  J 844  J 936  J 79.9  J 212  J 1700  J 1860  J

0.53
0.024  J

1.83
2.6

0.00011
0.028

51
22.4  J

25  J
7.4

8600

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS TCMS TCMS GULLY

03 03 03 03 03 03 02 03 03 03 02
16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD14
16SD2601 16SD2701 16SD2801 16SD2901 16SD3001 16SD3001-D 16SD1901 16SD1902 16SD2401 16SD2501 16SD1401
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3

10/7/2004 10/7/2004 10/8/2004 10/8/2004 10/8/2004 10/8/2004 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003

1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  UJ 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  UJ 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  UJ 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
165  U 117  U 137  UJ 94.8  U 97.5  U 137  U 118  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
7  BU 35  BJ 10  BU 2  BU 0.975  U 7  J 7  J
66  U 46.9  U 55  UJ 37.9  U 39  U 54.8  U 47.2  U

1.49  UR 1.12  UR 1.4  UR 0.948  UR 0.975  UR 1  UR 1.2  UR
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1 49 U 1 12 U 1 4 U 0 948 U 0 975 U 1 U 1 2 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE

1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U

2  J 1.12  U 1.4  U 0.948  U 0.975  U 22 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
66  U 46.9  U 55  UJ 37.9  U 39  U 54.8  U 47.2  U

1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
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)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS TCMS TCMS GULLY

03 03 03 03 03 03 02 03 03 03 02
16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD14
16SD2601 16SD2701 16SD2801 16SD2901 16SD3001 16SD3001-D 16SD1901 16SD1902 16SD2401 16SD2501 16SD1401
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3

10/7/2004 10/7/2004 10/8/2004 10/8/2004 10/8/2004 10/8/2004 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  UJ 1.2  UJ
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 4  BU 6  BU 0.948  UJ 3  BU 1  UJ 1.2  UJ
66  U 46.9  U 55  UJ 37.9  U 39  U 54.8  U 47.2  U

1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  UJ 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 19 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U
1.49  U 1.12  U 1.4  U 0.948  U 0.975  U 1  U 1.2  U

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

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS TCMS TCMS GULLY

03 03 03 03 03 03 02 03 03 03 02
16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD14
16SD2601 16SD2701 16SD2801 16SD2901 16SD3001 16SD3001-D 16SD1901 16SD1902 16SD2401 16SD2501 16SD1401
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3

10/7/2004 10/7/2004 10/8/2004 10/8/2004 10/8/2004 10/8/2004 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003

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

TCMS - Turkey Creek Main Stream
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SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS TCMS TCMS GULLY

03 03 03 03 03 03 02 03 03 03 02
16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD14
16SD2601 16SD2701 16SD2801 16SD2901 16SD3001 16SD3001-D 16SD1901 16SD1902 16SD2401 16SD2501 16SD1401
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3

10/7/2004 10/7/2004 10/8/2004 10/8/2004 10/8/2004 10/8/2004 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003

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 0.25  U 0.25  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS TCMS TCMS GULLY

03 03 03 03 03 03 02 03 03 03 02
16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD14
16SD2601 16SD2701 16SD2801 16SD2901 16SD3001 16SD3001-D 16SD1901 16SD1902 16SD2401 16SD2501 16SD1401
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3

10/7/2004 10/7/2004 10/8/2004 10/8/2004 10/8/2004 10/8/2004 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003
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

11300  J 8760  J 11700  J 11800  J 15500  J 16200  J 8730  J 10500  J 9940  J 9460  J 8930  J
1.7  J 4.4  J 1.8  J 9.4  J 0.6  U 0.42  U 1.1  J 0.8  J 0.74  U 1.1  J 1.7  J
34.1  J 6.6  J 12.7  J 10.3  J 12.3  J 17.8  J 30.8  J 19.2  J 27.5  J 7  J 27.5  J
105  J 145  J 83.9  J 168  J 56.6  J 87.3  J 110  J 88.9  J 77.2  J 69.7  J 84.5  J
1.9  J 0.99  J 1  J 0.75  J 0.94  J 1  J 2.4  J 1.5  J 2.1  J 0.4  U 1.6  J
0 64 J 1 8 J 0 73 J 2 4 J 0 33 U 0 43 U 0 79 J 0 57 J 0 54 J 0 47 U 0 38 JCADMIUM

CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM

0.64  J 1.8  J 0.73  J 2.4  J 0.33  U 0.43  U 0.79  J 0.57  J 0.54  J 0.47  U 0.38  J
843  J 2260  J 1150  J 2940  J 395  J 358  J 973  J 875  J 539  J 843  J 846  J
73.1  J 17.2  J 34.6  J 25.7  J 24.7  J 25.6  J 71.8  J 38.7  J 79.9  J 16.3  J 36.9  J
34.6  J 24.5  J 29.5  J 14.2  J 13.8  J 14.9  J 26.9  J 22.2  J 22.8  J 16.1  J 38.7  J
14.5  J 67.9  J 17.9  J 120  J 9.2  J 9.2  J 13.5  J 15.1  J 14.3  J 13.4  J 14.8  J

91700  J 17700  J 45400  J 40800  J 30300  J 56600  J 122000  J 68600  J 90900  J 15800  J 74000  J
55.2  J 242  J 69.5  J 565  J 13.6  J 21.8  J 27.1  J 23.3  J 28.6  J 32.9  J 29.6  J

655  J 1030  J 908  J 1390  J 1140  J 1160  J 400  J 884  J 547  J 916  J 491  J
2510  J 867  J 1630  J 924  J 809  J 1280  J 1900  J 1730  J 1320  J 398  J 2270  J
0.056  U 0.048  U 0.033  U 0.13  J 0.03  U 0.035  U 0.022  J 0.045  U 0.036  U 0.046  U 0.026  J
29.9  J 40.2  J 27.1  J 22.3  J 18  J 17.8  J 43.4  J 35.2  J 38.8  J 20.8  J 39.2  J
872  J 928  J 965  J 1220  J 1500  J 1590  J 462  J 950  J 790  J 1040  J 739  J
1.4  J 0.43  U 0.64  J 0.54  U 0.36  U 0.48  J 0.72  J 0.5  J 0.8  J 0.31  U 0.99  J

0.05  U 0.19  U 0.15  U 1.5  J 0.045  U 0.08  U 0.03  U 0.06  U 0.05  U 0.056  U 0.16  U
154  J 49.4  U 47.6  U 63.6  U 44  U 47.2  U 9.8  U 35.3  U 36.7  U 42.8  U 43.9  J

TCMS - Turkey Creek Main Stream
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SE(S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD UPGRAD
GULLY GULLY GULLY GULLY GULLY GULLY TCMS TCMS TCMS TCMS GULLY

03 03 03 03 03 03 02 03 03 03 02
16SW/SD26 16SW/SD27 16SW/SD28 16SW/SD29 16SW/SD30 16SW/SD30 16SW/SD19 16SW/SD19 16SW/SD24 16SW/SD25 16SW/SD14
16SD2601 16SD2701 16SD2801 16SD2901 16SD3001 16SD3001-D 16SD1901 16SD1902 16SD2401 16SD2501 16SD1401
NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3 0 - 0.33 0 - 0.33 0 - 0.33 0 - 0.3

10/7/2004 10/7/2004 10/8/2004 10/8/2004 10/8/2004 10/8/2004 10/24/2003 10/7/2004 10/8/2004 10/8/2004 10/24/2003
0.13  U 0.13  U 0.14  U 0.17  U 0.17  U 0.17  U 0.1  U 0.12  U 0.09  U 0.12  U 0.26  U
0.33  U 1  U 0.43  U 1.5  J 0.43  U 0.45  U 0.24  U 0.35  U 0.36  U 0.47  U 0.17  U

50.6  J 54.3  J
60.9  J 20  J 38.1  J 32.8  J 34.1  J 40.6  J 50.2  J 37.5  J 51.2  J 21.1  J 43.7  J
155  J 447  J 220  J 971  J 68.3  J 52  J 206  J 84.4  J 89.4  J 114  J 124  J

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
Volatile Organics  (ug/kg)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

UPGRAD UPGRAD UPGRAD
GULLY GULLY TCMS

02 02 02
16SW/SD20 16SW/SD21 16SW/SD18
16SD2001 16SD2101 16SD1801
NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3
10/25/2003 10/24/2003 10/24/2003

1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
123  U 113  U 119  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
5  J 1.1  UJ 1.2  U

49.3  U 45.3  U 47.3  U
1.2  UR 1.1  UR 1.2  UR
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1 2 U 1 1 U 1 2 UBROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHYL METHACRYLATE
ETHYLBENZENE
ISOBUTANOL
METHACRYLONITRILE

1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
49.3  U 45.3  U 47.3  U
1.2  U 1.1  U 1.2  U

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
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)

UPGRAD UPGRAD UPGRAD
GULLY GULLY TCMS

02 02 02
16SW/SD20 16SW/SD21 16SW/SD18
16SD2001 16SD2101 16SD1801
NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3
10/25/2003 10/24/2003 10/24/2003

1.2  UJ 1.1  UJ 1.2  UJ
1.2  U 1.1  U 1.2  U
1.2  UJ 1.1  UJ 1.2  UJ
49.3  U 45.3  U 47.3  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U
1.2  U 1.1  U 1.2  U

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

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

UPGRAD UPGRAD UPGRAD
GULLY GULLY TCMS

02 02 02
16SW/SD20 16SW/SD21 16SW/SD18
16SD2001 16SD2101 16SD1801
NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3
10/25/2003 10/24/2003 10/24/2003

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

TCMS - Turkey Creek Main Stream



TABLE G-3

SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE
N-NITROSOPIPERIDINE
N-NITROSOPYRROLIDINE

UPGRAD UPGRAD UPGRAD
GULLY GULLY TCMS

02 02 02
16SW/SD20 16SW/SD21 16SW/SD18
16SD2001 16SD2101 16SD1801
NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3
10/25/2003 10/24/2003 10/24/2003

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 0.25  U 0.25  U 0.25  U

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
SEDIMENT SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
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
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
Herbicides  (ug/kg)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inorganics  (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

UPGRAD UPGRAD UPGRAD
GULLY GULLY TCMS

02 02 02
16SW/SD20 16SW/SD21 16SW/SD18
16SD2001 16SD2101 16SD1801
NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3
10/25/2003 10/24/2003 10/24/2003

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

8710  J 12800  J 8090  J
1.4  J 1.3  J 1.2  J
24.4  J 25.9  J 34.8  J
454  J 127  J 62.5  J
3  J 1.9  J 2.6  J

0 62 J 0 45 J 0 54 JCADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM

0.62  J 0.45  J 0.54  J
539  J 805  J 362  J
85  J 48  J 78.5  J

29.7  J 38.2  J 21.4  J
14.9  J 15  J 12.6  J

141000  J 80800  J 124000  J
73.2  J 39.6  J 28.1  J

646  J 916  J 292  J
3650  J 2670  J 1370  J
0.043  J 0.034  J 0.025  J
34.5  J 36.4  J 43  J
757  J 1120  J 438  J
0.7  J 1.2  J 0.5  J
0.8  U 0.04  U 0.01  U
26.7  U 40.3  J 15.2  U

TCMS - Turkey Creek Main Stream
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SEDIMENT SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
STREAM ORDER
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
DEPTH RANGE
SAMPLE DATE
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
AVS/SEM Parameters  (UMO/G)
ACID VOLATILE SULFIDE, SEM
CADMIUM, SEM
COPPER, SEM
LEAD, SEM
MERCURY, SEM
NICKEL, SEM
SEM/AVS, SE(S.U.)
ZINC, SEM
Miscellaneous Parameters
CATION EXCHANGE CAPACITY  (MEQ/1)
PH  (S.U.)
TOTAL ORGANIC CARBON  (mg/kg)

UPGRAD UPGRAD UPGRAD
GULLY GULLY TCMS

02 02 02
16SW/SD20 16SW/SD21 16SW/SD18
16SD2001 16SD2101 16SD1801
NORMAL NORMAL NORMAL

0 - 0.3 0 - 0.3 0 - 0.3
10/25/2003 10/24/2003 10/24/2003

0.48  J 0.19  U 0.08  U
0.26  U 0.25  U 0.31  U
39.5  J 44  J 56.4  J
46.3  J 52.4  J 56.3  J
131  J 109  J 92.5  J

TCMS - Turkey Creek Main Stream
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1,1-TRICHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1,2,2-TETRACHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1,2-TRICHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,1-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2,3-TRICHLOROPROPANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2-DIBROMO-3-CHLOROPROPANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2-DIBROMOETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2-DICHLOROETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,2-DICHLOROPROPANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
1,4-DIOXANE 50  U 50  U 50  U 50  U 50  U 50  U 50  U
2-BUTANONE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
2-HEXANONE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
3-CHLOROPROPENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
4-METHYL-2-PENTANONE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
ACETONE 3.7  J 0.8  J 0.5  UJ 1.6  J 0.5  UJ 0.5  UJ 0.5  UJ
ACETONITRILE 20  U 20  U 20  U 20  U 20  U 20  U 20  U
ACROLEIN 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
ACRYLONITRILE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
BENZENE 0.3  U 0.3  U 0.3  U 0.7  J 0.3  U 0.3  U 0.3  U
BROMODICHLOROMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
BROMOFORM 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
BROMOMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CARBON DISULFIDE 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 UJ 0 3 UCARBON DISULFIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
CARBON TETRACHLORIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLOROBENZENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLORODIBROMOMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLOROETHANE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
CHLOROFORM 15 16 0.3  U 4 0.8  J 1 0.3  U
CHLOROMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CHLOROPRENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.3  U 0.5  U
CIS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
CIS-1,3-DICHLOROPROPENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
DIBROMOMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
DICHLORODIFLUOROMETHANE 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  U 0.3  UJ
ETHANE 1 5.4
ETHENE 0.22 0.14
ETHYL METHACRYLATE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
ETHYLBENZENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
ISOBUTANOL 20  U 20  U 20  U 20  U 20  U 20  U 20  U
METHACRYLONITRILE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
METHANE 4500 5800
METHYL IODIDE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
METHYL METHACRYLATE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
METHYLENE CHLORIDE 0.6  J 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  UJ 0.3  U
PROPIONITRILE 20  U 20  U 20  U 26  J 20  U 20  U 20  U
STYRENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TETRACHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 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 0.3  U 0.3  U
TOTAL XYLENES 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRANS-1,2-DICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRANS-1,3-DICHLOROPROPENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRANS-1,4-DICHLORO-2-BUTENE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
TRICHLOROETHENE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
TRICHLOROFLUOROMETHANE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
VINYL ACETATE 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
VINYL CHLORIDE 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE1,4-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

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITEARAMITE
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

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINEN-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

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
1,3-DINITROBENZENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 0.521  U 0.495  UJ 0.495  U 0.49  U
2,4,6-TRINITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
2,4-DIAMINO-6-NITROTOLUENE 0.26  U 0.248  UJ 0.248  U 0.25  U
2,4-DINITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
2,6-DIAMINO-4-NITROTOLUENE 0.26  U 0.248  UJ 0.248  U 0.25  U
2,6-DINITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
2-AMINO-4,6-DINITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
2-NITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
3,5-DINITROANILINE 0.26  U 0.248  UJ 0.248  U 0.25  U
3-NITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  UJ 0.301  U
4-AMINO-2,6-DINITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
4-NITROTOLUENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
DNX 0.26  U 0.248  UJ 0.248  U 0.25  U
HMX 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  UJ 0.301  U
MNX 0.26  U 0.248  UJ 0.248  U 0.25  U
NITROBENZENE 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
PICRAMIC ACID
PICRIC ACID
RDX 0.26  U 0.358  U 0.248  UJ 0.242  U 0.248  U 0.26  U 0.26  U 0.301  U
TETRYL 0.26  U 0.358  U 0.248  UJ 0.242  UJ 0.248  U 0.26  U 0.26  U 0.301  UJ
TNX 0.26  U 0.248  UJ 0.248  U 0.25  U
Herbicides (ug/L)Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM 296000  J 77200  J 8.35  U 2930  J 10700  J
ANTIMONY 1.2  U 6.3  J 1.1  U 1.3  U 2.1  J
ARSENIC 29.2  J 11.8  J 3.8  J 1.5  U 2.2  J
BARIUM 1700  J 1170  J 1250  J 262  J 444  J
BERYLLIUM 15.1  J 4.8  J 0.02  U 0.15  U 0.42  U
CADMIUM 1.4  U 0.34  U 0.039  U 0.08  U 0.27  U
CALCIUM 19700  U 12700  J 26600  J 10000  J 8240  J
CHROMIUM 452  J 84.9  J 0.77  U 5.1  J 14.8  J
COBALT 95.7  J 31.3  J 2.3  J 0.71  U 4.2  J
COPPER 86.1  J 33.1  J 0.24  U 4.5  J 3.1  J
IRON 241000  J 46200  J 1350  J 1110  J 3520  J
LEAD 127  J 34.2  J 0.069  U 2  U 3  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
LITHIUM
MAGNESIUM 36700  J 9370  J 8510  J 3130  J 3970  J
MANGANESE 3800  J 991  J 224  J 33.6  J 93.7  J
MERCURY 0.12  J 0.028  J 0.03  U 0.007  U 0.03  U
NICKEL 338  J 84.7  J 7  J 3  J 9.6  J
POTASSIUM 74400  J 13900  J 5300  J 5170  J 8410  J
SELENIUM 5  J 2.8  J 0.094  U 1.4  U 0.44  U
SILVER 0.76  U 0.31  U 0.04  U 0.04  U 0.37  U
SODIUM 71300  J 70500  J 211000  J 96200  J 224000  J
STRONTIUM
THALLIUM 2.3  U 0.69  U 0.043  U 0.06  U 0.11  U
TIN 3.9  J 2.6  U 0.08  U 1.6  U 0.54  U
TITANIUM 1020  J 203  J 32.3  J 59.1  J
VANADIUM 410  J 80.9  J 1.14  U 4.4  J 15.6
ZINC 454  J 143  J 2.7  U 11.3  J 10.6  J
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED 85.5  U 65.9  U 126  J
ANTIMONY, FILTERED 8.8  J 1.5  U 1.5  J
ARSENIC, FILTERED 1.3  U 1.5  U 1.3  J
BARIUM, FILTERED 28  J 215  J 341  J
BERYLLIUM, FILTERED 0.23  U 0.23  U 0.1  U
CADMIUM, FILTERED 0.25  U 0.22  U 0.15  U
CALCIUM, FILTERED 10600  J 10300  J 7910  J
CHROMIUM, FILTERED 0.42  U 0.69  U 0.59  J
COBALT, FILTERED 7.5  J 1.1  U 4.8  J
COPPER FILTERED 1 5 U 2 8 J 0 72 UCOPPER, FILTERED 1.5  U 2.8  J 0.72  U
IRON, FILTERED 50.3  U 25.4  U 104  U
LEAD, FILTERED 0.6  U 0.39  U 0.22  U
MAGNESIUM, FILTERED 2850  J 3060  J 3500  J
MANGANESE, FILTERED 194  J 17.7  J 57.9  J
MERCURY, FILTERED 0.007  U 0.007  U 0.03  U
NICKEL, FILTERED 5.2  J 1.4  U 4.6  J
POTASSIUM, FILTERED 3410  J 4660  J 5880  J
SELENIUM, FILTERED 1.8  U 1.5  U 0.68  U
SILVER, FILTERED 0.27  U 0.22  U 0.11  U
SODIUM, FILTERED 77500  J 97300  J 218000  J
THALLIUM, FILTERED 0.27  U 0.24  U 0.11  U
TIN, FILTERED 0.4  U 0.69  U 0.27  U
TITANIUM, FILTERED 0.85  U 0.68  U 1.9  J
VANADIUM, FILTERED 0.31  U 0.59  U 0.53  J
ZINC, FILTERED 48.2  J 8.3  J 1.6  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
WATER BEARING ZONE LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER LOWER
SAMPLING ROUND 02 03 02 02 03 02 02 03 02 02 03
LOCATION 16MWT08 16MWT08 16MWT11 16MWT11 16MWT11 16MWT15 16MWT15 16MWT15 16MWT18 16MWT18 16MWT18
SAMPLE NUMBER 16GWT0801 16GWT0802 16GWT1101 16GWT1101-F 16GWT1102 16GWT1501 16GWT1501-F 16GWT1502 16GWT1801 16GWT1801-F 16GWT1802
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 12/6/2003 10/30/2004 12/6/2003 12/7/2003 8/25/2004 12/6/2003 12/6/2003 8/17/2004 1/25/2004 1/25/2004 8/27/2004
Field Parameters  (mg/L)
ALKALINITY 250 500
CARBON DIOXIDE 10  U 18
DISSOLVED OXYGEN 0.87 3.5 1.77 4 3.31
DISSOLVED OXYGEN - METER 2.13 4.51 2.57 3.07
HYDROGEN SULFIDE (H2S) 0
IRON(+2) 0 0.12
MANGANESE(+2) 0.3 0
NITRITE-N 0.007 0.005
OXIDATION REDUCTION POTENTIAL  (MV) 64.3 188 95 174.100000 143.100000 -69 6.7
PH  (S.U.) 7.16 7.35 5.47 7.99 6.15 7.23 6.58
SPECIFIC CONDUCTANCE  (MS/CM) 0.257 0.256 1.004 0.392 0.411 0.65 1.043
SULFIDE 0.01 0.04
TEMPERATURE  (C ) 11.9 7.29 24.93 12.78 15.85 14.18 23.89
TURBIDITY  (NTU) 1000  > 650 4.7 22.5 2 1000  > 150
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE 4 4
NITRITE/NITRATE-N 0.05  UJ 0.05  U
SULFATE 8 6
TOTAL ORGANIC CARBON 2.6

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  UJ 0.3  U 0.3  U 0.3  UJ
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  U 50  U 50  U 50  U 50  U 50  U 50  U 50  U 50  U
0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  U 0.5  UR 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
7.4  J 0.5  UR 0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U
0.5  U 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  U 0.5  UR 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ
0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 UCARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHANE
ETHENE
ETHYL METHACRYLATE
ETHYLBENZENE

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U

0.032
0.0093

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.9  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
ISOBUTANOL
METHACRYLONITRILE
METHANE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  UR 0.3  UJ 0.3  U 0.3  UR 0.3  U 0.3  UJ 0.3  U 0.3  UR 0.3  U

0.86
0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  UJ
0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

1.3 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
2.2 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 2 0.6  J 0.3  U 0.5  J 0.3  U 0.5  J 0.7  J 0.5  J 0.5  J
0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  UJ
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1 UJ 1 U 1 U1,4-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

1  UJ 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  UJ
1  U 1  U 1  UJ
1  U 1  U 1  UJ
1  U 1  U 1  U
1  U 1  U 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003
1  U 1  U 1  U
1  U 1  U 1  UJ
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  UJ
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  UR

1  UR 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  UJ 1  UJ 1  UJ

0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1 UR 1 UR 1 URARAMITE

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

1  UR 1  UR 1  UR
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  UR
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

1  UR 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1 U 1 U 1 UN-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

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides (ug/L)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003
1  U 1  U 1  U

0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U

0.52  U 0.5  U 0.5  U 0.5  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U

0.26  U 0.25  U 0.25  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U

0.26  U 0.25  U 0.25  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U

0.26  U 0.25  U 0.25  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U

0.26  U 0.25  U 0.25  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.39 0.45  J 0.62 0.264  U 1.2  J 0.81

0.26  U 0.25  U 0.25  U 0.25  U
0.242  U 0.65  U 0.26  U 0.27  U 0.165  U 0.25  U 0.25  U 0.264  U 0.42  U 0.25  U

0.39  U 0.39  U 0.39  U
0.39  U 0.39  U 0.39  U

0.242  U 0.6  U 0.26  U 0.27  U 1.7 1.9 2.1 0.66 4.8 1.8
0.242  U 0.65  U 0.26  U 0.27  UJ 0.165  U 0.25  U 0.25  U 0.264  UJ 0.42  U 0.25  U

0.26  U 0.25  U 0.25  U 0.25  U
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

0.025  U 0.025  U 0.025  U
0.013  U 0.013  U 0.013  U

356  J 19.2  J 26.4  U 9680 9330  J 9370  J 5030 4730  J
0.56  U 0.06  U 0.16  U 0.03  U 0.14  U 0.02  U 0.11  U 0.02  U
1.9  J 2.7  J 32.1  J 1.5  J 1.1  J 0.98  J 1.6  J 1.3  J
64.2  J 5  J 6  J 9.4  J 7.8  J 8.1  J 12  J 9.4  J
0.03  U 0.16  U 0.66  U 2  J 2.7  U 2.5  U 1.1  U 1.3  U
0.039  U 0.05  U 0.05  U 0.83  J 0.91  U 0.9  U 1.1  J 0.93  U
91800  J 194000  J 106000  U 66900  J 64000  J 63300  J 72800  J 63100  J
24.5  J 0.27  U 0.38  U 0.55  U 0.64  U 0.64  U 0.51  U 0.51  U
0.3  J 154  J 129  J 51.7  J 57.3  J 56.8  J 34.4  J 32  J
2.5 0.06  U 0.07  U 0.12  U 0.26  U 0.1  U 0.11  U 0.12  U
376 52700  J 83900  J 4870  J 6580  J 6520  J 2190  J 2820  J

0.2  U 0.03  U 0.12  U 0.43  U 0.53  U 0.48  U 0.89  J 0.7  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003
328  J 120  J 92.7  J

108  J 84500  J 63100  J 29000  J 25000  J 24900  J 30600  J 25500  J
5.7 29300  J 12600  J 3710  J 4310  J 4450  J 2550  J 2450  J

0.03  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U 0.02  U
1.6 198  J 169  J 186  J 195  J 194  J 134  J 124  J

22200  J 9390  J 8490  J 3240  J 3070  J 3090  J 3760  J 2970  J
2.1  J 0.05  U 0.05  U 0.05  U 0.04  U 0.04  U 0.05  U 0.04  U

0.03  U 0.04  U 0.07  U 0.04  U 0.03  U 0.03  U 0.04  U 0.03  U
231000  J 25900  J 21300  J 13400  J 11500  J 11600  J 13500  J 10400  J

197  J 199  J 279  J
0.043  U 0.04  U 0.05  U 0.04  U 0.05  U 0.05  U 0.13  U 0.08  U
0.15  U 0.03  U 0.1  U 0.03  U 0.1  U 0.1  U 0.05  U 0.1  U

1.2  J 0.07  U 2  J 0.31  U 0.07  U 2  J 0.83  U
5.9 0.05  U 0.21  U 0.86  J 0.74  J 0.77  J 0.6  J 0.65  J

6.5  J 157  J 231  J 244  J 260 253 222  J 227

COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Field Parameters  (mg/L)
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
SULFIDE
TEMPERATURE  (C )
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE
NITRITE/NITRATE-N
SULFATE
TOTAL ORGANIC CARBON

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
LOWER MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 03 01 02 02 03 01 02
16MWT21 WES-14-01-83 WES-14-01-83 WES-14-01-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-04-83 WES-14-05-83 WES-14-05-83

16GWT2101 16GW0101 16GW0102 16GW0103 16GW0401 16GW0402 16GW0402-D 16GW0403 16GW0501 16GW0502
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL

10/16/2004 4/23/2003 10/26/2003 8/26/2004 4/23/2003 10/26/2003 10/26/2003 8/25/2004 4/22/2003 10/26/2003

10  U
150

1.04 54.72 0.25
0.32 0.7 0.29 0.54 0.9 0.28

0
2.91
2.7

0.005
52.8 -130 -5 -69.9 207.4 328.700000 124 152 263
11.96 6.4 6.17 5.76 3.68 3.65 4.1 4.38 4.77
2.48 1.606 1.452 1.5 0.72 0.735 0.838 0.625 0.587

0.1
13.22 13.79 12.72 17.28 13.31 13.21 15.03 12.95 13.39
21.8 0.05 0.61 4.53 0.5 0.13 8.9 0 1.96

0.41 0.08 0.03
7 12 13 7

0.02  U 0.07 0.02  U 0.05  U 0.05  U 0.02  U 0.05  U
860 430 410 340

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  UJ 50  U 50  U 50  UJ 50  UJ 50  U 50  U 50  U 50  U
0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR 0.5  UR 0.5  UR 0.5  U 0.5  UR 0.5  UR
0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  UJ 0.5  UJ
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ 0.5  UR 0.5  UR 0.5  UR 0.5  UJ 0.5  UR 0.5  UR
20  U 20  UJ 20  U 20  U 20  UJ 20  UJ 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR 0.5  UR 0.5  UR 0.5  U 0.5  UR 0.5  UR
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 UCARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHANE
ETHENE
ETHYL METHACRYLATE
ETHYLBENZENE

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U

0.37  J 0.13  J
0.031  J 0.075  J

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
ISOBUTANOL
METHACRYLONITRILE
METHANE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

20  U 20  UJ 20  U 20  U 20  UJ 20  UJ 20  U 20  U 20  U 20  U
0.3  U 0.3  UR 0.3  U 0.3  U 0.3  UR 0.3  UR 0.3  UR 0.3  U 0.3  UR 0.3  UR

11 10
0.5  U 0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  UJ 0.5  UJ
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ
20  U 20  UJ 20  U 20  U 20  UJ 20  UJ 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.7  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UJ 1  UJ
1 U 1 UJ 1 UJ1,4-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

1  U 1  UJ 1  UJ
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

1  UR 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UJ 1  UJ
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  UJ 1  UJ 1  UJ
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

1  UR 1  UR 1  UR
1  UR 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1 UR 1 UR 1 URARAMITE

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

1  UR 1  UR 1  UR
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
0.05  U 0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U

1  UR 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1 U 1 U 1 UN-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

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U 0.05  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides (ug/L)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

1  U 1  U 1  U

0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  U 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U

0.51  U 0.526  U 0.538  U 0.556  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U

0.255  U 0.263  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U

0.255  U 0.263  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U

0.255  U 0.263  UJ 0.269  U 0.278  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  U 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  UJ 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U

0.255  U 0.263  U 0.269  U 0.278  U
1  J 0.5  U 0.255  U 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 1.3  J 0.278  UJ

0.255  U 0.263  U 0.269  U 0.278  U
0.27  U 0.5  U 0.255  U 0.29  U 0.375  U 0.135  U 0.263  U 0.28  U 0.269  U 0.278  U

0.39  U 0.39  U 0.39  U
0.39  U 0.39  U 0.39  U

3 0.48  U 0.255  U 0.29  U 0.355  U 0.13  U 0.263  U 0.28  U 0.269  U 0.278  U
0.27  UJ 0.5  U 0.255  U 0.29  UJ 0.375  U 0.135  U 0.263  U 0.28  UJ 0.269  U 0.278  U

0.255  U 0.263  U 0.269  U 0.278  U
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

0.025  U 0.025  U 0.025  U
0.013  U 0.013  U 0.013  U

140 29200  J 6020 6120 6650  J 6740  J 6810  J
0.11  U 0.25  U 0.08  U 0.04  U 0.02  U 0.04  U 0.02  U
1.6  J 6.6  J 3.5  J 3.3  J 1.5  U 2.3  J 2.2  J
18.1  J 139  J 14.2  J 14.7  J 9.7  J 17.5  J 17.6  J
0.28  U 1.1  U 4.7  J 4.2  J 4.6  J 3.5  J 3.5  J
0.2  U 0.1  U 0.21  U 0.22  U 0.17  U 1.4  U 1.4  U

39500  J 45600  J 57000  J 56800  J 62100  J 45600  J 46000  J
0.41  U 16.7  J 0.58  U 0.73  J 0.53  U 0.68  U 0.54  U
40.9  J 37.3  J 92.1  J 93.4  J 77.2  J 113  J 116  J
2.1  J 6.1  J 1.4  J 1.5  J 0.32  U 2.8  J 2.7  J

39400  J 79600  J 29700  J 30400  J 30600  J 28000  J 27600  J
1.1  J 15.5  J 1.8  J 1.9  J 0.57  U 2.4  J 2.2  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

101  J 310  J 318  J
25000  J 33600  J 27200  J 27900  J 31600  J 32700  J 33100  J
3930  J 4500  J 6510  J 6680  J 7030  J 8120  J 8340  J
0.02  U 0.02  U 0.02  U 0.02  U 0.007  U 0.007  U 0.007  U
93.4  J 86.3  J 304  J 301  J 284  J 312  J 319  J
4260  J 6300  J 3590  J 3660  J 3100  J 3610  J 3670  J
0.32  U 0.48  U 0.19  U 0.19  U 0.04  U 0.9  U 0.86  U
0.04  U 0.03  U 0.04  U 0.04  U 0.03  U 0.03  U 0.03  U

26700  J 33100  J 14300  J 14700  J 13800  J 14300  J 14600  J
158  J 106  J 109  J
0.04  U 0.1  U 0.04  U 0.04  U 0.04  U 0.08  U 0.08  U
0.06  U 0.48  U 0.03  U 0.05  U 0.1  U 0.58  U 0.1  U
2.9  J 95.1  J 3.2  J 3.1  J 1.5  U 0.77  U 0.24  U

0.14  U 15.7  J 0.6  J 0.58  J 1.7  U 0.46  U 0.43  U
108  J 86.1  J 329  J 294  J 254  J 290  J 277  J

33  U
0.11  U
1.2  U
12.9  J
0.17  U
0.04  U

38900  J
0.26  U
36.9  J
0 49 UCOPPER, FILTERED

IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED

0.49  U
43200  J
0.15  U

27200  J
4030  J
0.02  U
80.6  J
3920  J
0.05  U
0.03  U

29000  J
0.04  U
0.1  U
2.3  U
0.06  U
67  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Field Parameters  (mg/L)
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
SULFIDE
TEMPERATURE  (C )
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE
NITRITE/NITRATE-N
SULFATE
TOTAL ORGANIC CARBON

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE MIDDLE

03 01 02 02 03 01 01 02 03 02 02
WES-14-05-83 16MWT03 16MWT03 16MWT03 16MWT03 16MWT05 16MWT05 16MWT05 16MWT05 16MWT12 16MWT12

16GW0503 16GWT0301 16GWT0302 16GWT0302-F 16GWT0303 16GWT0501 16GWT0501-D 16GWT0502 16GWT0503 16GWT1201 16GWT1201-D
NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL ORIG DUP
8/25/2004 4/25/2003 11/9/2003 11/9/2003 8/28/2004 4/24/2003 4/24/2003 11/22/2003 8/26/2004 11/21/2003 11/21/2003

10  U
260

19.79 0.06 0.1
0.64 1.23 0.2 1.3 0.64

0
3.3  >

9.4
0

57.5 35 129.9 259.900000 185 210 231.600000 306.8
5.73 5.23 5.46 4.54 4.42 4.38 4.92 4.27
0.694 0.607 0.536 0.62 0.684 0.663 0.67 0.795

0.01
15.26 12.26 12.35 18.06 14.47 15.85 16.63 16.04
9.7 10 49 7.25 6.8 7.72 9.55 4.11

0.33 0.32 0.33
9 2  U 15  U 14  U

0.02  U 0.025  U 0.02  U 0.02  U 0.025  U 0.025  U 0.025  U
290 390  J 260  J 320  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 2.1 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 1.4 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  U 50  U 50  UJ 50  U 50  U 50  U 50  U 50  U 50  U
0.5  U 0.5  U 0.5  U 0.5  UR 0.5  UJ 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR
0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  UJ 0.5  UR 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ 1.3  J 0.5  UJ 0.5  UJ 0.5  UR
20  U 20  U 20  U 20  UJ 20  U 20  U 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  UR 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  UR
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0 3 U 0 3 J 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 3 UCARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHANE
ETHENE
ETHYL METHACRYLATE
ETHYLBENZENE

0.3  U 0.3  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 15 11 14 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 5.6 3.8 4.2 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  J 0.3  U 0.4  J 0.5  J 0.6  J 1.9 42 130 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 0.3  U

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
ISOBUTANOL
METHACRYLONITRILE
METHANE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

20  U 20  U 20  U 20  UJ 20  U 20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  UR 0.3  U 0.3  UR 0.3  U 0.3  U 0.3  UR 0.3  U 0.3  U 0.3  UR

0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  UJ 0.3  UJ 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  UJ 20  U 20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  J 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 1 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 190 340 5.6 5 4.3 16 230 1100 1.2
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  J 0.3  U 0.7  J 0.3  U

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  UJ 1  U
1 UJ 1 U1,4-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

1  UJ 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

1  UR 1  U
1  U 1  U
1  U 1  U
1  UJ 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  UJ 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

1  UR 1  U
1  UR 1  UR
1  U 1  U
1  U 1  U
1  U 1  UJ

0.05  U 0.05  U
0.05  U 0.05  U

1  U 1  U
1  U 1  U

0.05  U 0.05  U
1 UR 1 URARAMITE

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

1  UR 1  UR
0.05  U 0.05  U
0.05  U 0.05  U
0.05  U 0.05  U
0.05  U 0.05  U
0.05  U 0.05  U

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
0.05  U 0.05  U

1  U 1  U
1  U 1  U

1  UR 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  UR
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1 U 1 UN-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

1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U
1  U 1  U

0.05  U 0.05  U
1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides (ug/L)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

1  U 1  U

0.264  U 0.253  U 0.25  U 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U
0.264  U 0.253  U 0.25  U 0.45  U 0.25  U 0.242  U 0.275  U 0.385  U

0.505  U 0.5  U
0.264  U 0.253  U 0.25  U 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U

0.253  U 0.25  U
0.264  U 0.253  U 0.25  U 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U

0.253  U 0.25  U
0.264  U 0.253  U 0.25  U 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U
0.264  U 0.253  U 0.25  U 0.48  J 0.62  J 0.89 0.275  U 0.385  U
0.264  U 0.253  U 1 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U

0.253  UJ 0.25  U
0.264  U 0.253  U 0.25  U 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U
0.264  U 0.253  U 0.25  U 0.86  J 1.1 1  J 0.275  U 0.385  U
0.264  U 0.253  U 0.25  U 0.45  U 0.25  UJ 0.242  U 0.275  U 0.385  U

0.253  U 0.25  U
0.264  U 0.253  U 0.25  U 5.7 7.5 6.1 0.275  U 0.385  U

0.253  U 0.82
0.264  U 0.253  U 0.25  U 0.45  U 0.25  U 0.242  U 0.275  U 0.385  U

0.39  U 0.39  U
0.39  U 0.39  U

0.264  U 0.253  U 0.25  U 52 71 50 0.275  U 0.79
0.264  UJ 0.253  U 0.25  UJ 0.45  U 0.25  U 0.242  UJ 0.275  UJ 0.385  U

0.253  U 0.25  U
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

0.025  U 0.025  U
0.013  U 0.013  U

53900  J 6060  J 1050 1550  J 168
1.8  U 1.7  U 0.03  U 0.02  U 0.89  U
26.1  J 17.9  J 0.1  U 0.11  U 0.81  J
286  J 95.6  J 13.5  J 13.4  J 107  J
8.3  J 6.1  J 0.48  U 0.77  U 0.06  U
4  J 2.7  J 0.17  U 0.05  U 0.13  U

168000  J 136000  J 48900  J 43200  J 47200  J
73.6  J 12.4  J 0.44  U 0.32  U 0.56  U
530  J 563  J 15.1  J 13.9  J 3.9  J
43.3  J 51.5  J 0.82  J 0.92  U 2.8  J

64700  J 18200  J 698  J 1380  J 5850  J
54.8  J 33.3  J 0.12  U 0.28  U 0.51  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

33.2  J 0.72  U
133000  J 120000  J 14000  J 12400  J 10900  J
17900  J 16400  J 1960  J 2160  J 2590  J
0.007  U 0.046  U 0.02  U 0.02  U 0.02  U
714  J 808  J 43.1  J 37.5  J 1.5  J

19300  J 14900  J 2780  J 2990  J 1400  J
5.2  J 2.8  J 0.36  U 0.31  U 0.2  U

0.09  U 0.028  U 0.04  U 0.03  U 0.15  U
107000  J 91800  J 7190  J 6770  J 26900  J

254  J 387  J
0.59  U 0.2  U 0.08  U 0.04  U 0.06  U
2.5  J 1.8  J 0.06  U 0.1  U 0.13  U
134  J 1  J 4.5  U 4.3  J
64.8  J 14.8 0.05  U 0.13  U 0.36  U
791  J 661  J 69.5  J 61.5  J 31.9  J

2460  J
0.63  U
4.6  J
17  J
3.8  J
3  J

158000  J
0.71  U
522  J
20 JCOPPER, FILTERED

IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED

20  J
1140  U
6.2  J

131000  J
16700  J
0.007  U
622  J

16500  J
3.1  J

0.03  U
105000  J

0.13  U
0.19  U
2.4  J
0.1  U
596  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Field Parameters  (mg/L)
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
SULFIDE
TEMPERATURE  (C )
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE
NITRITE/NITRATE-N
SULFATE
TOTAL ORGANIC CARBON

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
MIDDLE MIDDLE MIDDLE MIDDLE UPPER UPPER UPPER UPPER UPPER UPPER UPPER

03 02 02 03 01 02 03 01 02 03 01
16MWT12 16MWT16 16MWT16 16MWT16 WES-14-03-83 WES-14-03-83 WES-14-03-83 16MWT01 16MWT01 16MWT01 16MWT02

16GWT1202 16GWT1601 16GWT1601-F 16GWT1602 16GW0301 16GW0302 16GW0303 16GWT0101 16GWT0102 16GWT0103 16GWT0201
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
8/24/2004 11/22/2003 11/23/2003 8/27/2004 5/11/2003 11/8/2003 8/24/2004 4/22/2003 11/9/2003 8/28/2004 4/22/2003

10  U
130

3.66 5.5 1 0.1 5.43
5.24 1.63 0.74 4.51 2.59 0.82

0
0.54
2.1

0.007
220.700000 306 58 154.200000 350 438.1 63.1 177 244.600000 -7.1

4.64 5.03 6.24 5.84 4.82 5.28 6.51 5.97 5.83 6.33
2.785 1.86 1.789 0.483 0.355 0.43 1.061 2.322 2.5 0.4

0.01
17.81 17.61 20.33 14.17 13.62 18.66 13.01 15.05 17.28 11.51
7.63 1000  > 1000  > 2.8 1.06 15.5 999  > 85.7 48.7 3.4

0.02 0.53
5

0.54 0.7 0.03
170

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 1.6  J 2.1
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 38  J 220  J 190
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 26  J 120 160
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.6  J
0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 2.3
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
50  U 50  U 50  U 50  U 50  U 50  UJ 50  U 50  U
0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  UJ 16  J 1.4  J
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 3.5  J 7.1 27
0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ 10  U 18  J 12  U
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.9  J 3.3 3.5
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.8  J 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  UJ 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 0.3  U
0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 0 8 J 4 3 3 04CARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHANE
ETHENE
ETHYL METHACRYLATE
ETHYLBENZENE

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.8  J 4.3 3.04
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.8  J 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 12  J 10 15
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.8  J 0.3  U 0.3  U 0.3  U 0.3  U 600 4200 4100
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 0.3  U 0.3  UJ 0.3  U

0.013 7.7
0.027 65

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 2.6 3.9

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
ISOBUTANOL
METHACRYLONITRILE
METHANE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U

0.3  UJ 0.3  U 0.3  UR 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.93 280

0.5  UJ 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  UJ 0.5  U
0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U 0.3  UJ
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 13  J 160 150
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 32  J 270  J 310  J
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 3.5 6.5
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 3.1  J 22 20
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U

6.5 3.5 2.2 3.9 2.1 35000 250000 330000
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 65  J 340  J 390  J

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UJ 1  U
1 U 1 UJ 1 UJ1,4-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

1  U 1  UJ 1  UJ
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UR 1  U
1  U 1  UR 1  U
1  U 1  UR 1  U
1  U 1  UR 1  U
1  U 1  UR 1  U
1  U 1  UR 1  UJ
1  U 1  UR 1  U
1  U 1  U 1  U
1  U 1  UJ 1  U
1  U 1  UR 1  U

0.05  U 0.11
1  U 1  UR 1  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004
1  U 1  U 1  U
1  U 1  UR 1  U
1  U 1  U 1  U
1  U 1  UR 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UR 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UR 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UR 1  U

1  UR 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  UJ 1  U 1  U

0.05  U 0.07  J
0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  UJ

0.05  U 0.05  U
1 UR 1 UR 1 URARAMITE

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

1  UR 1  UR 1  UR
0.05  U 0.05  U
0.05  U 0.05  U
0.05  U 0.09  J
0.05  U 0.05  U
0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  BU 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.1  J
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004
0.05  U 0.05  U

1  U 1  U 1  U
1  U 1  J 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.11
0.05  U 0.1  J

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  UR 1  UR
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

1  UR 1  UJ 1  UR
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  UJ
1  U 1  U 1  U
1 U 1 U 1 UN-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

1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.05  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U
1  U 1  U 1  U

0.05  U 0.54
1  U 1  UR 1  U
1  U 1  U 1  U

0.05  U 0.2
1  U 1  U 9

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides (ug/L)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004
1  U 1  U 1  U

0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 1.8
0.26  U 0.26  U 0.55  U 0.255  U 0.27  U 0.34  U 0.25  U 0.25  U
0.52  U 0.51  U 0.5  U
0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 4.8
0.26  U 0.255  U 0.27  J
0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 0.8
0.26  U 0.255  U 0.25  U
0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 0.25  U
0.26  U 0.26  U 0.55  U 0.47  J 0.27  U 0.34  U 4.2  J 29  J
0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 0.25  U
0.26  U 0.255  U 0.25  U
0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 0.25  U
0.26  U 0.26  U 0.55  U 1  J 0.56 0.34  U 1.5 14
0.26  U 0.26  U 0.55  U 0.255  UJ 0.27  U 0.34  U 0.25  UJ 0.25  U
0.26  U 0.63  J 0.25  U
0.26  U 0.26  U 7.8 21 8.6 0.34  U 0.27  J 0.93  J
0.26  U 4.1 0.25  U
0.26  U 0.26  U 0.55  U 0.255  U 0.27  U 0.34  U 0.25  U 0.25  U

0.39  U 0.39  U
0.39  U 0.39  U

0.26  U 0.26  U 77 200 70 4 1.8 8.8
0.26  U 0.26  UJ 0.55  U 0.255  U 0.27  U 0.34  U 0.25  U 0.25  UJ
0.26  U 0.255  U 0.25  U

Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

0.025  U 0.025  U
0.013  U 0.013  U

29.1  U 1050 554  J 222  J 1060  J
0.31  U 1.4  U 1.5  U 2.4  U 0.26  U
1.2  J 0.41  U 0.1  U 4.5  J 1.5  J
88.3  J 68.7  J 71.2  J 36.9  J 49.5  J
0.07  U 0.16  U 0.25  U 0.03  U 0.07  U
0.09  U 0.16  U 0.04  U 0.05  UJ 0.04  U

39900  J 22600  J 32600  J 96800  J 101000  J
0.3  U 0.68  J 0.31  U 0.93  J 3.5  J
7  J 7.1  J 9.7  J 2  J 49.5  J

1.1  U 3.4  J 1.2  U 4.9  J 0.85  U
7490  J 568  J 3180  J 171  J 1240  J
0.44  U 0.43  U 0.28  U 0.4  U 0.55  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004
8.5  J 21.9  J

9120  J 8270  J 10400  J 19700  J 72800  J
5830  J 353  J 962  J 482  J 3210  J
0.02  U 0.02  U 0.02  U 0.02  U 0.02  U
3.3  J 21.1  J 24.9  J 8.1  J 119  J

1790  J 1360  J 1530  J 11900  J 8440  J
0.11  U 0.43  U 0.04  U 1.2  J 1.4  U
0.06  U 0.13  U 0.03  U 0.04  U 0.03  U

31900  J 18200  J 12000  J 37100  J 149000  J
278  J 186  J

0.19  U 0.1  U 0.04  U 0.04  U 0.04  U
0.12  U 0.24  U 0.1  U 0.08  U 0.1  U
0.45  U 8.4  J 1.7  U 4  J 35  J
0.12  U 0.51  J 0.16  U 0.8  J 2.2  J
17.5  J 15.9  J 42.5  J 6.2  J 19.9  J

COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Field Parameters  (mg/L)
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
SULFIDE
TEMPERATURE  (C )
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE
NITRITE/NITRATE-N
SULFATE
TOTAL ORGANIC CARBON

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER

02 03 01 02 03 01 01 02 03 02 03
16MWT02 16MWT02 16MWT04 16MWT04 16MWT04 16MWT06 16MWT06 16MWT06 16MWT06 16MWT07 16MWT07

16GWT0202 16GWT0203 16GWT0401 16GWT0402 16GWT0403 16GWT0601 16GWT0602 16GWT0603 16GWT0604 16GWT0701 16GWT0702
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DRY DRY

10/26/2003 8/29/2004 4/22/2003 11/8/2003 8/15/2004 4/28/2003 5/11/2003 11/8/2003 8/24/2004 11/8/2003 8/24/2004

75 200
19 40

0.87 2 1.81 1.5 0.39
1.08 5.41 0.89 0.48 6.94 1.67

0 0
5.19 0.03

1 3.8
0.004 0.016

273.200000 60 79.7 152 54 -106 -117.10000 188.600000 402
5.76 6.03 6.28 5.84 5.6 7.7 6.93 6.49 4.69
0.391 0.343 0.225 0.582 0.232 0.516 0.96 1.216 1.219

0 0.07
14.81 20.46 12.41 15.73 19.45 15 14.2 14.55 18.77
6.7 8.7 9.2 2.2 5.13 8.8 43.1 1.99 29

0.03 0.57
83 10 47

0.05  U 0.6 0.49 0.5 0.025  U
40 70 520

1.4

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 81  J 39 32 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 4.4 5.3 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.6  J 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
50  U 50  U 50  U 50  U 50  U 50  U 50  U 50  U 50  U 50  U

0.5  UR 0.5  U 0.5  UR 0.5  U 0.5  U 50  UR 0.5  U 0.5  U 100  U 0.5  U
0.5  UJ 0.5  U 0.5  UJ 0.5  U 0.5  U 50  UJ 0.5  U 0.5  U 100  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U

0.5  UR 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ 50  UR 0.5  UJ 0.5  J 100  UJ 0.5  UJ
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR 50  UR 0.5  UR 0.5  UR 100  UR 0.5  UR
0.5  UR 0.5  U 0.5  UR 0.5  U 0.5  U 50  UR 0.5  U 0.5  U 100  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 1.1 1.1 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0 3 U 0 3 U 0 3 U 0 3 U 0 3 U 30 U 0 3 U 0 3 U 60 U 0 3 UCARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHANE
ETHENE
ETHYL METHACRYLATE
ETHYLBENZENE

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U
0.9  J 0.8  J 3.4 2.6 2.5 30  U 3.1 2.8 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  UJ 0.3  U 60  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U
0.2  J 0.3  U 0.2  J 0.3  U 0.3  U 280 140 210 290 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  UJ 0.3  U 0.3  UJ 0.3  UJ 30  U 0.3  UJ 0.3  U 60  U 0.3  U

0.33 0.45
0.16 0.67

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 1.6 0.3  U 60  U 0.3  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
ISOBUTANOL
METHACRYLONITRILE
METHANE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U

0.3  UR 0.3  U 0.3  UR 0.3  U 0.3  U 30  UR 0.3  U 0.3  U 60  U 0.3  U
19 0.032

0.5  UJ 0.5  U 0.5  UJ 0.5  U 0.5  U 50  UJ 0.5  U 0.5  U 100  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U
0.3  UJ 0.3  UJ 0.3  UJ 0.3  UJ 0.3  UJ 59  J 0.3  UJ 0.3  U 60  U 0.3  U
20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 7.2 1.4 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 2.8 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 2.8 0.3  U 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 1.9 4.1 60  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  UJ 0.5  UJ

7.6 7.1 1.9 1.9 1.9 62000 28000 11000 19000 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.3  U 0.3  U 60  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 50  U 0.5  U 0.5  U 100  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U 30  U 0.8  J 2.1 60  U 0.3  U

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

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004

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

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004

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

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides (ug/L)

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004

0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.543  U 0.575  U 0.549  U 0.538  U
0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.272  U 0.287  U 0.275  U 0.269  U
0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.272  U 0.287  U 0.275  U 0.269  U
0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.31  J 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U

0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.272  UJ 0.287  U 0.275  U 0.269  U
0.272  U 1.5  J 0.287  U 2.1  J 2.1  J 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.69  J 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U

0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U
0.272  U 0.287  U 0.275  U 0.269  U

11 8.1 6.7 5.2 5 0.275  U 0.271  U 0.43  J 0.27  U 2.71  U
1.1 0.5  J 0.275  U 0.269  U

0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  U 2.71  U

110 79 55 55 49 6.7 1.1 4.3 5.2 2.71  U
0.272  U 0.27  U 0.287  U 0.27  U 0.27  U 0.275  U 0.271  U 0.269  U 0.27  UJ 2.71  UJ
0.272  U 0.287  U 0.275  U 0.269  U

Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

1050  J 5810  J 2290  J 187  J 89.2  J
0.03  U 0.02  U 0.13  U 0.05  U 0.09  U
0.65  U 1.5  U 1.9  U 1.3  U 0.13  U
28  J 15.7  J 71.2  J 42.7  J 41.7  J

0.78  U 1.9  J 1.3  U 0.69  U 0.5  U
0.22  U 1.2  U 0.61  U 0.53  U 0.33  U

33300  J 85100  J 94100  J 42200  J 38100  J
0.42  U 1.3  U 5.5  J 0.39  U 1.1  U
44.3  J 131  J 62.1  J 64.4  J 6.4  J
5.8  J 12.4  J 7.3  J 0.56  U 0.47  U

15800  J 50200  J 9220  J 27000  J 19.8  U
2.6  J 6.6  J 4.4  J 0.24  U 0.07  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER FILTERED

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004

17100  J 78800  J 12400  J 16700  J 39000  J
4350  J 24600  J 3600  J 5940  J 502  J
0.007  U 0.007  U 0.007  U 0.007  U 0.049  U
87.8  J 219  J 212  J 125  J 82.1  J
3300  J 4060  J 7850  J 5380  J 1140  J
0.33  U 0.43  U 0.73  U 0.07  U 0.1  U
0.03  U 0.03  U 0.03  U 0.03  U 0.03  U

16700  J 13400  J 18300  J 61300  J 12800  J

0.13  U 0.05  U 0.15  U 0.12  U 0.043  U
0.1  U 0.1  U 0.21  U 0.1  U 0.06  U
0.63  U 2.6  J 17.4  J 0.74  U
0.07  U 0.3  U 4.1  J 0.17  U 1.14  U
94.1  J 443  J 248  J 122  J 56  J

342  J
0.19  U
0.82  U
56.6  J
0.94  U
0.62  U

38800  J
0.4  U
58.5  J
5 4 JCOPPER, FILTERED

IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED

5.4  J
5230  J
1.4  U

11800  J
3600  J
0.007  U
193  J
7280  J
0.81  U
0.03  U

18500  J
0.18  U
0.1  U
0.83  U
0.17  U
244  J

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Field Parameters  (mg/L)
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
SULFIDE
TEMPERATURE  (C )
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE
NITRITE/NITRATE-N
SULFATE
TOTAL ORGANIC CARBON

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD
UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER UPPER VALLEY

02 03 02 03 03 02 02 03 02 03 03
16MWT09 16MWT09 16MWT10 16MWT10 16MWT10 16MWT13 16MWT13 16MWT13 16MWT17 16MWT17 16MWT19

16GWT0901 16GWT0902 16GWT1001 16GWT1002 16GWT1002-D 16GWT1301 16GWT1301-F 16GWT1302 16GWT1701 16GWT1702 16GWT1901
NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

11/22/2003 8/17/2004 11/21/2003 8/17/2004 8/17/2004 11/22/2003 11/22/2003 8/18/2004 12/5/2003 8/25/2004 8/29/2004

10  U 10  U
280 140

0.37 0.35 0.14 6 0.08 0.18 3.32
2.33 1.28 7.27 0.63

0 0
3.3  > 3.3  >
22  > 4.1
0.002 0.008

329.8 199.700000 328.900000 501.200000 264.8 541 111.5 274.3 341.900000
4.1 4.7 3.72 3.21 4.72 5.42 5.58 4.59 4.73

0.502 0.937 1.178 1.284 0.433 0.42 0.649 0.786 0.412
0.02 0.02

16.56 19.68 14.77 16.75 21.88 18.44 11.63 18.56 19.6
4.82 2.32 5.56 6.31 8.67 105 5.92 9.1 2.91

14  U 8  J 17  U 120
0.05  U 0.27  J 0.19  J 0.05  UJ
210  U 980  J 180  U 150

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Volatile Organics  (ug/L)
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
3-CHLOROPROPENE
4-METHYL-2-PENTANONE
ACETONE
ACETONITRILE
ACROLEIN
ACRYLONITRILE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
50  U 50  U 50  U 50  U 50  U
0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.5  UJ 0.5  UJ 0.5  UR 0.5  UJ 0.5  UJ
20  U 20  U 20  U 20  U 20  U

0.5  UR 0.5  UR 0.5  UR 0.5  UR 0.5  UR
0.5  U 0.5  U 0.5  UR 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0 3 U 0 3 U 0 3 U 0 3 U 0 3 UCARBON DISULFIDE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHLOROPRENE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
DIBROMOMETHANE
DICHLORODIFLUOROMETHANE
ETHANE
ETHENE
ETHYL METHACRYLATE
ETHYLBENZENE

0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  UJ

0.062
0.018

0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
ISOBUTANOL
METHACRYLONITRILE
METHANE
METHYL IODIDE
METHYL METHACRYLATE
METHYLENE CHLORIDE
PROPIONITRILE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRANS-1,4-DICHLORO-2-BUTENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE
VINYL CHLORIDE
Semivolatile Organics  (ug/L)
1,2,4,5-TETRACHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-NAPHTHOQUINONE
1 4-PHENYLENEDIAMINE

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  UR 0.3  U 0.3  U

15
0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
20  U 20  U 20  U 20  U 20  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.5  UJ 0.5  UJ 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U
0.3  U 0.3  U 0.3  U 0.3  UJ 0.3  U
0.5  U 0.5  U 0.5  U 0.5  U 0.5  U
0.3  U 0.3  U 0.3  U 0.3  U 0.3  U

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  UJ 1  U
1 UJ 1 UJ1,4-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

1  UJ 1  UJ
1  U 1  U
1  U 1  U

1  UR 1  U
1  UR 1  U
1  UR 1  U
1  UR 1  U
1  UR 1  U
1  UR 1  UJ
1  UR 1  U
1  U 1  U
1  UJ 1  U
1  UR 1  U

0.05  U
1  UR 1  U
1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
A,A-DIMETHYLPHENETHYLAMINE
ACENAPHTHENE
ACENAPHTHYLENE
ACETOPHENONE
ANILINE
ANTHRACENE
ARAMITE

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
1  U 1  U

1  UR 1  U
1  U 1  U

1  UR 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

1  UR 1  U
1  U 1  U
1  U 1  U

1  UR 1  U
1  U 1  U
1  U 1  U
1  U 1  U

1  UR 1  U
1  UR 1  UR
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U
0.05  U

1  U 1  U
1  U 1  UJ

0.05  U
1 UR 1 URARAMITE

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

1  UR 1  UR
0.05  U
0.05  U
0.05  U
0.05  U
0.05  U
1  UR 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U
1  U 1  U
1  U 1  U
1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 46 OF 49

CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
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
N-NITROSO-DI-N-BUTYLAMINE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSOMETHYLETHYLAMINE
N-NITROSOMORPHOLINE

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
0.05  U

1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U
0.05  U

1  U 1  U
1  U 1  U

1  UR 1  UR
1  U 1  U
1  U 1  U

0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  UR
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  UJ
1  U 1  U
1 U 1 UN-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

1  U 1  U
1  U 1  U
1  U 1  U

0.05  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U
1  U 1  U

0.05  U
1  UR 1  U
1  U 1  U

0.05  U
1  U 1  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 47 OF 49

CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
SAFROLE
Energetics  (ug/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3,5-DINITROANILINE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
DNX
HMX
MNX
NITROBENZENE
PICRAMIC ACID
PICRIC ACID
RDX
TETRYL
TNX
Herbicides (ug/L)

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
1  U 1  U

0.27  U 0.24  U 0.21  U 0.24  U 0.27  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.48  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.24  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.24  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.24  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.24  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.24  U
0.27  U 0.24  U 0.21  U 0.24  U 0.27  U

0.39  U
0.39  U

0.27  U 0.24  U 0.195  U 0.24  U 0.27  U
0.27  UJ 0.24  UJ 0.21  U 0.24  U 0.27  UJ

0.24  U
Herbicides  (ug/L)
HEXACHLOROPHENE
PENTACHLOROPHENOL
Total Metals  (ug/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

0.025  U
0.013  U

84.5  J 65.8  J 85.6 60.6  U 8.3  U
0.13  U 0.42  U 0.1  U 0.03  U 0.02  U
0.53  U 0.32  U 0.16  U 0.33  U 0.66  J
40.9  J 57.6  J 21.6  J 18  J 17.8  J
0.56  U 0.33  U 0.42  U 0.34  U 0.06  U
0.36  U 0.27  U 0.31  U 0.22  U 0.04  U

33900  J 6800  J 99400  J 97300  J 212000  J
1.3  U 0.69  U 0.43  U 0.29  U 0.17  U
6.5  J 4.1  J 12.9  J 9.2  J 18.7  J

0.56  U 0.4  U 0.87  J 0.15  U 0.12  U
17.8  U 73.5  U 287  J 415  J 13700  J
0.11  U 0.3  U 0.21  U 0.28  U 0.18  U

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 48 OF 49

CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
STRONTIUM
THALLIUM
TIN
TITANIUM
VANADIUM
ZINC
Dissolved Metals  (ug/L)
ALUMINUM, FILTERED
ANTIMONY, FILTERED
ARSENIC, FILTERED
BARIUM, FILTERED
BERYLLIUM, FILTERED
CADMIUM, FILTERED
CALCIUM, FILTERED
CHROMIUM, FILTERED
COBALT, FILTERED
COPPER FILTERED

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004
32.7  J 33.6  J

34600  J 4520  J 6240  J 6480  J 35200  J
449  J 228  J 916  J 864  J 2440  J

0.052  U 0.046  U 0.02  U 0.2  U 0.02  U
84.1  J 7  J 34.2  J 27  J 36.7  J
1150  J 1410  J 738  J 3390  U 2640  J
0.094  U 0.19  U 0.05  U 0.06  U 0.04  U
0.08  U 0.38  U 0.09  U 0.04  U 0.03  U

13000  J 11100  J 18000  J 17900  J 20200  J
88.4  J 98.4  J

0.07  U 0.26  U 0.1  U 0.11  U 0.08  U
0.1  U 0.39  U 0.06  U 0.07  U 0.1  U

3.8  J 3  J 0.17  U
1.14  U 1.14  U 0.3  U 0.35  U 0.09  U
58.8  J 4.8  U 50  J 42.9  J 15.8  J

COPPER, FILTERED
IRON, FILTERED
LEAD, FILTERED
MAGNESIUM, FILTERED
MANGANESE, FILTERED
MERCURY, FILTERED
NICKEL, FILTERED
POTASSIUM, FILTERED
SELENIUM, FILTERED
SILVER, FILTERED
SODIUM, FILTERED
THALLIUM, FILTERED
TIN, FILTERED
TITANIUM, FILTERED
VANADIUM, FILTERED
ZINC, FILTERED

Location 16MW02 will be used as an upgradient well for all water bearing zones.



TABLE G-4

SUMMARY OF ANALYTIC RESULTS
GROUNDWATER SAMPLES ROUNDS 1 THROUGH 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR)
NSWC CRANE

CRANE, INDIANA
PAGE 49 OF 49

CLASSIFICATION
WATER BEARING ZONE
SAMPLING ROUND
LOCATION
SAMPLE NUMBER
SAMPLE CODE
SAMPLE DATE
Field Parameters  (mg/L)
ALKALINITY
CARBON DIOXIDE
DISSOLVED OXYGEN
DISSOLVED OXYGEN - METER
HYDROGEN SULFIDE (H2S)
IRON(+2)
MANGANESE(+2)
NITRITE-N
OXIDATION REDUCTION POTENTIAL  (MV)
PH  (S.U.)
SPECIFIC CONDUCTANCE  (MS/CM)
SULFIDE
TEMPERATURE  (C )
TURBIDITY  (NTU)
Miscellaneous Parameters  (mg/L)
AMMONIA-N
CHLORIDE
NITRITE/NITRATE-N
SULFATE
TOTAL ORGANIC CARBON

DOWNGRAD DOWNGRAD UPGRAD UPGRAD UPGRAD UPGRAD
VALLEY VALLEY UPPER UPPER UPPER UPPER

03 03 01 01 02 03
16MWT19 16MWT20 WES-14-02-83 WES-14-02-83 WES-14-02-83 WES-14-02-83

16GWT1901-D 16GWT2001 16GW0201 16GW0202 16GW0203 16GW0204
DUP NORMAL NORMAL NORMAL NORMAL NORMAL

8/29/2004 8/29/2004 4/24/2003 5/11/2003 10/26/2003 8/25/2004

300
105

6.91 0.2 0.12
0.64 1.18 6.3

0
3.3  >

1.5
0.003

84 7.1 -46.1 -0.8 124
5.53 6.65 6.69 6.54 5.75
0.126 0.568 0.496 1.75 0.502

0
20.62 11.8 12.84 15.27 17.24
5.6 2.2 0.4 0.8 0

0.04
14

0.02  U 0.05  U
270
1.7

Location 16MW02 will be used as an upgradient well for all water bearing zones.
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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.  The review began with 

data validation, which is a comparison of data quality indicators (DQIs) against prescribed acceptance 

criteria.  The DQIs used are measures to assess the bias and precision of the analytical calibrations and 

sample analyses.  The output of this review was 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 multiple rounds, Rounds 1, 2, and 3.  Field analytical data and 

sampling location coordinates for Rounds 1 through 3 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 QC check sample results were reviewed for accuracy.  In addition, field 

data were reviewed for comparability among sampling locations and consistency with theoretical 

expectations.  For example, low pH values would not be expected if alkalinity values were high. 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 (Rounds 1 through 3) were validated 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 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 
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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 that the chemical was not detected; 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 may or 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 may or 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 this 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 adjusted for uncertainties (i.e., the blank action level) per the validation guidelines. 

 

BJ - Indicates that the associated organic chemical was detected in this sample as well as the associated 

method blank and rather than being considered a non-detect, is considered to be an estimate because 
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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. 

 

The preceding data qualifiers may be categorized as indicative of major or minor problems.  Major 

problems are defined as issues that result in the rejection of data and qualification with UR or R data 

validation qualifiers.  These data are considered invalid and are not used for decision making purposes 

unless they are used in a qualitative way and the use is justified and documented.  Minor problems are 

defined as issues 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 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 QC criteria 

were out of specification, the data validator made professional judgements 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 TtNUS 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 

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 duplicates).  Individually, 
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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 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.  

 

At the same time that samples were collected at SWMU 16, samples were also collected at NSWC Crane 

SWMUs 12 and 13.  Samples of similar matrix from all three SWMUs may have been grouped together 

for analysis.  Consequently, the QC data may be common to samples from different SWMUs.  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.  Because data sets were combined, data quality 

may be presented and discussed below for the combined data sets.  The titles of the data tables 

referenced in the text below identify which SWMUs are involved. 

 

The data for the Cast High Explosives Fill/B146 were of generally acceptable quality.  Comparability, 

Representativeness, and sensitivity, in particular, were typical of environmental investigations and do not 

indicate any particular problems although any samples that were not collected must be considered data 

voids relative to the sampling and analysis plan.  Data quality exceptions are summarized briefly 

immediately below for each round of sampling. After the brief summary, a more detailed data quality 

analyses is presented. 

 

Round 1 

Dioxins and Furans – There was no significant bias exhibited in soil samples; aqueous samples were not 

analyzed for these analytes.  In the soil field duplicate sample pair and the LCS/LCSD pair, 2,3,7,8-TCDF 

exhibited a fairly high degree of imprecision (approximately 104 relative percent difference), otherwise the 

precision appears to be normal with minor qualifications of dioxin and furan data for various reasons. 
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Explosives – Completeness goals were satisfied except that several soil and surface water samples could 

not be collected because refusal was encountered or no surface water was present at or near the 

selected sampling location.  Picramic acid results for samples 16SS150002 and 16SS210002 were 

rejected. The picramic acid results were non-detected and were rejected because of low matrix spike 

recoveries.  The low matrix spike recoveries are likely due to a difficult sample matrix and they indicate 

that picramic acid results are generally biased low.  A slight to moderate low bias (average percent 

recovery = 59.2 for MS and MSD, and 88.4 for LCS) was detected in aqueous RDX concentrations.   The 

low bias indicates that reported RDX concentrations are, on average, less than actual site concentrations 

for this sampling round.  Results for other explosive compounds in aqueous and solid sample matrices 

were not biased significantly low and may be biased slightly high in some cases, though not significantly.  

Some uncertainty beyond the usual level of uncertainty has been indicated for the nine chemicals 

identified in Tables H-10 and H-11.  

 

Herbicides – The hexachlorophene results exhibit a severe low bias (approximately 20 percent recoveries 

in MS and MSD) and the pentachlorophenol results exhibit a moderately low bias (approximately 37 

percent recoveries in MS/MSD), bordering on severe, in solid samples.  The results for these compounds 

exhibit a moderately low bias (recoveries ranging from 32 to 58 percent), at times approaching a severed 

low bias, in aqueous samples.  Herbicides were not analyzed in Rounds 2 and 3. 

 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with an apparent but probably false 

indication of moderate high bias for calcium, chromium, titanium, and zinc (See Table H-8).  Several soil 

and sediment RPD results exceeded the reference point of 50 percent, however, the laboratory precision 

was equal to or better than field duplicate precision, as expected.  This indicates that the greater 

proportion of uncertainty is associated with natural sample heterogeneity.  Nevertheless, several metals 

exhibited some high RPD values (e.g., greater than 100 percent) that indicate a relatively large degree of 

heterogeneity in the solid samples. 

 

Miscellaneous Parameters (Ammonia, AVS, SEM, Cation Exchange Capacity, Nitrite/Nitrate and TOC) – 

The data are generally of acceptable quality although the ammonia nitrogen results exhibit a slight low 

bias and occasionally exhibit an uncertainty that is greater than expected. 

 

PCBs – No significant biases were detected. 

 

SVOCs – The compounds 2,3,4,6-tetrachlorophenol, 2,4,5-trichlorophenol, 2,4-dichlorophenol, 2,6-

dichlorophenol, 2,4-dimethylphenol, 2,4-dinitrophenol, 2,6-dichlorophenol, 2-chlorophenol, 2,4-

dimethylphenol, 2-methylphenol, 2-nitrophenol, 3&4-methylphenol, 3,3’-dichlorobenzidine, 4,6-dinitro-2-
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methylphenol, 4-nitrophenol, 4-nitroquinoline-1-oxide, aramite, hexachlorocyclopentadiene, kepone, 

phenol, 1,4-phenylenediamine, and benzyl alcohol constitute all of the results rejected for the semivolatile 

analyses for Round 1. The majority of the results were rejected because several compounds (4-

nitroquinoline-1-oxide, aramite, kepone, and 1,4-phenylenediamine) yield poor analytical responses.  The 

remaining semivolatile results were rejected due to one of the following reasons: low acid surrogate 

recovery representative of phenolic compound recoveries, low matrix spike recovery, gross holding time 

exceedance, and low laboratory control sample recovery.  The gross holding time exceedance and low 

laboratory control sample recovery are attributed to laboratory performance and the remaining reasons 

for data rejection can be attributed to a difficult sample matrix. In some cases, the rejected semivolatile 

data are for compounds (e.g., the benzidine, aramite, kepone, 1,4-phenylenediamine and benzyl alcohol) 

that are not expected to be associated with Cast High Explosives Fill/B146 operations and were detected 

infrequently or not detected at all and are clearly not site-related even though a low bias exists; therefore 

the impact on overall data quality is minimal.  However, phenols appear to have been used at this site 

and the low recoveries for phenols may be significant.  Overall, the semivolatile compounds, including 

PAHs, generally show a slightly low bias in solid matrices, with 2,4-dimethylphenol, 2,4-dinitrophenol, 

3,3’-dichlorobenzidene and 4-chloroaniline exhibiting a moderate low bias and 

hexachlorocyclopentadiene exhibiting a severe low bias.  In aqueous matrices 2,4-dinitrophenol exhibited 

a severe low bias and several other chlorobenzenes and phenols exhibited a moderate low bias (See 

Table H-9).  In addition, a moderate degree of uncertainty is evident, presumably due to sample 

heterogeneity, solid sample matrices. 

 

VOCs – The compounds acrolein, 2-butanone, acetone, acrylonitrile, and methacrylonitrile constitute all 

of the results rejected for the volatile analyses for Round 1. The data were rejected because these 

compounds yield poor analytical responses.  This is a systematic problem that occurs for one or more of 

these compounds in the majority of the samples analyzed from the Mine Fill B and Cast High Explosives 

Fill/B146. 

 

Round 2  

Explosives – Completeness, precision, and accuracy were generally acceptable.  Some aqueous 

samples could not be collected for lack of water at the sampling location.   Some uncertainty beyond the 

usual level of uncertainty has been indicated for the nine chemicals identified in Tables H-10 and H-11.  

The energetic compounds of primary interest (i.e., RDX, 2, 4, 6-trinitrotoluene, and HMX) were not 

affected in any matrix.  TNX, an RDX degradation product is affected by moderate imprecision in aqueous 

samples. 
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Dissolved Organic Gases - The results for ethane and ethene, and possibly other dissolved organic 

gases, should be viewed as having a relatively high degree of uncertainty, (e.g., and RPD of at least 50).   

 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with a moderate high bias for calcium, 

chromium, titanium, and zinc (See Table H-8).  Several soil and sediment RPD results exceeded the 

reference point of 50 percent, however, the laboratory precision was equal to or better than field duplicate 

precision, as expected.  This indicates that the greater proportion of uncertainty is associated with natural 

sample heterogeneity.  Nevertheless, several metals exhibited some high RPD values (e.g., greater than 

100 percent) that indicate a relatively large degree of heterogeneity in the solid samples. 

 

Miscellaneous Parameters (Ammonia, Chloride, Nitrite/Nitrate, Sulfate, and TOC) – The data are 

generally of acceptable quality with a moderate low bias and moderate imprecision for ammonia results in 

aqueous samples. 

 
VOCs – The compounds 2-butanone, acetone, acrolein, acrylonitrile, methacrylonitrile, and acetonitrile 

constitute all of the results rejected for the volatile analyses.  The rejections were because these 

compounds yield poor analytical responses.  This is a systematic problem that occurs for one or more of 

these compounds in the majority of the samples analyzed from the Mine Fill B and Cast High Explosives 

Fill/B146.  These chemicals are reported along with the other VOC results even though they are not 

expected to be site-related contaminants.  The primary site-related contaminants would be expected to be 

chlorinated volatile organic compounds. 

 

Round 3  

Explosives – Completeness, precision, and accuracy were generally acceptable.  4,4'-TN-AZOXY 

exhibited a low bias (approximately 30 to 40% recovery) in some QC samples and some uncertainty 

beyond the usual level of uncertainty is indicated for RDX in one groundwater duplicate pair (See Table 

H-10).  

 

Metals - The metals, overall, exhibit no bias to a slightly high bias, with a moderate high bias for calcium, 

chromium, titanium, and zinc (See Table H-8).  Several soil and sediment RPD results exceeded the 

reference point of 50 percent, however, the laboratory precision was equal to or better than field duplicate 

precision, as expected.  This indicates that the greater proportion of uncertainty is associated with natural 

sample heterogeneity.  Nevertheless, several metals exhibited some high RPD values (e.g., greater than 

100 percent) that indicate a relatively large degree of heterogeneity in the solid samples. 
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Miscellaneous Parameters (Nitrite/Nitrate) – No results were rejected.  Scheduled samples were collected 

when water was present at or near the designated sampling location and the data are generally of 

acceptable quality. 

 
VOCs – All VOC compounds were rejected in sample 16SB560206 due to poor internal standard 

recovery.  This difficulty was isolated to this sample and is not indicative of a systematic problem. The 

compounds acrolein, acrylonitrile, methacrylonitrile, and methyl iodide constitute all of the remaining 

results rejected for the volatile analyses.  The rejections were because these compounds yield poor 

analytical responses.  This is a systematic problem that occurs for one or more of these compounds in the 

majority of the samples analyzed from the Mine Fill B and Cast High Explosives Fill/B146.  These 

chemicals are reported along with the other VOC results even though they are not expected to be site-

related contaminants.  The primary site-related contaminants are chlorinated volatile organic compounds. 

 

Sample collection deviated somewhat from the proposed sampling strategy in Rounds 1 and 2 for solid 

and aqueous samples.  Uncollected samples were generally not collected because surface water was not 

available at planned locations or refusal was encountered during soil boring advancement.  Accordingly, 

the percent completeness for samples collected is less than 90 percent in several cases (compare 

sample collection ratios in Table H-1). There were no data rejections in these cases but the lack of data 

from the planned locations as well as locations where data have been rejected for quality reasons should 

be considered when interpreting the results of the investigation. 

 

All samples appear to be representative of the intended environmental matrix.   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.  

Inability to achieve target detection limits or RBTLs in several cases should also be considered (See 

Section H.3.2). 

 

The various DQIs are discussed in detail below.  In addition to the DQIs discussed below, 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 4ºC, indicating no deficiencies with regard to shipping temperature. 

 

Each section below addresses data quality for a particular DQI for samples of a given matrix (solid or 

aqueous) and analytical fraction (e.g., metals or VOCs). 
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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. 

 

• Sample 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. 

 

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 Mine 

Cast High Explosives Fill/B-146 QAPP (TtNUS, 2003a) for Round 1, QAPP addendum Number 1 (TtNUS, 

2003b) for Round 2), and QAPP addendum Number 2 for (Round 3).  Completeness was determined 

using the following equation: 

 

100 x 
T
V  %C =  

 

where %C = percent completeness 

 V = number of samples (or results) determined to be valid 

 T = total number of planned samples (or results) 

 

Discretionary samples and provisional wells were not included in the estimates of total planned samples. 
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H.3.1.1 Sample Collection Completeness 

Round 1, Round 2, and Round 3 

Table H-1 compares the samples collected to the samples proposed; discretionary samples are not 

included in the tallies.  Sample completeness goals were met for all sample matrices in Rounds 1, 2, and 

3 with the following exceptions. Sixteen soil samples in Round 1 and nine soil samples in Round 3 (See 

Table 2-4) were not collected due to encountering refusal in their respective soil borings.  Dry conditions 

prevented the collection of four surface water samples in each of Rounds 1 and 2 (Table 2-4).  Two 

sediment samples could not be collected from sumps during Round 1 because there was no sediment in 

the sumps.  Three wells were dry during Round 3 sampling accounting for one uncollected groundwater 

sample that was scheduled for explosives analyses and two uncollected groundwater samples scheduled 

for volatiles and metals analyses.  All instances showing seep samples that were not collected were 

caused by no seeps being detected during the sampling period.  All Round 2 sediment samples were 

collected except where water was not present at or near the designated sampling location.  Failing to 

collect particular samples is not considered to be a deficiency in field performance although failure to 

have obtained the desired samples must be considered when interpreting the data. One extra ground 

water sample was collected during Round 1 and two wells were resampled because the holding times for 

analyses scheduled on previously collected samples had expired.  Unscheduled sample collections and 

samples that could not be collected in Rounds 1, 2, and 3 are discussed in the field report (Section 2.0 of 

the RFI report text) with explanations for the observed deviations from the QAPP.  

 

H.3.1.2 Field Measurement Completeness 

Round 1, Round 2, and Round 3 

The percent completeness for field measurements, including natural attenuation parameter 

measurements, and well stabilization measurements was 100. 

 

H.3.1.3 Laboratory Measurement Completeness 

Under ideal conditions, the laboratory completeness objective would be 100 percent.  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).  Laboratory 

completeness objectives were 90 percent for each critical target analyte per sample matrix.  It is possible 

for individual analytes to exhibit very low completeness values while achieving the overall completeness 
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goals on the basis of analytical fraction.  This occurred in a few cases and is discussed in more detail 

below for the affected analytes and fractions. 

 

Round 1, Round 2, and Round 3 

Table H-2 presents the percent completeness among analytical fractions for solid samples and aqueous 

samples, Rounds 1 through 3.  With one exception, the percent completeness goal (≥90 percent) was 

achieved for laboratory analytical data collected during Rounds 1 and 2.  The exception was 83.3 percent 

completeness for herbicides in Round 1 sediment.  The majority of data (87 percent) that were rejected in 

Rounds 1, 2, and 3 were rejected because of poor calibration sensitivities. Table H-3 lists all the rejected 

data and the reasons for the rejections.  Immediately evident is that most rejections resulted from poor 

calibration performance and were limited to a small list of analytes in the VOC and SVOC fractions.  The 

only data rejected in solid matrices were rejected for calibration noncompliances.  However, the 

calibration noncompliances also occurred in all other matrices. This is an indication of the state of 

chemical analyses today using the selected analytical methods.  The VOC and SVOC analytes that were 

rejected for calibration non-compliances (1,2-phenylenediamine, 1,4-phenylenediamine, 2-butanone, 4-

nitroquinoline-1-oxide, 1,2-dibromo-3-chloropropane, iodomethane, acetone, acetonitrile, acrolein, 

acrylonitrile, aramite, kepone, and methacrylonitrile) are not particularly important to this investigation 

because they have low potential for being present at SWMU 16, or they are not very toxic or both.  If they 

were more important to the investigation, a recommendation might be made to seek other chemical 

analysis methods for those compounds.  For this investigation no such additional work is necessary. 

 

The more significant rejections are those that were caused by a poor surrogate recovery noncompliance 

(Code = R), poor internal standard recovery noncompliance (Code = N), LCS/LCSD noncompliance 

(Code = E), or matrix spike noncompliance (Code = D).  These are more significant because they affect 

potentially site-related compounds and indicate that the analytical methods are not quantitatively 

recovering the chemicals from the environmental matrices.  All results (except acrolein in sample 

16SB0600206) that were rejected for internal standard noncompliance were limited to sample 

16SB560206 so this particular problem was not widespread.  The remaining compounds (See Table H-3) 

are more commonly encountered environmental contaminants.  Sixteen of these 20 analytes are phenols.  

The four remaining analytes are benzyl alcohol, 3,3’-dichlorobenzidine, hexachloprocyclopentadiene, and 

picramic acid.  The ground water sample rejections are limited primarily to three samples (16GWT0601, 

16GW0201, 16GWT0301), so that problem also is not widespread.  There is no need to recollect or re-

analyze samples although the rejected values are to be viewed as data voids when using the data. 
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H.3.2 Sensitivity 

Tables H-4, H-5, H-6, and H-7 compare the observed minimum and maximum non-detect values during 

laboratory analyses to the target laboratory reporting limits contained in Table 1-4 of the Cast High 

Explosives Fill/B-146 QAPP (TtNUS, 2003a) for soils, sediments, ground water, and surface water, 

respectively.   The data in Tables H-4, H-5, H-6, and H-7 represent data for SWMU 13 and SWMU 16 for 

Rounds 1, 2, and 3.  The reason data were consolidated for SWMUs 13 and 16 is that the analytical 

methods, laboratories, and sensitivities were similar for those rounds. 

 

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., explosives, 

PCBs, and chlorinated VOCs).  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.  Although many 

analytical fractions had at least one such exceedance, most nondetected results were less than the target 

limits for critical parameters.  The impact of these exceedances is discussed in appropriate sections of 

this report. 

 

In some cases, elevated detection limits were incurred because select samples had to be diluted to obtain 

measurable concentrations of VOCs.  This was especially true in Round 2 for a few ground water 

samples that had high concentrations of TCE.  The high concentrations of TCE resulted in a need to 

dilute the samples to prevent contamination of laboratory purge equipment.  In Appendix G, results of 

undiluted samples are presented for the same samples for concentrations that did not exceed calibration 

ranges and results of diluted samples are presented for concentrations that exceeded the calibration 

range. 

 

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 MDL) 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.  If a 

measured organic analyte concentration exceeded the MDL 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 
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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: 

 

Analyte Non-Detect Reporting 

Measured Concentration Reported Concentration Qualifier* 
<TV TV (inorganics) 

TV (organics) 
U 

>TV and <RL Measured concentration 
(organics) 

J 

>TV and <RL Measured concentration 
(inorganics) 

No qualifier 

>RL Measured concentration No qualifier 
 

Tables H-4 through H-7 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.  Especially in cases where a dilution caused the maximum observed non-detect value to 

exceed the RBTL, the nominal TV may be less than the RBTL.  For example, vinyl chloride had a nominal 

ground water TV of 0.3 µg/L, but the maximum observed non-detect value was 60 µg/L in Round 3 (Table 

H-6).  The significant elevation of the TV was due to the dilution of at least one ground water sample in 

Round 3 that had a high concentration of at least one other target analyte. 

 

The elevated detection limits that were incurred are viewed to be the consequence of uncontrollable, 

sample-specific factors and reflect normal laboratory performance.  They did not prevent the use of the 

data for decision making.   
 

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 samples (e.g., MSs) or well-characterized samples of 

certified analyte concentrations (e.g., LCSs) and by measuring blanks. 

 

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 
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through the use of blanks to detect cross-contamination and by monitoring adherence to procedures that 

prevent sample contamination or degradation.  Source 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 Cast High Explosives Fill/B-146 QAPP (TtNUS, 2003a).  Laboratory 

accuracy was assessed by comparing calculated %R values to accuracy control limits specified in the 

Cast High Explosives Fill/B-146 QAPP (TtNUS, 2003a). 

 

Percent recovery is calculated using the following equation: 

 

100 x 
S

So - Ss  %R =  

 

 where %R = percent recovery 

  Ss = result of spiked sample 

  So = result of non-spiked sample 

  S = 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.  

Because measurement uncertainty exists in all bias estimates, a bias is not considered to be significant 
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unless it falls outside the range of 100 percent ± 25 percent. The more extreme the bias value, the more 

significant the bias. 

 

Accuracy data for Rounds 1, 2, and 3 are compiled in Tables H-8 and H-9.  Unless otherwise specified, 

each percent R value cited in the discussions below refers to the mean percent R value.  Only mean 

percent recoveries that fall outside the range of 100 percent ±25 percent are discussed below. Percent 

recoveries that are invalid due to concentrations greater than 4x the spike amount in the native sample 

have been removed from the mean percent recovery calculation. Data qualifiers assigned during data 

validation because of non-compliant bias indicators are presented in Appendix G. 

 

Polychlorinated Dibenzodioxins (PCDD) and Polychlorinated Dibenzofurans (PCDF) in Soil, 
Round 1 

The mean LCS, LCSD, MS, and MSD target compound percent recoveries ranged from 78.1 percent to 

125.7 percent.  No dioxins were measured in Rounds 2 and 3. 

 

The 2,3,7,8-TCDF mean percent recovery (125.7 percent) was marginally outside the upper end of the 75 

to 125 percent recovery range. This is considered to be insignificant and there is no significant bias for 

polychlorinated dibenzodioxins and polychlorinated dibenzofurans in soil. 

 

Explosives in Soil and Sediment, Round 1 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 16.4 percent to 123.9 

percent. The mean LCS, MS, and MSD recoveries for picramic acid 54.1, 16.4, and 17.6 percent 

respectively, show a severe low bias. This appears to be a systematic problem as all picramic acid 

recoveries were low.  

 

Overall the recoveries were within the expected range except for picramic acid, which showed a severe 

low bias. 

 

Explosives in Soil and Sediment, Round 2 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 69.0 percent to 110.0 

percent. Although picramic acid exhibited low recoveries during Round 1, this compound was not viewed 

to be a significant contaminant and was not analyzed in Round 2.  The mean LCS recovery for tetryl at 

69.0 percent was the only mean less than 93 percent.  Of the three LCS percent recoveries that make up 

the mean, only one, at 41.9 was less than 75 percent.  
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Overall the recoveries were within the expected range except for one tetryl LCS recovery. No bias is 

expected for the explosives in Round 2.  Tetryl is generally unstable in an aqueous environment and 

would not be expected to persist in environmental samples unless large quantities were originally present.  

Therefore, poor recoveries of tetryl are not a concern.  

 

Explosives in Ground Water and Surface Water, Round 1 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 58.7 percent to 129.6 

percent. The mean MS and MSD recoveries for RDX (59.7 and 58.7 percent, respectively) show a 

moderately low bias. The mean LCS and MS recovery for picramic acid were slightly low and the mean 

LCS recovery for picric acid was slightly high. These recoveries are just outside the expected range and 

no significant bias is expected.  

 

Except for RDX, which showed a moderately low bias, the other explosive compound recoveries were 

within the expected range.  The RDX is a significant compound to this project because it is widely 

detected in ground water and is operationally related to site activities.  All RDX data in surface and 

ground water should be viewed to be biased moderately low (e.g., perhaps by a factor of two), however, 

biases do change with concentration. 

 

Explosives in Ground Water and Surface Water, Round 2 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 58.8 percent to 157.7 

percent. The mean MS and MSD recoveries for 2,2’,6,6’-tetranitro-4,4’-azoxytoluene 58.8 and 64.6 

percent respectively, show a moderately low bias. The mean MSD for 2,4-diamino-6-nitrotoluene and 

mean MS for RDX were above expectations and a slight high bias can be expected.  

 

Overall the recoveries were within the expected range except for 2,2’,6,6’-tetranitro-4,4’-azoxytoluene 

which showed a slightly low bias and 2,4-diamino-6-nitrotoluene, which showed a slightly high bias. 

 

The potential high RDX bias in Round 2 and the moderately low bias in Round 1 may cause Round 2 

concentrations to appear greater than Round 1 concentrations when there is actually no difference.  This 

characteristic should be considered when using the data. 
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Explosives in Ground Water and Surface Water, Round 3 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 30.0 percent to 123.7 

percent yet nearly all recoveries were within the reference range of 75 to 125 percent.  The mean LCS, 

MS, and MSD recoveries for 2,2’,6,6’-tetranitro-4,4’-azoxytoluene (38.7, 31.0, and 30.0 percent 

respectively), show a moderate low bias approaching a severed low bias. The mean LCS, MS, and MSD 

recoveries for TNX were below expectations and a slight low bias can be expected.  The mean LCS 

recovery (69.9%) for tetryl was also slightly below expectations.  No bias is expected for tetryl because 

the mean MS and MSD recoveries were within the expected range. 

 

Overall the recoveries were within the expected range except for 2,2’,6,6’-tetranitro-4,4’-azoxytoluene 

which showed a moderately low bias and TNX, which showed a slightly low bias. 

 

Herbicides in Soil and Sediment, Round 1 

Mean MS and MSD target compound percent recoveries for hexachlorophene and pentachlorophenol 

were well below the expected range. The mean LCS percent recovery for hexachlorophene was 61.8 

percent, which is slightly below expectations. The low MS and MSD recoveries (19.8 and 22.2 percent) 

for these compounds appear to be systematic because all mean MS and MSD recoveries were less than 

75 percent (See Table H-8).  

 

The hexachlorophene recoveries exhibit a severe low bias and the pentachlorophenol recoveries exhibit a 

moderately low bias. These compounds are not expected to be detected at Mine Fill B and Cast High 

Explosives Fill/B-146, so there should be minimal impact on decision making.  Should these chemicals 

become important for decision making, however, the low bias must be considered. 

 

Herbicides in Ground Water and Surface Water, Round 1 

Mean LCS, MS, and MSD target compound percent recoveries for hexachlorophene and 

pentachlorophenol ranged from 30.6 to 57.7 percent and were below the reference range of 75 to 125 

percent (See Table H-9). The low LCS, MS, and MSD recoveries for these compounds appear to be 

systematic because all recoveries were low.  

 

The hexachlorophene and pentachlorophenol recoveries exhibit a moderately low bias. These 

compounds are not expected to be related to Cast High Explosives Fill/B-146 activities so there should be 

minimal impact on data quality.  Should these chemicals become important for decision making, however, 

the low bias must be considered. 
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Semivolatile Organic Compounds in Soil and Sediment, Round 1 

The majority of semivolatile compound mean LCS, MS, and MSD recoveries were within the expected 

range, with the exceptions of the MS and MSD recoveries for 3,3’-dichlorobenzidine, 4-chloroaniline, and 

hexachlorocyclopentadiene.  These compounds typically exhibit poor analytical sensitivities and all MSs 

and MSDs exhibited moderate to low recoveries.  

 

The semivolatile compounds generally show a slightly low bias, with 3,3’-dichlorobenzidene and 4-

chloroaniline exhibiting a moderate low bias and hexachlorocyclopentadiene exhibiting a severe low bias.  

 

Semivolatile Organic Compounds in Ground Water and Surface Water, Round 1 

The majority of semivolatile compounds exhibit a slight to moderate low bias with respect to mean LCS, 

MS, and MSD percent recoveries range, with the exceptions of the LCS, MS, and MSD recoveries for 2,4-

dinitrophenol, 4,6-dinitro-2-methylphenol, 4-nitrophenol, and hexachlorocyclopentadiene.  These 

compounds typically exhibit poor analytical sensitivities and all LCS, MS, and MSDs exhibited moderate 

to severe low recoveries.  

 

Polycyclic Aromatic Hydrocarbons (PAHs) in Soil and Sediment, Round 2 

Mean LCS, MS, and MSD target compound percent recoveries were slightly less than expected, 

indicating a slightly low bias for PAH data for Round 2. 

 

Polycyclic Aromatic Hydrocarbons (PAHs) in Ground Water and Surface Water, Round 2 

The mean LCS, MS, and MSD target compound percent recoveries ranged from 34.1 percent to 129.1 

percent. The mean LCS, MS, and MSD recoveries for several PAHs were less than expected.  

 

Overall, a moderately low bias exists for PAHs for ground water and surface water in Round 2. 

 

Volatile Organic Compounds in Soil and Sediment, Round 1 

The majority of volatile compound recoveries were within the mean LCS, MS, and MSD percent recovery 

reference range of 75% to 125% or were only slightly outside that range.  The mean recoveries falling 

outside the 75 to 125 percent range are highlighted in Table H-8.  The most notable recoveries falling into 
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this category because of a potential link to site activities and relatively high toxicity are 1,1,2,2-

tetrachloroethane, tetrachloroethene, and vinyl chloride. 

 

The volatile compounds, on average, show a slightly low bias, with the exception of carbon disulfide 

which exhibits a slight high bias. 

 
Volatile Organic Compounds in Soil and Sediment, Round 2 

The majority of volatile compounds were within the expected mean LCS, MS, and MSD percent recovery 

range of 75 to 125 percent and are generally higher than the Round 1 VOC recoveries.  Several ketones 

(2-butanone, 2-hexanone, and 4-methyl-2-pentanone) had slightly low mean MS and MSD recoveries 

ranging from 55 percent to 63 percent.  Ketones have an affinity for water which reduces their purging 

efficiency and this is likely cause for the slightly low recoveries.  They also exhibit generally lower 

toxicities than other organic analytes such as chlorinated VOCs.  Therefore, the slight low bias is of little 

importance. 

 

The volatile compounds show a slightly low bias that should not impact the overall usability of the volatile 

compounds for Round 2 (See Table H-8). 

 
Volatile Organic Compounds in Soil and Sediment, Round 3 

The majority of volatile compounds were within the expected mean LCS, MS, and MSD percent recovery 

range of 75 to 125 percent and are generally higher than the Rounds 1 and 2 VOC recoveries.  One 

ketone (2-hexanone) had slightly low mean MSD recovery of 73.6 percent in solid samples.  Ketones 

have an affinity for water which reduces their purging efficiency and this may be the cause for the slightly 

low recovery.  Ketones also exhibit generally lower toxicities than other organic analytes such as 

chlorinated VOCs.  Therefore, the slight low bias is of little importance. 

 

The volatile compounds bromodichloromethane, cis-1,3-dichloropropene, styrene, tetrachloroethene, and 

trans-1,3-dichloropropene also showed a slightly low bias (all between 70 and 75 percent)  in the MSDs 

but the bias should not impact the overall usability of the volatile compounds for Round 3 (See Table H-

8). 

 

The percent recoveries for trichloroethene in the MS/MSD of samples 16SB970406, 16SB540205, and 

16SB950406 were removed from the mean MS/MSD calculations because the concentration of 

trichloroethene present in the un-spiked sample was greater than the spiked concentration which caused 
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abnormal percent recoveries.  This type of situation invalidates samples as a QC sample for the 

analyte(s) in question. 

 

Volatile Organic Compounds in Ground Water, Rounds 1, 2, and 3 

All volatile compounds were within the expected mean LCS, MS, and MSD percent recovery range, with 

the exceptions of bromomethane, chloromethane, and vinyl chloride, which had moderately low mean MS 

and MSD recoveries for Round 1 and bromomethane which had a slightly low mean MS recovery for 

Round 2.  

 

The volatile compounds overall show no significant bias, with the exceptions of bromomethane, 

chloromethane, and vinyl chloride which exhibit a moderately low bias for Round 1 (See Table H-9). 

 
Polychlorinated Biphenyls in Soil, Round 1 

Mean LCS, MS, and MSD PCB percent recoveries were within the expected range with a slightly high but 

insignificant bias for Aroclor-1260 (mean recovery in MS and MSD = 143 percent). 

 

Polychlorinated Biphenyls in Soil, Round 2 

Mean LCS, MS, and MSD PCB percent recoveries were within the expected range with a moderately high 

bias for Aroclor-1016 (mean recovery in MS and MSD = 143 percent). 

 

Polychlorinated Biphenyls in Soil, Round 3 

Mean LCS PCB percent recoveries were within the expected range although a moderately high bias was 

evident for Aroclor-1016 (mean recovery in MS and MSD = 159.3 percent) and Aroclor-1260 (mean 

recovery in MS and MSD = 128.7 percent).  These chemicals were not detected, which renders the high 

biases insignificant. 

 

Metals in Soil and Sediment, Rounds 1, 2, and 3 

The mean LCS percent recoveries across all Round 1 and 2 soil and sediment spikes for metals analyses 

ranged from 95 to 105 percent.  This exceptionally narrow recovery range centered on the theoretically 

perfect value of 100 percent indicates that there is no systematic laboratory bias associated with the 

metals analysis process. The mean LCS percent recoveries across all Round 3 soil and sediment spikes 

for metals analyses ranged from 100.6 to 140.2 percent. The 140.2 percent recovery for potassium was 
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the only mean LCS recovery that exceeded the expected range of 75 to 125 percent.  In general the 

percent mean percent recoveries in Round 3 were slightly higher than Rounds 1 and 2.  This may cause 

Round 3 concentrations to appear slightly greater than Rounds 1 and 2 concentrations when there is 

actually no difference. 

 

Whereas the LCS/LCSD recoveries were generally acceptable, the soil and sediment sample matrix 

recoveries show a moderate high bias with the mean MS recoveries for calcium, chromium, and titanium 

in Round 1, titanium and zinc in Round 2, and aluminum and manganese in Round 3, all greater than 150 

percent. The metals with the highest MS recoveries are metals that typically have native sample 

concentrations approaching 4 times the spike amount, which falsely creates an apparent bias because of 

the heterogeneity typical of soil samples. 

 

The low mean percent recovery for lead and negative mean percent recovery for zinc were caused by 

one of three MS samples (16SD0802) having high concentrations of lead and zinc which falsely created a 

low bias.  

 

The metals, overall, exhibit no bias to a slightly high bias, with a moderate high bias for aluminum, 

calcium, chromium, manganese, titanium, and zinc for Rounds 1, 2, or 3 (See Table H-8).  The moderate 

high bias appears to be a false indication caused by invalid QC samples wherein the amount of metal 

added to the unspiked samples did not increase the metal concentration enough to generate a detectable 

difference between the unspiked and spiked samples. 

 

Metals in Ground Water and Surface Water, Rounds 2 and 3 

The mean LCS percent recoveries across all Round 2 and 3 ground water and surface water spikes for 

metals analyses ranged from 90.8 to 108.8 percent. This exceptionally narrow recovery range centered 

on the theoretically perfect value of 100 percent indicates that there is no systematic laboratory bias 

associated with the metals analysis process. 

 

The filtered ground water and surface water sample matrices (dissolved metal results) show a slightly low 

bias for all metals except calcium and sodium in Round 2 and show no significant bias in Round 3 with 

the exception of calcium.  The low bias shown for calcium in Round 3 was caused by the MS of one 

sample (13GWT4801) with a low percent recovery.  This data point was considered to be invalid because 

the concentration of calcium in the native sample approaches 4 times the spiked concentration.  The 

removal of this invalid QC result would yield an acceptable mean percent recovery of calcium across all 

samples.     
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The total ground water and surface water sample matrix had one slightly high mean MS for sodium.  The 

dissolved metal results exhibit an overall slightly low bias and the total metal results do not exhibit 

significant bias (See Table H-8). 

 

Miscellaneous Parameters, Rounds 2 and 3 

Mean LCS, MS, and MSD percent recoveries were within the expected range for all analysis except for a 

slightly low bias for ammonia nitrogen (mean recovery approximately = 67 percent in MS and MSD) in 

Round 2. 

 

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: 

 

( ) 100 x 
2/V2  V1

V2 - V1
  RPD

+
=  

 

 where  RPD = relative percent difference 

  V1, V2 = 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. 

 

Field duplicates for Cast High Explosives Fill/B146 soils and sediments were collected as a single sample 

that was sampled in duplicate for VOCs, then homogenized, split into two portions, and placed into 
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separate sample bottles for the non-VOC 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 10 environmental samples for Round 1 and 1 

per 20 environmental samples for Rounds 2 and 3. 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 10 percent frequency criterion 

specified in the Cast High Explosives Fill/B-146 QAPP (TtNUS, 2003a).  

 

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and LCS/LCSD and 

matrix spike (MS) / 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 Cast High Explosives Fill/B-146 QAPP (TtNUS, 2003a) 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 Rounds 1, through 3, 13 aqueous laboratory duplicates were analyzed and 8 soil laboratory 

duplicates were analyzed.  Laboratory precision was assessed by comparing calculated RPD values to 

precision control limits specified in the Cast High Explosives Fill/B-146 QAPP (TtNUS, 2001b). 

 

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 any one location.  Nevertheless, Table H-10 and 

H-11 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. Unless otherwise specified, 
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RPD values cited in the discussions below refer to individual RPDs of a single pair of original and 

duplicate samples. 

 

Explosives in Ground Water and Surface Water, Round 1, Round 2, and Round 3 

RPDs for ten target compounds in four out of six MS/MSDs exceeded the 30 percent reference point 

(Table H-10). The RPDs ranged from 31.4 percent to 179.5 percent. The most severe exceedances are 

for 3,5-dinitroaniline and 4-nitrotoluene (in different samples, 13GWT3601 and 13SW1302).  Most of the 

exceedances are associated with these two samples, which indicates that the large RPDs are specific to 

those samples.  Otherwise, the data indicate few RPD values in excess of the 30 percent reference point. 

 

One ground water and one surface water field duplicate RPD exceeded 50 percent for TNX (Table H-11).  

MNX exceeded the 30 percent reference point four times. 

 

Given the number of RPD results generated for aqueous samples, there are relatively few exceedances 

of the 30 percent reference point for explosives and the data should be considered useful as reported, 

however, some uncertainty beyond the usual level of uncertainty has been indicated for the nine 

chemicals identified in Tables H-10 and H-11.  

 

Semivolatiles in Ground Water and Surface Water, Round 1 and Round 2 

RPDs for 12 different surrogate and target compounds in two out of five MS/MSDs exceeded the 30 

percent reference point (Table H-10).  All of the high RPDs in Round 1, except for 

hexachlorocyclopentidiene, are associated with phenolic compounds. The loss of phenols indicates that 

the laboratory may be occasionally reducing the volume of the sample extracts too aggressively. This 

does not appear to be a systemic problem as it only occurred in two sets of MS/MSDs. The existence of 

this problem indicates a moderate possibility for a greater than normal uncertainty with phenolic 

compounds in samples associated with Round 1.  An RPD for pyrene (30.5) in a single surface water 

MS/MSD during Round 2 was in excess of the 30 percent reference point (Table H-11). The RPD of 30.5 

barely exceeds the reference point and this exceedance is considered to be insignificant.   In general, 

precision for SVOCs in aqueous samples for Rounds 1 and 2 was acceptable with an apparent degraded 

precision when analyzing phenolic compounds. 
 
Semivolatiles in Soil and Sediment, Round 1 and Round 2 

RPDs for 24 different target compounds in four out of seventeen MS/MSDs exceeded the 50 percent 

reference point (Table H-10). Several PAHs from sample 13SD050004 had RPDs of 200.  Most of the 

020502/P H-24 CTO 0343 



NSWC Crane 
Phase III RCRA RFI Report 

Revision:  1 
Date:  March 2005 

Appendix: H 
Page 25 of 30 

 
exceedances of 50% RPD occurred in this sample and one other sample.  All others were generally 

within expectations.  These exceedances were therefore evidently not widespread and do not indicate the 

existence of widespread precision problems.  Instead, they indicate that precision is generally acceptable 

for soil sample SVOC analyses.  The 3,3’-dichlorobenzidine RPD for sample 13SS040002 had an RPD of 

200. This compound has a poor analytical response and only had a 12% recovery in the MS and a zero 

percent recovery in the MSD See Section H.3.4. This compound is not likely to be detected at the Cast 

High Explosives Fill/B-146 and should not affect data usability.  The possibility for moderate uncertainty 

exists for the SVOC compounds listed on Table H-10. 

 

Several PAHs and safrole had field duplicate RPDs in excess of the 50 percent reference point for 

sediment and surface soil samples in Round 1 and Round 2 (Table H-11).   These RPDs indicate sample 

heterogeneity among sediment and surface soils.  The possibility for moderate uncertainty exists for 

PAHs and safrole in sediments and surface soils. 

   
Volatiles in Soil, Rounds 1, 2, and 3 

No VOC compounds had RPDs in excess of the 50 percent reference point for Round 1.  The absence of 

exceedances for soil samples indicate that VOC data are generally useful as reported with no unusual 

uncertainties for Round 1.  

 
One VOC compound had a field duplicate RPD in excess of the 50 percent reference point for one soil 

sample in Round 2.  One Round 2 VOC compound also had MS/MSD duplicate RPD in excess of the 50 

percent reference point for one soil sample.  The few exceedances of the 50% reference point for soils 

indicate that VOC data are generally useful as reported with no unusual uncertainties fro Round 2.  

 
Six Round 3 VOC compounds had a field duplicate RPD in excess of the 50 percent reference point.  The 

few exceedances of the 50% reference point for soils indicate that Round 3 VOC data are generally 

useful as reported with no unusual uncertainties.  Three Round 3 RPD results for trichloroethene were 

omitted from this evaluation because the concentration trichloroethene present in the unspiked sample 

greatly exceeded the spiked concentration causing the RPDs to be severely skewed. 

 

Dioxins and Furans in Soil, Round 1 

An RPD for 2,3,7,8-TCDF in one MS/MSD exceeded the 50 percent reference point (Table H-10).  

Several dioxins had field duplicate RPDs in excess of the 50 percent reference point (Table H-11). 
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The absence of MS/MSD exceedances indicates that the RPD reference value exceedances are 

associated with field rather than with laboratory duplicates.  This may be a consequence of having very 

low dioxin concentrations or it could reflect the better mixing associated with laboratory rather than field 

duplicates.  Thus, the exceedances are attributed either to the low observed dioxin concentrations or to 

greater heterogeneity in the field duplicates than the laboratory duplicates.  Neither of these situations 

indicates a sampling or analytical deficiency.  The level of uncertainty described here should be 

considered when using the dioxin data. 

 
Metals in Soil and Sediment, Rounds 1, 2, and 3 

Several Round 1 and Round 2 metals in multiple field duplicates and laboratory duplicates out of a total of 

19 field and laboratory duplicates exceeded the 50 percent reference point (Table H-11). This is indicative 

of sample heterogeneity in sediment and soil samples. In general, the RPDs for the laboratory duplicates, 

performed on the same samples as field duplicates, are less than the RPDs for the field duplicates, this is 

to be expected. Based on these QC data the possibility for moderate uncertainty exists for metals in 

sediment and soil.  Whether the uncertainty is significant depends on how the uncertainty affects 

decisions associated with, for example, evaluating the nature and extent of contamination and the 

evaluation of risks. 

 

RPDs for 4 metals in one Round 3 soil field duplicate and two metals in one Round 3 laboratory duplicate 

exceeded the 50 percent reference point.  RPDs for metals in the field duplicate in exceedance of the 

50% criterion ranged from 51.7 percent to 154.5 percent and elevated RPDs for metals in the laboratory 

duplicate were 66.7 percent and 104.6 percent.  The RPDs appear to reflect natural sample 

heterogeneity, based on the number of exceedances and the observed RPD values.  

 

Metals in Ground Water and Surface Water, Rounds 1 and 2 

Four metals in five out of twenty-seven field duplicates exceeded the 30 percent reference point (Table H-

11).  The range of RPDs is 53 to 127, this is higher than would be expected for aqueous samples 

because water samples are relatively homogenous. The possibility for high uncertainty exists occasionally 

for metals in surface water and ground water for Rounds 1 and 2.  The high uncertainty may be caused 

by entrained solids in the samples. 

 

Metals in Ground Water and Surface Water, Round 3 

Eight metals (beryllium, cadmium, lead, selenium, silver, thallium, tin, and vanadium) in a total of 14 

laboratory duplicates were detected in only one of the samples in a duplicate pair.  This yielded RPDs of 
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200% but these values are not indicative of analytical performance because a valid RPD can not be 

computed with a single sample result.  The 200 %RPD values are not shown in Table H-12.  RPDs 

(ranging from 31.8 percent to 141.9 percent) for eleven metals in 10 field or laboratory duplicates 

exceeded the 30 percent reference point.  Therefore, the relative uncertainty for these metals is not 

accurately represented by the tabulated RPDs and is not discussed further.   It appears that some of the 

imprecision could be caused by suspended solids in the samples because all of the highest RPD values 

are associated with unfiltered metals concentrations.  Therefore, precision is viewed to be generally 

acceptable for aqueous metals analyses with the potential for occasional high imprecision, caused in part 

by entrained solids. 

 

Polychlorinated biphenyls in Soil, Round 1 

An RPD for Aroclor-1248 in one out of six field duplicates exceeded the 50 percent reference point (Table 

H-11).  This indicates sample heterogeneity in soil samples.  Otherwise, RPD values were within 

expectations and there do not appear to be any unusual uncertainties associated with the PCB data.   

 

Miscellaneous Parameters in Ground Water and Surface Water, Round 2 

RPDs for ammonia nitrogen in three out of eleven MS/MSDs exceeded the 50 percent reference point 

(Table H-10).  The RPDs ranged from 34 to 48 indicating that moderate uncertainty occasionally exists for 

ammonia nitrogen in water samples collected during Round 2. 

 

An RPD for ammonia nitrogen in one of eight field duplicates exceeded the 50 percent reference point 

(Table H-11).  The RPD (120.0) was higher than expected for an aqueous matrix and the possibility for 

occasionally high uncertainty exists for ammonia in surface waters. 

 

Dissolved Gases in Ground Water, Round 2 

RPDs for ethene and ethane in one field duplicate exceeded the 50 percent reference point (Table H-11).  

The RPDs (83, ethene and 96, ethane) were higher than expected for an aqueous matrix and the 

possibility for high uncertainty exists for ethene and ethane in ground water.  Other dissolved organic gas 

concentrations may suffer from a relatively high degree of uncertainty that did not manifest itself because 

only one field duplicate sample was analyzed.  In the absence of additional data, the results for ethane 

and ethene, and possibly other dissolved organic gases, should be viewed as having a relatively high 

degree of uncertainty, (e.g., and RPD of at least 50).   
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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 Cast High Explosives Fill/B-146 QAPP (TtNUS, 2003a) and related addenda 

(TtNUS, 2003b; 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 QA 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-12 and H-13 show the rates of data qualification that resulted 

from application of the data validation process for aqueous and solid samples, respectively.  The 

numerical qualification rates presented in the table represents the percentage of data qualified as 

indicated for the indicated reason.  An example is the best way to explain how to interpret the table: 

 

Parameter Code Validation Qualifier) 
BJ BU J R U UJ UR 

2-AMINO-4,6-DINITROTOLUENE 

 

PU 0.0 0.0 33.3 0.0 0.0 0.0 0.0

U 0.0 0.0 66.7 0.0 0.0 0.0 0.0

 

The 33.3 in the “J” Validation Qualifier column indicates that 33.3 percent of the J-qualified data for 2-

amino-4,6-dinitrotoluene were qualified that way because of reasons “P” (Code = P) and “U” (Code  = U) .  

The “P” definition at the bottom of the table indicates that the result(s) was near the detection limit and 

this proximity to the detection limit introduced additional uncertainty into the measured result(s).  Reason 

“U” is defined at the bottom of the table to represent a Percent Difference between columns or detectors 

that exceeds 25 percent for positive results determined via gas or liquid chromatographic methods.  

Similarly, the 66.7 in the “J” column indicates that 66.7 percent of the J-qualified data were qualified that 

way because of reason “U”.   

 

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 (See Section H.3.2). 
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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.  For each environmental medium 

investigated, there were 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. 

 

Data were collected from the locations specified in the Mine Fill B and Cast High Explosives Fill/B-146 

QAPP with only minor modifications that reflect uncertainty in marking the locations in the field.  The 

(Mine Fill B and Cast High Explosives Fill/B-146 QAPP 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. 
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TABLE H-1

SAMPLES COLLECTED VERSUS SAMPLES PROPOSED IN THE QAPP, ROUNDS 1,  2, AND 3
SWMU 16  (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA
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Analytical Fraction
SOIL (2) 

(collected/ 
proposed)(4)

SD
(collected/

proposed)(4)

GW 
(collected/

proposed)(4)

SW 
(collected/

proposed)(4)

SP(5) 

(collected/
proposed)(4)

SWMU 16 Round 1
8015 Volatile Organic Compounds 43/43 (100%) NA 11/10 (110%) NA NA
Acid Volatile Sulfides NA 3/3 (100%) NA NA NA
Simultaneously Extracted Metals NA 3/3 (100%) NA NA NA
Cation Exchange Capacity 13/16 (81%) 3/3 (100%) NA NA NA
Dioxins and Furans 28/28 (100%) NA NA NA NA
Explosives 55/82 (67%) 9/11 (82%) 10/10 (100%) 3/7 (43%) NA
Herbicides 66/82 (80%) 9/11 (82%) 10/10 (100%) 3/7 (43%) NA
Total Metals 66/82 (80%) 9/11 (82%) 11/10 (110%) 3/7 (43%) NA
Filtered Metals(3) NA NA NA 3/7 (43%) NA
Ammonia NA NA 10/0 (N/A) 3/0 (N/A) NA
Nitrate/Nitrate NA NA 10/10 (100%) 3/7 (43%) NA
Semivolatiles except PAHs 66/82 (80%) 9/11 (82%) 11/10 (110%) 3/7 (43%) NA
8260 Volatile Organic Compounds 55/52 (106%) NA 11/10 (110%) NA NA
Polycyclic Aromatic Hydrocarbons 66/82 (80%) 9/11 (82%) 10/10 (100%) 3/7 (43%) NA
Polychlorinated Biphenyls 41/37 (111%) NA NA NA NA
Picrates 66/82 (80%) 9/11 (82%) 10/10 (100%) 3/7 (43%) NA
Total Organic Carbon 13/16 (81%) 3/3 (100%) NA NA NA

Analytical Fraction
SOIL (2) 

(collected/ 
proposed)(4)

SD
(collected/

proposed)(4)

GW 
(collected/

proposed)(4)

SW 
(collected/

proposed)(4)

SP(5) 

(collected/
proposed)(4)

SWMU 16 Round 2
Explosives NA 10/10 (100%) 19/22 (86%) 8/10 (80%) 0/5 (0%)
Total Metals 5/5 (100%) 10/10 (100%) 19/22 (86%) 8/10 (80%) 0/5 (0%)
Filtered Metals(3) NA NA 5/5 (100%) 8/8 (100%) 0/5 (0%)
Ammonia NA NA NA NA NA
Nitrate/Nitrate NA NA 16/22 (73%) 8/10 (80%) 0/5 (0%)
Volatile Organic Compounds 4/4 (100%) 11/11 (100%) 20/22 (91%) 11/14 (79%) 0/5 (0%)
Polycyclic Aromatic Hydrocarbons NA 1/1 (100%) NA NA NA
Polychlorinated Biphenyls NA NA NA NA NA
Methane, Ethane, Ethene NA NA 7/13 (54%) NA NA
Sulfate and Chloride NA NA 16/22 (73%) NA NA
Total Organic Compounds NA NA 3/3 (100%) NA NA



TABLE H-1

SAMPLES COLLECTED VERSUS SAMPLES PROPOSED IN THE QAPP, ROUNDS 1,  2, AND 3
SWMU 16  (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA
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Analytical Fraction
SOIL (2) 

(collected/ 
proposed)(4)

SD
(collected/

proposed)(4)

GW 
(collected/

proposed)(4)

SW 
(collected/

proposed)(4)

SP(5) 

(collected/
proposed)(4)

SWMU 16 Round 3
Explosives NA NA 24/25 (96%) 4/4 (100%) 0/5 (0%)
Total Metals 10/10 (100%) 20/20 (100%) 4/6 (67%) 20/20 (100%) 0/5 (0%)
Filtered Metals(3) NA NA NA 20/20 (100%) NA
Nitrate/Nitrate NA NA NA 4/4 (100%) 0/5 (0%)
Volatile Organic Compounds 94/101 (93.1%) 4/4 (100%) 23/25 (92%) 8/8 (100%) 0/5 (0%)

SD - Sediment samples
GW - Ground water samples
SW - Surface water samples
SP - Seep samples
NA - Not applicable

1 The completeness estimate for the composting operation was 100 percent for each fraction.  Yellow or gray (if printed in black and white) 
highlight indicates that the number of samples collected is less than proposed; heavy outline indicates that the number of samples collected 
exceeds the number proposed.  Reasons for not collecting particular samples are provided in Section 2.0.

2  Includes both surface and subsurface soil samples, some of which could not be collected because
 of encountering refusal.  Neglecting refusal, the percentages that are shown as less than 90 percent in
this table are greater than 90 percent.

3  Some aqueous samples were filtered to allow for determining whether or not the observed metals concentrations were associated with 
turbidity.

4  The total number of samples proposed does not include discretionary samples that were not collected.
5  All instances of seep samples not collected were caused by no seeps being available during the sampling event.



TABLE H-2
PERCENT COMPLETENESS FOR ANALYTICAL FRACTIONS, ROUNDS 1, 2, AND 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B 146) (1)

NSWC CRANE
CRANE, INDIANA
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% Completeness

SVOC 1056 79 92 5 264 14 94 7

Soil Sediment
Analytical Fraction Total Data Points Rejected Data Points Tot% Completeness al Data Points Rejected Data Points

ROUND 1
% Completeness

AVS NA NA NA 3 0 100.0
SEM NA NA NA 18 0 100.0

AVS/SEM NA NA NA 3 0 100.0
CEC 13 0 100.0 3 0 100.0

M 1782 0 100.0 243 0 100.0
DIOX 700 0 100.0 NA NA NA
EXP 1056 2 99.8 144 0 100.0

HERB 132 0 100.0 18 0 100.0
SVOC 5808 163 97.2 792 25 96.8
VOC 2448 24 99.0 NA NA NA
PAH 1122 0 100.0 153 0 100.0
PCB 238 0 100.0 NA NA NA
PH 13 0 100.0 3 0 100.0

TOC 13 0 100.0 3 0 100.0

Ground Water Surface Water
Analytical Fraction Total Data Points Rejected Data Points Tot% Completeness al Data Points Rejected Data PointsROUND 1

M 297 0 100.0 372 0 100.0
EXP 160 0 100.0 48 1 97.9

HERB 20 0 100.0 6 1 83.3
SVOC 1056 79 92 5. 264 14 94 7.
VOC 561 50 91.1 NA NA NA
PAH 170 0 100.0 51 0 100.0
NH3 10 0 100.0 3 0 100.0
NITA 10 0 100.0 3 0 100.0
PH 13 0 100.0 2 0 100.0



TABLE H-2
PERCENT COMPLETENESS FOR ANALYTICAL FRACTIONS, ROUNDS 1, 2, AND 3

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B 146) (1)

NSWC CRANE
CRANE, INDIANA
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% Completeness

Soil Sediment
Analytical Fraction Total Data Points Rejected Data Points Tot% Completeness al Data Points Rejected Data Points

ROUND 2
% Completeness

EXP NA NA NA 140 0 100.0
M 125 0 100.0 250 0 100.0

VOC 220 7 96.8 605 11 98.2
PAH NA NA NA 17 0 100.0
PCB NA NA NA NA NA NA

Ground Water Surface Water
Analytical Fraction Total Data Points Rejected Data Points Tot% Completeness al Data Points Rejected Data PointsROUND 2

HERB NA NA NA NA NA NA
EXP 420 0 100.0 168 0 100.0

M 650 0 100.0 400 0 100.0
CL 17 0 100.0 NA NA NA

NTIA 17 0 100.0 8 0 100.0
VOC 1182 44 96.3 605 27 95.5
PAH NA NA NA NA NA NA
SO4 17 0 100.0 NA NA NA
TOC 3 0 100.0 NA NA NA



TABLE H-2
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M Metals PAH Polynuclear aromatic hydrocarbons

Soil Sediment
Analytical Fraction Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data Points

ROUND 3
% Completeness

EXP NA NA NA NA NA NA
FIELD NA NA NA NA NA NA

M 240 0 100.0 480 0 100.0
MF NA NA NA NA NA NA

MISC NA NA NA NA NA NA
OV 5334 192 96.4 220 4 98.2

Ground Water Surface Water
Analytical Fraction Total Data Points Rejected Data Points % Completeness Total Data Points Rejected Data PointsROUND 3 % Completeness

EXP 336 0 100.0 56 0 100.0
FIELD 136 0 100.0 120 0 100.0

M 120 0 100.0 480 0 100.0
MF NA NA NA 480 0 100.0

MISC NA NA NA 4 0 100.0
OV 1265 22 98.3 440 8 98.2

1. The completeness estimate for the composting operation was 100 percent for each fraction.  

CEC - Cation Exchange Capacity VOC - Volatile organic compounds
EXP - Explosives PCB - Polychlorinated biphenyls
HERB - Herbicides PEST - Pesticides
M - Metals - PAH - Polynuclear aromatic hydrocarbons -   
SVOC - Semivolatile organic compounds, except PAHs TOC - Total organic carbon
NH3 - Ammonia AVS - AVS/SEM
NITA - Nitrate/Nitrite OVG - Dissolved organic gases
SEM - AVS/SEM AVS/SEM - Acid volatile sulfides/simultaneously extracted metals
CL - Chloride DIOX - Dioxins and furans
SO4 - Sulfate NA - Not Analyzed



TABLE H-3 
REJECTED DATA FOR ROUNDS 1, 2, AND 3

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)
NSWC CRANE,

CRANE INDIANA

PAGE 1 OF 16
Sample Fraction Parameter Reason for Rejection
Round 1

16SS0150002 EXP PICRAMIC ACID D
16SS0210002 EXP PICRAMIC ACID D

16SW0701 HERB PENTACHLOROPHENOL U
16SB0380203 SVOC 1,4-PHENYLENEDIAMINE C
16SB0390203 SVOC 1,4-PHENYLENEDIAMINE C
16SB0400506 SVOC 1,4-PHENYLENEDIAMINE C
16SB0400608 SVOC 1,4-PHENYLENEDIAMINE C
16SS0130002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0190002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0200002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0210002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0220002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0230002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0250002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0270002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0280002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0290002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0300002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0350002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0380002 SVOC 1,4-PHENYLENEDIAMINE C
16SS0390002 SVOC 1,4-PHENYLENEDIAMINE C

16GW0201 SVOC 2,3,4,6-TETRACHLOROPHENOL R
16GWT0601 SVOC 2,3,4,6-TETRACHLOROPHENOL R
16GW0201 SVOC 2,4,5-TRICHLOROPHENOL R

16GWT0601 SVOC 2,4,5-TRICHLOROPHENOL R
16GW0201 SVOC 2,4,6-TRICHLOROPHENOL R

16GWT0601 SVOC 2,4,6-TRICHLOROPHENOL R
16GW0201 SVOC 2,4-DICHLOROPHENOL R,

16GWT0601 SVOC 2,4-DICHLOROPHENOL R
16GW0201 SVOC 2,4-DIMETHYLPHENOL R

16GWT0601 SVOC 2,4-DIMETHYLPHENOL R
16GW0201 SVOC 2,4-DINITROPHENOL ER
16GW0301 SVOC 2,4-DINITROPHENOL E
16GW0501 SVOC 2,4-DINITROPHENOL DE

16GWT0301 SVOC 2,4-DINITROPHENOL E
16GWT0501 SVOC 2,4-DINITROPHENOL E
16GWT0601 SVOC 2,4-DINITROPHENOL ER
16SW0201 SVOC 2,4-DINITROPHENOL D
16GW0201 SVOC 2,6-DICHLOROPHENOL R

16GWT0601 SVOC 2,6-DICHLOROPHENOL R
16GW0201 SVOC 2-CHLOROPHENOL R

16GWT0601 SVOC 2-CHLOROPHENOL R
16GW0201 SVOC 2-METHYLPHENOL R

16GWT0601 SVOC 2-METHYLPHENOL R



TABLE H-3 
REJECTED DATA FOR ROUNDS 1, 2, AND 3

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)
NSWC CRANE,

CRANE INDIANA

PAGE 2 OF 16
Sample Fraction Parameter Reason for Rejection

16GW0201 SVOC 2-NITROPHENOL R
16GWT0601 SVOC 2-NITROPHENOL R
16GW0201 SVOC 3&4-METHYLPHENOL R

16GWT0601 SVOC 3&4-METHYLPHENOL R
16SS0150002 SVOC 3,3'-DICHLOROBENZIDINE D

16GW0201 SVOC 4,6-DINITRO-2-METHYLPHENOL R
16GW0501 SVOC 4,6-DINITRO-2-METHYLPHENOL D

16GWT0601 SVOC 4,6-DINITRO-2-METHYLPHENOL R
16SW0201 SVOC 4,6-DINITRO-2-METHYLPHENOL D
16GW0201 SVOC 4-CHLORO-3-METHYLPHENOL R

16GWT0601 SVOC 4-CHLORO-3-METHYLPHENOL R
16GW0201 SVOC 4-NITROPHENOL ER
16GW0301 SVOC 4-NITROPHENOL E
16GW0501 SVOC 4-NITROPHENOL E

16GWT0301 SVOC 4-NITROPHENOL E
16GWT0501 SVOC 4-NITROPHENOL E
16GWT0601 SVOC 4-NITROPHENOL ER
16SW0201 SVOC 4-NITROPHENOL D
16GW0101 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GW0201 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GW0202 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GW0301 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GW0401 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GW0501 SVOC 4-NITROQUINOLINE-1-OXIDE C

16GWT0201 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GWT0301 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GWT0401 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GWT0501 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GWT0601 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GWT0602 SVOC 4-NITROQUINOLINE-1-OXIDE C

16SB0010406 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0020406 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0110204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0120204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0130204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0170204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0180203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0190203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0220203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0230203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0240203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0250203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0260204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0270203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0280203 SVOC 4-NITROQUINOLINE-1-OXIDE C
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16SB0290203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0300203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0320204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0330204 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0340203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0360203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0380203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0390203 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0400506 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0400608 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0410305 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SB0410507 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD020004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD030004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD040004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD050004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD060004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD080004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD090004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD100004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SD110004 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0010002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0020002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0030002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0040002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0050002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0060002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0070002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0080002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0090002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0100002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0110002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0120002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0130002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0140002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0150002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0160002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0170002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0180002 SVOC 4-NITROQUINOLINE-1-OXIDE CH
16SS0190002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0200002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0210002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0220002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0230002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0240002 SVOC 4-NITROQUINOLINE-1-OXIDE C
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16SS0250002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0260002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0270002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0280002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0290002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0300002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0310002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0320002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0330002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0340002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0350002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0360002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0370002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0380002 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SS0390002 SVOC 4-NITROQUINOLINE-1-OXIDE C

16SW0101 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SW0201 SVOC 4-NITROQUINOLINE-1-OXIDE C
16SW0701 SVOC 4-NITROQUINOLINE-1-OXIDE C
16GW0101 SVOC ARAMITE C
16GW0201 SVOC ARAMITE C
16GW0202 SVOC ARAMITE C
16GW0301 SVOC ARAMITE C
16GW0401 SVOC ARAMITE C
16GW0501 SVOC ARAMITE C

16GWT0201 SVOC ARAMITE C
16GWT0301 SVOC ARAMITE C
16GWT0401 SVOC ARAMITE C
16GWT0501 SVOC ARAMITE C
16GWT0601 SVOC ARAMITE C
16GWT0602 SVOC ARAMITE C

16SB0010406 SVOC ARAMITE C
16SB0020406 SVOC ARAMITE C
16SB0110204 SVOC ARAMITE C
16SB0120204 SVOC ARAMITE C
16SB0130204 SVOC ARAMITE C
16SB0170204 SVOC ARAMITE C
16SB0180203 SVOC ARAMITE C
16SB0190203 SVOC ARAMITE C
16SB0220203 SVOC ARAMITE C
16SB0230203 SVOC ARAMITE C
16SB0240203 SVOC ARAMITE C
16SB0250203 SVOC ARAMITE C
16SB0260204 SVOC ARAMITE C
16SB0270203 SVOC ARAMITE C
16SB0280203 SVOC ARAMITE C
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16SB0290203 SVOC ARAMITE C
16SB0300203 SVOC ARAMITE C
16SB0320204 SVOC ARAMITE C
16SB0330204 SVOC ARAMITE C
16SB0340203 SVOC ARAMITE C
16SB0360203 SVOC ARAMITE C
16SB0410305 SVOC ARAMITE C
16SB0410507 SVOC ARAMITE C
16SD030004 SVOC ARAMITE C
16SD040004 SVOC ARAMITE C
16SD050004 SVOC ARAMITE C
16SD080004 SVOC ARAMITE C
16SD100004 SVOC ARAMITE C
16SD110004 SVOC ARAMITE C
16SS0010002 SVOC ARAMITE C
16SS0020002 SVOC ARAMITE C
16SS0030002 SVOC ARAMITE C
16SS0040002 SVOC ARAMITE C
16SS0050002 SVOC ARAMITE C
16SS0060002 SVOC ARAMITE C
16SS0070002 SVOC ARAMITE C
16SS0080002 SVOC ARAMITE C
16SS0090002 SVOC ARAMITE C
16SS0100002 SVOC ARAMITE C
16SS0110002 SVOC ARAMITE C
16SS0120002 SVOC ARAMITE C
16SS0140002 SVOC ARAMITE C
16SS0150002 SVOC ARAMITE C
16SS0160002 SVOC ARAMITE C
16SS0170002 SVOC ARAMITE C
16SS0180002 SVOC ARAMITE CH
16SS0240002 SVOC ARAMITE C
16SS0260002 SVOC ARAMITE C
16SS0310002 SVOC ARAMITE C
16SS0320002 SVOC ARAMITE C
16SS0330002 SVOC ARAMITE C
16SS0340002 SVOC ARAMITE C
16SS0360002 SVOC ARAMITE C
16SS0370002 SVOC ARAMITE C

16SW0101 SVOC ARAMITE C
16SW0201 SVOC ARAMITE C
16SW0701 SVOC ARAMITE C
16GW0201 SVOC BENZYL ALCOHOL R
16GW0201 SVOC HEXACHLOROCYCLOPENTADIENE E
16GW0202 SVOC HEXACHLOROCYCLOPENTADIENE E
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16GW0301 SVOC HEXACHLOROCYCLOPENTADIENE E
16GW0501 SVOC HEXACHLOROCYCLOPENTADIENE E

16GWT0301 SVOC HEXACHLOROCYCLOPENTADIENE E
16GWT0501 SVOC HEXACHLOROCYCLOPENTADIENE E
16GWT0601 SVOC HEXACHLOROCYCLOPENTADIENE E
16GWT0602 SVOC HEXACHLOROCYCLOPENTADIENE E
16SD060004 SVOC HEXACHLOROCYCLOPENTADIENE D
16SS0150002 SVOC HEXACHLOROCYCLOPENTADIENE D

16SW0101 SVOC HEXACHLOROCYCLOPENTADIENE E
16SW0201 SVOC HEXACHLOROCYCLOPENTADIENE DE
16SW0701 SVOC HEXACHLOROCYCLOPENTADIENE E
16GW0101 SVOC KEPONE C
16GW0202 SVOC KEPONE C
16GW0401 SVOC KEPONE C
16GW0501 SVOC KEPONE C

16GWT0201 SVOC KEPONE C
16GWT0401 SVOC KEPONE C
16GWT0602 SVOC KEPONE C

16SB0260204 SVOC KEPONE C
16SB0320204 SVOC KEPONE C
16SB0330204 SVOC KEPONE C
16SB0340203 SVOC KEPONE C
16SB0360203 SVOC KEPONE C
16SB0380203 SVOC KEPONE C
16SB0390203 SVOC KEPONE C
16SB0400506 SVOC KEPONE C
16SB0400608 SVOC KEPONE C
16SD020004 SVOC KEPONE C
16SD030004 SVOC KEPONE C
16SD040004 SVOC KEPONE C
16SD050004 SVOC KEPONE C
16SD060004 SVOC KEPONE C
16SD080004 SVOC KEPONE C
16SD090004 SVOC KEPONE C
16SD100004 SVOC KEPONE C
16SD110004 SVOC KEPONE C
16SS0130002 SVOC KEPONE C
16SS0180002 SVOC KEPONE CH
16SS0190002 SVOC KEPONE C
16SS0200002 SVOC KEPONE C
16SS0210002 SVOC KEPONE C
16SS0220002 SVOC KEPONE C
16SS0230002 SVOC KEPONE C
16SS0250002 SVOC KEPONE C
16SS0260002 SVOC KEPONE C
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16SS0270002 SVOC KEPONE C
16SS0280002 SVOC KEPONE C
16SS0290002 SVOC KEPONE C
16SS0300002 SVOC KEPONE C
16SS0320002 SVOC KEPONE C
16SS0330002 SVOC KEPONE C
16SS0340002 SVOC KEPONE C
16SS0350002 SVOC KEPONE C
16SS0360002 SVOC KEPONE C
16SS0380002 SVOC KEPONE C
16SS0390002 SVOC KEPONE C

16SW0201 SVOC KEPONE C
16SW0701 SVOC KEPONE C
16GW0201 SVOC PHENOL R

16GWT0601 SVOC PHENOL R
16GW0101 VOC 2-BUTANONE C
16GW0201 VOC 2-BUTANONE C
16GW0301 VOC 2-BUTANONE C
16GW0401 VOC 2-BUTANONE C
16GW0501 VOC 2-BUTANONE C

16GWT0101 VOC 2-BUTANONE C
16GWT0201 VOC 2-BUTANONE C
16GWT0301 VOC 2-BUTANONE C
16GWT0401 VOC 2-BUTANONE C
16GWT0501 VOC 2-BUTANONE C
16GW0101 VOC ACETONE C
16GW0201 VOC ACETONE C
16GW0301 VOC ACETONE C
16GW0401 VOC ACETONE C
16GW0501 VOC ACETONE C

16GWT0201 VOC ACETONE C
16GWT0301 VOC ACETONE C
16GWT0401 VOC ACETONE C
16GWT0501 VOC ACETONE C
16GW0101 VOC ACROLEIN C
16GW0201 VOC ACROLEIN C
16GW0301 VOC ACROLEIN C
16GW0401 VOC ACROLEIN C
16GW0501 VOC ACROLEIN C

16GWT0101 VOC ACROLEIN C
16GWT0201 VOC ACROLEIN C
16GWT0301 VOC ACROLEIN C
16GWT0401 VOC ACROLEIN C
16GWT0501 VOC ACROLEIN C
16GWT0601 VOC ACROLEIN C
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16SB0020406 VOC ACROLEIN C
16SB0360203 VOC ACROLEIN C
16SB0410305 VOC ACROLEIN C
16SB0410507 VOC ACROLEIN C
16SS0010002 VOC ACROLEIN C
16SS0020002 VOC ACROLEIN C
16SS0030002 VOC ACROLEIN C
16SS0040002 VOC ACROLEIN C
16SS0050002 VOC ACROLEIN C
16SS0060002 VOC ACROLEIN C
16SS0070002 VOC ACROLEIN C
16SS0080002 VOC ACROLEIN C
16SS0090002 VOC ACROLEIN C
16SS0100002 VOC ACROLEIN C
16SS0110002 VOC ACROLEIN C
16SS0140002 VOC ACROLEIN C
16SS0150002 VOC ACROLEIN C
16SS0160002 VOC ACROLEIN C
16SS0170002 VOC ACROLEIN C
16SS0260002 VOC ACROLEIN C
16SS0320002 VOC ACROLEIN C
16SS0330002 VOC ACROLEIN C
16SS0340002 VOC ACROLEIN C
16SS0360002 VOC ACROLEIN C

16GW0101 VOC ACRYLONITRILE C
16GW0201 VOC ACRYLONITRILE C
16GW0301 VOC ACRYLONITRILE C
16GW0401 VOC ACRYLONITRILE C
16GW0501 VOC ACRYLONITRILE C

16GWT0101 VOC ACRYLONITRILE C
16GWT0201 VOC ACRYLONITRILE C
16GWT0301 VOC ACRYLONITRILE C
16GWT0401 VOC ACRYLONITRILE C
16GWT0501 VOC ACRYLONITRILE C
16GW0101 VOC METHACRYLONITRILE C
16GW0201 VOC METHACRYLONITRILE C
16GW0301 VOC METHACRYLONITRILE C
16GW0401 VOC METHACRYLONITRILE C
16GW0501 VOC METHACRYLONITRILE C

16GWT0101 VOC METHACRYLONITRILE C
16GWT0201 VOC METHACRYLONITRILE C
16GWT0301 VOC METHACRYLONITRILE C
16GWT0401 VOC METHACRYLONITRILE C
16GWT0501 VOC METHACRYLONITRILE C

Round 2
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16GW0102 VOC ACROLEIN C
16GW0203 VOC ACROLEIN C
16GW0302 VOC ACROLEIN C
16GW0402 VOC ACROLEIN C
16GW0502 VOC ACROLEIN C

16GWT0102 VOC ACROLEIN C
16GWT0202 VOC ACROLEIN C
16GWT0302 VOC ACROLEIN C
16GWT0402 VOC ACROLEIN C
16GWT0502 VOC 2-BUTANONE C
16GWT0502 VOC ACETONE C
16GWT0502 VOC ACROLEIN C
16GWT0502 VOC ACRYLONITRILE C
16GWT0502 VOC METHACRYLONITRILE C
16GWT0603 VOC ACROLEIN C
16GWT0801 VOC ACROLEIN C
16GWT0901 VOC 2-BUTANONE C
16GWT0901 VOC ACETONE C
16GWT0901 VOC ACROLEIN C
16GWT0901 VOC ACRYLONITRILE C
16GWT0901 VOC METHACRYLONITRILE C
16GWT1001 VOC 2-BUTANONE C
16GWT1001 VOC ACETONE C
16GWT1001 VOC ACROLEIN C
16GWT1001 VOC ACRYLONITRILE C
16GWT1001 VOC METHACRYLONITRILE C
16GWT1101 VOC ACROLEIN C
16GWT1201 VOC 2-BUTANONE C
16GWT1201 VOC ACETONE C
16GWT1201 VOC ACROLEIN C
16GWT1201 VOC ACRYLONITRILE C
16GWT1201 VOC METHACRYLONITRILE C
16GWT1301 VOC 2-BUTANONE C
16GWT1301 VOC ACETONE C
16GWT1301 VOC ACROLEIN C
16GWT1301 VOC ACRYLONITRILE C
16GWT1301 VOC METHACRYLONITRILE C
16GWT1501 VOC ACROLEIN C
16GWT1601 VOC ACETONE C
16GWT1601 VOC ACROLEIN C
16GWT1601 VOC ACRYLONITRILE C
16GWT1601 VOC METHACRYLONITRILE C
16GWT1701 VOC ACROLEIN C
16GWT1801 VOC ACROLEIN C

16SB0470405 VOC ACROLEIN C
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16SB0470405 VOC ACRYLONITRILE C
16SB0480203 VOC ACETONITRILE C
16SB0480203 VOC ACROLEIN C
16SB0490405 VOC ACROLEIN C
16SB0490405 VOC ACRYLONITRILE C
16SB0500103 VOC ACROLEIN C
16SD120004 VOC ACROLEIN C
16SD130004 VOC ACROLEIN C
16SD140004 VOC ACROLEIN C
16SD150004 VOC ACROLEIN C
16SD160004 VOC ACROLEIN C
16SD170004 VOC ACROLEIN C
16SD180004 VOC ACROLEIN C
16SD190004 VOC ACROLEIN C
16SD200004 VOC ACROLEIN C
16SD210004 VOC ACROLEIN C
16SD220004 VOC ACROLEIN C
16SW0102 VOC ACROLEIN C
16SW0202 VOC ACROLEIN C
16SW0702 VOC ACROLEIN C
16SW1201 VOC ACROLEIN C
16SW1301 VOC ACROLEIN C
16SW1401 VOC 2-BUTANONE C
16SW1401 VOC ACETONE C
16SW1401 VOC ACROLEIN C
16SW1401 VOC ACRYLONITRILE C
16SW1401 VOC METHACRYLONITRILE C
16SW1501 VOC ACROLEIN C
16SW1701 VOC 2-BUTANONE C
16SW1701 VOC ACETONE C
16SW1701 VOC ACROLEIN C
16SW1701 VOC ACRYLONITRILE C
16SW1701 VOC METHACRYLONITRILE C
16SW1801 VOC 2-BUTANONE C
16SW1801 VOC ACETONE C
16SW1801 VOC ACROLEIN C
16SW1801 VOC ACRYLONITRILE C
16SW1801 VOC METHACRYLONITRILE C
16SW2001 VOC ACROLEIN C
16SW2101 VOC 2-BUTANONE C
16SW2101 VOC ACETONE C
16SW2101 VOC ACROLEIN C
16SW2101 VOC ACRYLONITRILE C
16SW2101 VOC METHACRYLONITRILE C
Round 3
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16SB0560206 VOC 1,1,1,2-TETRACHLOROETHANE N
16SB0560206 VOC 1,1,1-TRICHLOROETHANE N
16SB0560206 VOC 1,1,2,2-TETRACHLOROETHANE N
16SB0560206 VOC 1,1-DICHLOROETHANE N
16SB0560206 VOC 1,1-DICHLOROETHENE N
16SB0560206 VOC 1,2,3-TRICHLOROPROPANE N
16SB0560206 VOC 1,2-DIBROMO-3-CHLOROPROPANE N
16SB0600609 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0610206 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0630206 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0630608 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0640206 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0640608 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0650206 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0650608 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SS0600102 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SS0630102 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SS0640102 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SS0650102 VOC 1,2-DIBROMO-3-CHLOROPROPANE C
16SB0560206 VOC 1,2-DIBROMOETHANE N
16SB0560206 VOC 1,2-DICHLOROETHANE N
16SB0560206 VOC 1,2-DICHLOROPROPANE N
16SB0560206 VOC 2-BUTANONE N
16SB0600609 VOC 2-BUTANONE C
16SB0610206 VOC 2-BUTANONE C
16SB0630206 VOC 2-BUTANONE C
16SB0630608 VOC 2-BUTANONE C
16SB0640206 VOC 2-BUTANONE C
16SB0640608 VOC 2-BUTANONE C
16SB0650206 VOC 2-BUTANONE C
16SB0650608 VOC 2-BUTANONE C
16SS0600102 VOC 2-BUTANONE C
16SS0630102 VOC 2-BUTANONE C
16SS0640102 VOC 2-BUTANONE C
16SS0650102 VOC 2-BUTANONE C
16SB0560206 VOC 2-HEXANONE N
16SB0560206 VOC 3-CHLOROPROPENE N
16SB0560206 VOC 4-METHYL-2-PENTANONE N
16SB0630608 VOC ACETONE C
16SS0630102 VOC ACETONE C
16SS0650102 VOC ACETONE C
16SB0510204 VOC ACROLEIN C
16SB0520205 VOC ACROLEIN C
16SB0530205 VOC ACROLEIN C
16SB0540205 VOC ACROLEIN C
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16SB0550206 VOC ACROLEIN C
16SB0550607 VOC ACROLEIN C
16SB0560206 VOC ACROLEIN C
16SB0560608 VOC ACROLEIN C
16SB0570206 VOC ACROLEIN C
16SB0580206 VOC ACROLEIN C
16SB0580607 VOC ACROLEIN C
16SB0590206 VOC ACROLEIN C
16SB0590608 VOC ACROLEIN C
16SB0600206 VOC ACROLEIN CN
16SB0600609 VOC ACROLEIN C
16SB0610206 VOC ACROLEIN C
16SB0610607 VOC ACROLEIN C
16SB0620206 VOC ACROLEIN C
16SB0620607 VOC ACROLEIN C
16SB0630206 VOC ACROLEIN C
16SB0630608 VOC ACROLEIN C
16SB0640206 VOC ACROLEIN C
16SB0640608 VOC ACROLEIN C
16SB0650206 VOC ACROLEIN C
16SB0650608 VOC ACROLEIN C
16SB0660206 VOC ACROLEIN C
16SB0660608 VOC ACROLEIN C
16SB0670206 VOC ACROLEIN C
16SB0670609 VOC ACROLEIN C
16SB0680206 VOC ACROLEIN C
16SB0680609 VOC ACROLEIN C
16SB0690206 VOC ACROLEIN C
16SB0690607 VOC ACROLEIN C
16SB0700206 VOC ACROLEIN C
16SB0700607 VOC ACROLEIN C
16SB0710206 VOC ACROLEIN C
16SB0720206 VOC ACROLEIN C
16SB0720607 VOC ACROLEIN C
16SB0730204 VOC ACROLEIN C
16SB0740206 VOC ACROLEIN C
16SB0750203 VOC ACROLEIN C
16SB0760206 VOC ACROLEIN C
16SB0760607 VOC ACROLEIN C
16SB0770206 VOC ACROLEIN C
16SB0770610 VOC ACROLEIN C
16SB0780206 VOC ACROLEIN C
16SB0780609 VOC ACROLEIN C
16SB0900406 VOC ACROLEIN C
16SB0900608 VOC ACROLEIN C
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16SB0910406 VOC ACROLEIN C
16SB0910609 VOC ACROLEIN C
16SB0920406 VOC ACROLEIN C
16SB0920608 VOC ACROLEIN C
16SB0930406 VOC ACROLEIN C
16SB0930608 VOC ACROLEIN C
16SB0940708 VOC ACROLEIN C
16SB0950406 VOC ACROLEIN C
16SB0950607 VOC ACROLEIN C
16SB0960406 VOC ACROLEIN C
16SB0960608 VOC ACROLEIN C
16SB0970406 VOC ACROLEIN C
16SB0970607 VOC ACROLEIN C
16SB0980206 VOC ACROLEIN C
16SB0980607 VOC ACROLEIN C
16SB0990206 VOC ACROLEIN C
16SB0990608 VOC ACROLEIN C

16SD2701 VOC ACROLEIN C
16SD2801 VOC ACROLEIN C
16SD2901 VOC ACROLEIN C
16SD3001 VOC ACROLEIN C

16SS0510102 VOC ACROLEIN C
16SS0520102 VOC ACROLEIN C
16SS0530102 VOC ACROLEIN C
16SS0540102 VOC ACROLEIN C
16SS0550102 VOC ACROLEIN C
16SS0560102 VOC ACROLEIN C
16SS0570102 VOC ACROLEIN C
16SS0580102 VOC ACROLEIN C
16SS0590102 VOC ACROLEIN C
16SS0600102 VOC ACROLEIN C
16SS0610102 VOC ACROLEIN C
16SS0620102 VOC ACROLEIN C
16SS0630102 VOC ACROLEIN C
16SS0640102 VOC ACROLEIN C
16SS0650102 VOC ACROLEIN C
16SS0660102 VOC ACROLEIN C
16SS0670102 VOC ACROLEIN C
16SS0680102 VOC ACROLEIN C
16SS0690102 VOC ACROLEIN C
16SS0700102 VOC ACROLEIN C
16SS0710102 VOC ACROLEIN C
16SS0720102 VOC ACROLEIN C
16SS0730102 VOC ACROLEIN C
16SS0740102 VOC ACROLEIN C
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16SS0750102 VOC ACROLEIN C
16SS0760102 VOC ACROLEIN C
16SS0770102 VOC ACROLEIN C
16SS0780102 VOC ACROLEIN C
16SS0980102 VOC ACROLEIN C
16SS0990102 VOC ACROLEIN C

16GW0103 VOC ACROLEIN C
16GW0204 VOC ACROLEIN C
16GW0303 VOC ACROLEIN C
16GW0403 VOC ACROLEIN C
16GW0503 VOC ACROLEIN C

16GWT0103 VOC ACROLEIN C
16GWT0203 VOC ACROLEIN C
16GWT0303 VOC ACROLEIN C
16GWT0403 VOC ACROLEIN C
16GWT0503 VOC ACROLEIN C
16GWT0604 VOC ACROLEIN C
16GWT0902 VOC ACROLEIN C
16GWT1002 VOC ACROLEIN C
16GWT1102 VOC ACROLEIN C
16GWT1202 VOC ACROLEIN C
16GWT1302 VOC ACROLEIN C
16GWT1502 VOC ACROLEIN C
16GWT1602 VOC ACROLEIN C
16GWT1702 VOC ACROLEIN C
16GWT1802 VOC ACROLEIN C
16GWT1901 VOC ACROLEIN C
16GWT2001 VOC ACROLEIN C
16SW1202 VOC ACROLEIN C
16SW1302 VOC ACROLEIN C
16SW2401 VOC ACROLEIN C
16SW2601 VOC ACROLEIN C
16SW2701 VOC ACROLEIN C
16SW2801 VOC ACROLEIN C
16SW2901 VOC ACROLEIN C
16SW3001 VOC ACROLEIN C

16SB0560206 VOC ACRYLONITRILE N
16SB0600609 VOC ACRYLONITRILE C
16SB0610206 VOC ACRYLONITRILE C
16SB0630206 VOC ACRYLONITRILE C
16SB0630608 VOC ACRYLONITRILE C
16SB0640206 VOC ACRYLONITRILE C
16SB0640608 VOC ACRYLONITRILE C
16SB0650206 VOC ACRYLONITRILE C
16SB0650608 VOC ACRYLONITRILE C
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16SS0600102 VOC ACRYLONITRILE C
16SS0630102 VOC ACRYLONITRILE C
16SS0640102 VOC ACRYLONITRILE C
16SS0650102 VOC ACRYLONITRILE C
16SB0560206 VOC BENZENE N
16SB0560206 VOC BROMODICHLOROMETHANE N
16SB0560206 VOC BROMOFORM N
16SB0560206 VOC CARBON DISULFIDE N
16SB0560206 VOC CARBON TETRACHLORIDE N
16SB0560206 VOC CHLOROBENZENE N
16SB0560206 VOC CHLORODIBROMOMETHANE N
16SB0560206 VOC CHLOROETHANE N
16SB0560206 VOC CHLOROMETHANE N
16SB0560206 VOC CHLOROPRENE N
16SB0560206 VOC CIS-1,2-DICHLOROETHENE N
16SB0560206 VOC CIS-1,3-DICHLOROPROPENE N
16SB0560206 VOC DIBROMOMETHANE N
16SB0560206 VOC DICHLORODIFLUOROMETHANE N
16SB0560206 VOC ETHYL METHACRYLATE N
16SB0560206 VOC ETHYLBENZENE N
16SB0560206 VOC METHACRYLONITRILE N
16SB0600609 VOC METHACRYLONITRILE C
16SB0610206 VOC METHACRYLONITRILE C
16SB0630206 VOC METHACRYLONITRILE C
16SB0630608 VOC METHACRYLONITRILE C
16SB0640206 VOC METHACRYLONITRILE C
16SB0640608 VOC METHACRYLONITRILE C
16SB0650206 VOC METHACRYLONITRILE C
16SB0650608 VOC METHACRYLONITRILE C
16SS0600102 VOC METHACRYLONITRILE C
16SS0630102 VOC METHACRYLONITRILE C
16SS0640102 VOC METHACRYLONITRILE C
16SS0650102 VOC METHACRYLONITRILE C
16SB0560206 VOC METHYL IODIDE N
16SS0770102 VOC METHYL IODIDE C
16SB0560206 VOC METHYL METHACRYLATE N
16SB0560206 VOC METHYLENE CHLORIDE N
16SB0560206 VOC STYRENE N
16SB0560206 VOC TETRACHLOROETHENE N
16SB0560206 VOC TOLUENE N
16SB0560206 VOC TOTAL XYLENES N
16SB0560206 VOC TRANS-1,2-DICHLOROETHENE N
16SB0560206 VOC TRANS-1,3-DICHLOROPROPENE N
16SB0560206 VOC TRANS-1,4-DICHLORO-2-BUTENE N
16SB0560206 VOC TRICHLOROFLUOROMETHANE N
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16SB0560206 VOC VINYL ACETATE N

C = Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.) Noncompliance
D = MS/MSD Recovery Noncompliance
E = LCS/LCSD Recovery Noncompliance
H = Holding Time Exceedance
N = Internal standard non-compliance
R = Surrogates Recovery Noncompliance
U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC 

EXP = Explosives
HERB = Herbicides
SVOC = Semivolatile organic compounds
VOC = Volatile organice compounds
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion(2)

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV
Laboratory 

RL

Risk-
Based 
Target 
Level(3)

Composting Operation mg/kg mg/kg mg/kg mg/kg mg/kg
EXP 1,3,5-TRINITROBENZENE 0.1 5 NA NA 3.3

1,3-DINITROBENZENE 0.0 7 NA NA 6.5
2,4,6-TRINITROTOLUENE 0.0 2.5 NA NA 15
2,4-DINITROTOLUENE 0.1 10 NA NA 130
2,6-DINITROTOLUENE 0.2 10 NA NA 65
2-AMINO-4,6-DINITROTOLUENE 0.0 10 NA NA 1400
2-NITROTOLUENE 0.1 5 NA NA 650
3-NITROTOLUENE 0.2 5 NA NA 650
4-AMINO-2,6-DINITROTOLUENE 0.0 54.3 NA NA 65
4-NITROTOLUENE 0.1 5 NA NA 650
BUTYL ETHER 0.0 5 NA NA  --
HMX 0.0 5 NA NA 3300
PETN 0.2 3.08 NA NA 0.25
RDX 0.0 5 NA NA 4.0
TETRYL 0.3 7 NA NA 650

M ARSENIC 10.3 25.9 NA NA 0.32
BARIUM 69.4 69.4 NA NA 5300
CADMIUM 0.0 1.3 NA NA 38
MERCURY 0.0 1 NA NA 23
SELENIUM 0.4 51.8 NA NA 380
SILVER 0.1 2.6 NA NA 380

VOC ug/kg ug/kg ug/kg ug/kg ug/kg
2-BUTANONE 0 616 NA NA 7100000
4-METHYL-2-PENTANONE 0 308 NA NA 770000

Data Reference Values

4-METHYL-2-PENTANONE 0 308 NA NA 770000
ACETONE 0 1230 NA NA 2000000
METHYLENE CHLORIDE 0 308 NA NA 7800
TOLUENE 0 308 NA NA 790000
TOTAL XYLENES 0 308 NA NA 320000

PEST/PCB AROCLOR-1242 39 7400 NA NA
AROCLOR-1254 39 7400 NA NA
AROCLOR-1260 39 7400 NA NA

Round 1 ng/kg ng/kg ng/kg ng/kg ng/kg
DIOX 1,2,3,4,6,7,8,9-OCDD 49.4 49.4 0.25 0.5 2800

1,2,3,4,6,7,8,9-OCDF 0.1 3.4 0.25 0.5 2800
1,2,3,4,6,7,8-HPCDD 1.5 1.5 0.25 0.5 28
1,2,3,4,6,7,8-HPCDF 0.07 6.2 0.25 0.5 28
1,2,3,4,7,8,9-HPCDF 0.08 1.5 0.25 0.5 28
1,2,3,4,7,8-HXCDD 0.09 1.5 0.25 0.5 2.8
1,2,3,4,7,8-HXCDF 0.05 1.2 0.25 0.5 2.8
1,2,3,6,7,8-HXCDD 0.09 1.4 0.25 0.5 2.8
1,2,3,6,7,8-HXCDF 0.04 0.8 0.25 0.5 2.8



TABLE H- 4

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs,
COMPOSTING DATA, ROUNDS 1, 2, AND 3

SWMU 13 - (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B 146)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 10

Fraction Parameter

Minimum 
Non-detect 
Concentra

tion(2)

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV
Laboratory 

RL

Risk-
Based 
Target 
Level(3)

Data Reference Values

1,2,3,7,8,9-HXCDD 0.1 2 0.25 0.5 2.8
1,2,3,7,8,9-HXCDF 0.06 0.9 0.25 0.5 2.8
1,2,3,7,8-PECDD 0.1 1.1 0.25 0.5 0.28
1,2,3,7,8-PECDF 0.06 0.7 0.25 0.5 5.6
2,3,4,6,7,8-HXCDF 0.05 0.8 0.25 0.5 2.8
2,3,4,7,8-PECDF 0.07 0.66 0.25 0.5 0.56
2,3,7,8-TCDD 0.07 1.2 0.25 0.5 0.28
2,3,7,8-TCDF 0.05 0.5 0.25 0.5 2.8
TOTAL HPCDD 3.3 3.3  --  --  --
TOTAL HPCDF 0.08 1.9  --  --  --
TOTAL HXCDD 0.1 2  --  --  --
TOTAL HXCDF 0.05 0.51  --  --  --
TOTAL PECDD 0.1 2.8  --  --  --
TOTAL PECDF 0.07 0.87  --  --  --
TOTAL TCDD 0.07 5.2  --  --  --
TOTAL TCDF 0.05 7.9  --  --  --

EXP mg/kg mg/kg mg/kg mg/kg mg/kg
1,3,5-TRINITROBENZENE 0.25 0.25 0.25 0.5 1800
1,3-DINITROBENZENE 0.25 0.25 0.25 0.5 0.6547
2,4,6-TRINITROTOLUENE 0.25 0.25 0.25 0.5 16
2,4-DINITROTOLUENE 0.25 0.25 0.25 0.5 0.00004
2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 0.00003
2-AMINO-4,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.7
2-NITROTOLUENE 0.25 0.25 0.25 0.5 370
3-NITROTOLUENE 0.25 0.25 0.25 0.5 3703-NITROTOLUENE 0.25 0.25 0.25 0.5 370
4-AMINO-2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.78
4-NITROTOLUENE 0.25 0.25 0.25 0.5 370
HMX 0.25 0.25 0.25 0.5 3100
NITROBENZENE 0.25 0.25 0.25 0.5 0.007
PICRAMIC ACID 0.017 0.021 17 33  --
PICRIC ACID 0.017 0.021 17 33 C
RDX 0.25 0.25 0.25 0.5 4.4

EXP TETRYL 0.25 0.25 0.25 0.5 780
HERB ug/kg ug/kg ug/kg ug/kg ug/kg

HEXACHLOROPHENE 0.62 1.3 0.0067 0.017 0.19878
PENTACHLOROPHENOL 0.46 0.66 0.00034 0.00068 0.001

M mg/kg mg/kg mg/kg mg/kg mg/kg
ALUMINUM 3610 3610 3.4 25 76000
ANTIMONY 0.14 3.6 0.01 0.5 0.1423
BERYLLIUM 0.06 0.64 0.015 0.5 0.1
CADMIUM 0.09 0.66 0.02 0.5 0.00222
CALCIUM 58.7 380 1.98 100  --
LEAD 7.9 15.7 0.01 0.5 0.05373
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Minimum 
Non-detect 
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Non-detect 
Concentra

tion
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TV
Laboratory 

RL

Risk-
Based 
Target 
Level(3)

Data Reference Values

LITHIUM 2 6.3 0.055 2.5 1600
MERCURY 0.002 0.021 0.002 0.02 0.073
SELENIUM 0.02 0.54 0.02 0.5 0.02765
SILVER 0.02 0.26 0.015 0.5 2
SODIUM 12.7 84.9 2.32 50  --
THALLIUM 0.03 0.26 0.02 0.5 0.04
TIN 0.22 2.4 0.045 5 7.62
ZINC 4.5 2510 0.16 5 6.62

MISC TOTAL ORGANIC CARBON 1000 1000  --  --  --
ug/kg ug/kg ug/kg ug/kg ug/kg

SVOC 1,2,4,5-TETRACHLOROBENZENE 69 150 67 333 2020
1,2,4-TRICHLOROBENZENE 69 150 67 333 300
1,2-DICHLOROBENZENE 69 150 67 333 900
1,3-DICHLOROBENZENE 69 150 67 333 130
1,4-DICHLOROBENZENE 69 150 67 130 100
1,4-NAPHTHOQUINONE 69 150 67 333 44
1,4-PHENYLENEDIAMINE 69 150 67 333 12000000
1-NAPHTHYLAMINE 69 150 67 333 670
2,2'-OXYBIS(1-CHLOROPROPANE) 69 150 67 200  --
2,3,4,6-TETRACHLOROPHENOL 69 150 67 333 198.78
2,4,5-TRICHLOROPHENOL 69 150 67 333 14000
2,4,6-TRICHLOROPHENOL 69 150 67 200 8
2,4-DICHLOROPHENOL 69 150 67 333 50
2,4-DIMETHYLPHENOL 69 150 67 333 10
2,4-DINITROPHENOL 69 150 67 670 10
2,6-DICHLOROPHENOL 69 150 67 333 11702,6-DICHLOROPHENOL 69 150 67 333 1170
2-ACETYLAMINOFLUORENE 69 150 67 333 596.34
2-CHLORONAPHTHALENE 69 150 67 130 12.18
2-CHLOROPHENOL 69 150 67 200 200
2-METHYLNAPHTHALENE 3.4 4.9 3.3 6.7 700
2-METHYLPHENOL 69 150 67 333 800
2-NAPHTHYLAMINE 69 150 67 333  --
2-NITROANILINE 69 150 67 130 3500
2-NITROPHENOL 69 150 67 333 1600
2-PICOLINE 69 150 67 333 9900
3&4-METHYLPHENOL 69 150 67 333 310000
3,3'-DICHLOROBENZIDINE 69 150 67 333 0.3
3,3'-DIMETHYLBENZIDINE 69 150 67 333 53

SVOC 3-METHYLCHOLANTHRENE 69 150 67 333 77.94
3-NITROANILINE 69 150 67 333 3500
4,6-DINITRO-2-METHYLPHENOL 69 150 67 333 144.08
4-AMINOBIPHENYL 69 150 67 333  --
4-BROMOPHENYL PHENYL ETHER 69 150 67 130 1500
4-CHLORO-3-METHYLPHENOL 69 150 67 333 7950
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Based 
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Data Reference Values

4-CHLOROANILINE 69 150 67 333 30
4-CHLOROPHENYL PHENYL ETHER 69 150 67 333  --
4-NITROANILINE 69 150 67 333 3500
4-NITROPHENOL 69 150 67 333 5120
4-NITROQUINOLINE-1-OXIDE 69 150 67 333  --
5-NITRO-O-TOLUIDINE 69 150 67 333 15000
7,12-DIMETHYLBENZ(A)ANTHRACENE 69 150 67 333 16300
A,A-DIMETHYLPHENETHYLAMINE 69 150 67 670 61000
ACENAPHTHENE 3.5 4.9 3.3 6.7 29000
ACENAPHTHYLENE 3.5 4.9 3.3 6.7 130000
ACETOPHENONE 69 150 67 333 490
ANILINE 69 150 67 333 56.78
ANTHRACENE 3.5 4.9 3.3 6.7 51000
ARAMITE 69 150 67 333 19000
BENZO(A)ANTHRACENE 3.5 4.9 3.3 6.7 80
BENZO(A)PYRENE 3.5 4.9 3.3 6.7 62
BENZO(B)FLUORANTHENE 3.5 4.3 3.3 6.7 200
BENZO(G,H,I)PERYLENE 3.5 4.9 3.3 6.7 119000
BENZO(K)FLUORANTHENE 3.5 4.3 3.3 6.7 2000
BENZYL ALCOHOL 69 150 67 333 65800
BIS(2-CHLOROETHOXY)METHANE 69 150 67 333 302.09
BIS(2-CHLOROETHYL)ETHER 69 150 67 130 0.02
BIS(2-ETHYLHEXYL)PHTHALATE 69 1000 67 130 925.94
BUTYL BENZYL PHTHALATE 69 150 67 333 238.89
CHLOROBENZILATE 69 150 67 333 1800
CHRYSENE 3.5 4.3 3.3 6.7 4730CHRYSENE 3.5 4.3 3.3 6.7 4730
DIALLATE 69 150 67 333 452.14
DIBENZO(A,H)ANTHRACENE 3.5 4.9 3.3 6.7 62
DIBENZOFURAN 69 99 67 333 290000
DIETHYL PHTHALATE 69 150 67 130 23000
DIMETHYL PHTHALATE 69 150 67 333 734000
DI-N-BUTYL PHTHALATE 69 150 67 333 149.79
DI-N-OCTYL PHTHALATE 69 150 67 333 709000
DIPHENYLAMINE 69 150 67 333 1010
ETHYL METHANE SULFONATE 69 150 67 333  --
FLUORANTHENE 3.5 4.3 3.3 6.7 122000
FLUORENE 3.5 4.9 3.3 6.7 28000
HEXACHLOROBENZENE 69 150 67 130 100
HEXACHLOROBUTADIENE 69 150 67 67 39.76
HEXACHLOROCYCLOPENTADIENE 69 150 67 130 755.37
HEXACHLOROETHANE 69 150 67 130 20
HEXACHLOROPROPENE 69 150 67 333 20000
INDENO(1,2,3-CD)PYRENE 3.5 4.9 3.3 6.7 620
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SVOC ISODRIN 69 150 67 333 3.32
ISOPHORONE 69 150 67 333 30
ISOSAFROLE 69 150 67 333 9940
KEPONE 69 150 67 333 27
METHAPYRILENE 69 150 67 333 2780
METHYL METHANE SULFONATE 69 150 67 333 315.49
NAPHTHALENE 3.4 4.9 3.3 6.7 99.39
N-NITROSODIETHYLAMINE 69 150 67 333 3.2
N-NITROSODIMETHYLAMINE 69 150 67 333 0.0321
N-NITROSO-DI-N-BUTYLAMINE 69 150 67 333 24
N-NITROSO-DI-N-PROPYLAMINE 69 150 67 130 0.002
N-NITROSOMETHYLETHYLAMINE 69 150 67 333 1.66
N-NITROSOMORPHOLINE 69 150 67 333 70.57
N-NITROSOPIPERIDINE 69 150 67 333 6.65
N-NITROSOPYRROLIDINE 69 150 67 333 12.58
O,O,O-TRIETHYL PHOSPHOROTHIOATE 69 150 67 333 58250
O-TOLUIDINE 69 150 67 333 2000
P-(DIMETHYLAMINO)AZOBENZENE 69 150 67 333  --
PENTACHLOROBENZENE 69 150 67 333 496.95
PENTACHLOROETHANE 69 150 67 333 10700
PENTACHLORONITROBENZENE 69 150 67 333 1900
PHENACETIN 69 150 67 333 11700
PHENANTHRENE 3.5 4.3 3.3 6.7 45700
PHENOL 69 150 67 333 5000
PRONAMIDE 69 150 67 333 13.6
PYRENE 3.5 4.3 3.3 6.7 78500PYRENE 3.5 4.3 3.3 6.7 78500
PYRIDINE 69 150 67 333 1030
SAFROLE 69 150 67 333 403.98

VOC 1,1,1,2-TETRACHLOROETHANE 1 1.4 1 3 50
1,1,1-TRICHLOROETHANE 1 1.4 1 3 100
1,1,2,2-TETRACHLOROETHANE 1 1.4 1 3 0.2
1,1,2-TRICHLOROETHANE 1 1.4 1 3 0.9
1,1-DICHLOROETHANE 1 1.4 1 3 1000
1,1-DICHLOROETHENE 1 1.4 1 3 3
1,2,3-TRICHLOROPROPANE 1 1.4 1 3 1.4
1,2-DIBROMO-3-CHLOROPROPANE 1 1.4 1 3 35.18
1,2-DIBROMOETHANE 1 1.4 1 3 6.9
1,2-DICHLOROETHANE 1 1.4 1 3 1
1,2-DICHLOROPROPANE 1 1.4 1 3 1
1,4-DIOXANE 100 140 100 200 2050
2-BUTANONE 1 1.4 1 15 10000
2-HEXANONE 1 1.4 1 15 12600
3-CHLOROPROPENE 1 1.4 1 10 3000000
4-METHYL-2-PENTANONE 1 1.4 1 15 443000
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ACETONE 1 8 1 15 800
ACETONITRILE 41 56 40 80 1370
ACROLEIN 1 1.4 1 50 0.23
ACRYLONITRILE 1 1.4 1 10 210
BENZENE 1 1.4 1 3 2

VOC BROMODICHLOROMETHANE 1 1.4 1 3 30
BROMOFORM 1 1.4 1 3 40
BROMOMETHANE 1 1.4 1 3 10
CARBON DISULFIDE 1 1.4 1 3 94.12
CARBON TETRACHLORIDE 1 1.4 1 3 3
CHLOROBENZENE 1 1.4 1 3 70
CHLORODIBROMOMETHANE 1 1.4 1 3 20
CHLOROETHANE 1 1.4 1 3 3000
CHLOROFORM 1 1.4 1 3 30
CHLOROMETHANE 1 1.4 1 3 1200
CHLOROPRENE 1 1.4 1 3 3600
CIS-1,2-DICHLOROETHENE 1 1.4 1 3 20
CIS-1,3-DICHLOROPROPENE 1 1.4 1 3 0.2
DIBROMOMETHANE 1 1.4 1 3 67000
DICHLORODIFLUOROMETHANE 1 1.4 1 3 39500
ETHYL METHACRYLATE 1 1.4 1 3 30000
ETHYLBENZENE 1 1.4 1 3 700
ISOBUTANOL 41 56 40 80 20800
METHACRYLONITRILE 1 1.4 1 3 57.05
METHYL IODIDE 1 1.4 1 3  --
METHYL METHACRYLATE 1 1.4 1 30 984000METHYL METHACRYLATE 1 1.4 1 30 984000
METHYLENE CHLORIDE 1 13 1 3 1
PROPIONITRILE 41 56 40 80 49.83
STYRENE 1 1.4 1 3 200
TETRACHLOROETHENE 1 1.4 1 3 3
TOLUENE 1 1.4 1 3 600
TOTAL XYLENES 1 1.4 1 10 9000
TRANS-1,2-DICHLOROETHENE 1 1.4 1 3 30
TRANS-1,3-DICHLOROPROPENE 1 1.4 1 3 0.2
TRANS-1,4-DICHLORO-2-BUTENE 1 1.4 1 10 7.9
TRICHLOROETHENE 1 1.4 1 3 3
TRICHLOROFLUOROMETHANE 1 1.3 1 3 16400
VINYL ACETATE 1 1.4 1 30 2300
VINYL CHLORIDE 1 1.4 1 3 0.7

PEST/PCB AROCLOR-1016 18 25 17 33 679.71
AROCLOR-1221 35 50 34 67 220
AROCLOR-1232 18 25 17 33 220
AROCLOR-1242 18 25 17 33 220
AROCLOR-1248 18 22 17 33 220
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AROCLOR-1254 18 25 17 33 220
AROCLOR-1260 18 25 17 33 220

Round 2
M BERYLLIUM 0.63 0.87 0.015 0.5 32

CADMIUM 0.47 1 0.02 0.5 0.38
SELENIUM 0.37 0.82 0.02 0.5 0.26
SILVER 0.06 0.16 0.015 0.5 1.6
SODIUM 30.5 53 2.3185 50 NA
THALLIUM 0.24 0.32 0.02 0.5 0.04
TIN 0.82 0.92 0.045 5 47000

VOC 1,1,1,2-TETRACHLOROETHANE 0.814 1.18 1 3 7.1
1,1,1-TRICHLOROETHANE 0.814 1.18 1 3 97
1,1,2,2-TETRACHLOROETHANE 0.814 1.18 1 3 0.17
1,1,2-TRICHLOROETHANE 0.814 1.18 1 3 0.91
1,1-DICHLOROETHANE 0.814 1.18 1 3 1000
1,1-DICHLOROETHENE 0.814 1.18 1 3 2.9
1,2,3-TRICHLOROPROPANE 0.814 1.18 1 3 0.0037
1,2-DIBROMO-3-CHLOROPROPANE 0.814 1.18 1 3 0.092
1,2-DIBROMOETHANE 0.814 1.18 1 3 0.029
1,2-DICHLOROETHANE 0.814 1.18 1 3 1.2
1,2-DICHLOROPROPANE 0.814 1.18 1 3 1.5
1,4-DIOXANE 106 145 0.1 200 1.7
2-BUTANONE 0.814 1.18 1 10 4400
2-HEXANONE 0.814 1.18 1 10 NA
3-CHLOROPROPENE 0.814 1.18 1 10 1800
4-METHYL-2-PENTANONE 0.814 1.18 1 10 6204-METHYL-2-PENTANONE 0.814 1.18 1 10 620
ACETONE 0.978 1.18 1 10 730
ACETONITRILE 42.4 58 40 80 420000
ACROLEIN 0.814 1.18 1 10 0.23
ACRYLONITRILE 0.814 101 1 10 0.032
BENZENE 0.814 1.18 1 3 1.7
BROMODICHLOROMETHANE 0.814 1.18 1 3 32
BROMOFORM 0.814 1.18 1 3 38
BROMOMETHANE 0.814 1.18 1 3 12
CARBON DISULFIDE 0.814 1.18 1 3 1500
CARBON TETRACHLORIDE 0.814 1.18 1 3 3.3
CHLOROBENZENE 0.814 1.18 1 3 65
CHLORODIBROMOMETHANE 0.814 1.18 1 3 32
CHLOROETHANE 0.814 1.18 1 3 330
CHLOROFORM 0.814 1.18 1 3 29
CHLOROMETHANE 0.814 1.18 1 3 2
CHLOROPRENE 0.814 1.18 1 10 560
CIS-1,2-DICHLOROETHENE 0.814 1.12 1 3 20
CIS-1,3-DICHLOROPROPENE 0.814 1.18 1 3 0.3
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DIBROMOMETHANE 0.814 1.18 1 3 77
ETHYL METHACRYLATE 0.814 1.18 1 10 810
ETHYLBENZENE 0.814 1.18 1 3 670
ISOBUTANOL 42.4 58 40 80 2300
METHACRYLONITRILE 0.814 1.18 1 10 1
METHYL IODIDE 0.814 1.18 1 10 NA
METHYL METHACRYLATE 0.814 1.18 1 10 12000
METHYLENE CHLORIDE 14 28 1 3 1.2
PROPIONITRILE 42.4 58 40 80 NA
STYRENE 0.814 1.18 1 3 180
TETRACHLOROETHENE 0.814 1.18 1 3 2.9
TOLUENE 0.814 1.18 1 3 590
TRANS-1,2-DICHLOROETHENE 0.814 1.18 1 3 34
TRANS-1,3-DICHLOROPROPENE 0.814 1.18 1 3 0.3
TRANS-1,4-DICHLORO-2-BUTENE 0.814 1.18 1 10 NA

VOC TRICHLOROFLUOROMETHANE 0.814 1.18 1 3 8000
VINYL ACETATE 0.814 1.18 1 10 2300
VINYL CHLORIDE 0.814 1.18 1 3 0.67

PEST/PCB AROCLOR-1016 17 21 17 33 2.8
AROCLOR-1221 17 21 17 33 220
AROCLOR-1232 17 21 17 33 220
AROCLOR-1242 17 21 17 33 2.8
AROCLOR-1248 17 17 17 33 220
AROCLOR-1254 17 21 17 33 17
AROCLOR-1260 17 21 17 33 25

Round 3 mg/kg mg/kg mg/kg mg/kg mg/kgRound 3 mg/kg mg/kg mg/kg mg/kg mg/kg
M ANTIMONY 0.34 0.96 3.4 25 76000

BERYLLIUM 0.34 1 0.015 0.5 0.1
CADMIUM 0.13 0.75 0.02 0.5 0.00222
CALCIUM 35.6 35.6 1.98 100  --
SELENIUM 0.24 0.7 0.02 0.5 0.02765
SILVER 0.045 0.22 0.015 0.5 2
SODIUM 29.5 68.6 2.32 50  --
THALLIUM 0.19 0.5 0.02 0.5 0.04
TIN 0.35 1.2 0.045 5 7.62

ug/kg ug/kg ug/kg ug/kg ug/kg
VOC 1,1,1,2-TETRACHLOROETHANE 0.869 1.48 1 3 50

1,1,1-TRICHLOROETHANE 0.869 1.48 1 3 100
1,1,2,2-TETRACHLOROETHANE 0.869 1.48 1 3 0.2
1,1,2-TRICHLOROETHANE 0.869 1.48 1 3 0.9
1,1-DICHLOROETHANE 0.869 1.48 1 3 1000
1,1-DICHLOROETHENE 0.869 1.48 1 3 3
1,2,3-TRICHLOROPROPANE 0.869 1.48 1 3 1.4
1,2-DIBROMO-3-CHLOROPROPANE 0.869 1.48 1 3 35.18
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1,2-DIBROMOETHANE 0.869 1.48 1 3 6.9
1,2-DICHLOROETHANE 0.869 1.48 1 3 1
1,2-DICHLOROPROPANE 0.869 1.48 1 3 1
1,4-DIOXANE 87.3 174 100 200 2050
2-BUTANONE 0.869 1.48 1 15 10000
2-HEXANONE 0.869 1.48 1 15 12600
3-CHLOROPROPENE 0.869 1.48 1 10 3000000
4-METHYL-2-PENTANONE 0.869 1.48 1 15 443000
ACETONE 0.869 24 1 15 800
ACETONITRILE 34.9 69.5 40 80 1370
ACROLEIN 0.869 1.48 1 50 0.23
ACRYLONITRILE 0.869 1.48 1 10 210
BENZENE 0.869 1.48 1 3 2
BROMODICHLOROMETHANE 0.869 1.48 1 3 30
BROMOFORM 0.869 1.48 1 3 40
BROMOMETHANE 0.869 1.48 1 3 10
CARBON DISULFIDE 0.869 1.48 1 3 94.12
CARBON TETRACHLORIDE 0.869 1.48 1 3 3
CHLOROBENZENE 0.869 1.48 1 3 70
CHLORODIBROMOMETHANE 0.869 1.48 1 3 20
CHLOROETHANE 0.869 1.48 1 3 3000
CHLOROFORM 0.869 1.48 1 3 30
CHLOROMETHANE 0.869 1.48 1 3 1200
CHLOROPRENE 0.869 1.48 1 3 3600
CIS-1,2-DICHLOROETHENE 0.869 1.48 1 3 20
CIS-1,3-DICHLOROPROPENE 0.869 1.48 1 3 0.2CIS-1,3-DICHLOROPROPENE 0.869 1.48 1 3 0.2
DIBROMOMETHANE 0.869 1.48 1 3 67000
DICHLORODIFLUOROMETHANE 0.893 1.45 1 3 39500
ETHYL METHACRYLATE 0.869 1.48 1 3 30000
ETHYLBENZENE 0.869 1.48 1 3 700
ISOBUTANOL 34.9 69.5 40 80 20800
METHACRYLONITRILE 0.869 1.48 1 3 57.05
METHYL IODIDE 0.869 1.48 1 3  --
METHYL METHACRYLATE 0.869 1.48 1 30 984000
METHYLENE CHLORIDE 0.869 16 1 3 1
PROPIONITRILE 34.9 69.5 40 80 49.83
STYRENE 0.869 1.48 1 3 200
TETRACHLOROETHENE 0.869 1.48 1 3 3
TOLUENE 0.869 1.48 1 3 600
TOTAL XYLENES 0.869 1.48 1 10 9000
TRANS-1,2-DICHLOROETHENE 0.869 1.48 1 3 30
TRANS-1,3-DICHLOROPROPENE 0.869 1.48 1 3 0.2
TRANS-1,4-DICHLORO-2-BUTENE 0.869 1.48 1 10 7.9
TRICHLOROETHENE 0.893 1.35 1 3 3



TABLE H- 4

SOIL MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs,
COMPOSTING DATA, ROUNDS 1, 2, AND 3

SWMU 13 - (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B 146)

NSWC CRANE
CRANE, INDIANA
PAGE 10 OF 10

Fraction Parameter

Minimum 
Non-detect 
Concentra

tion(2)

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV
Laboratory 

RL

Risk-
Based 
Target 
Level(3)

Data Reference Values

TRICHLOROFLUOROMETHANE 0.869 1.45 1 3 16400
VINYL ACETATE 0.869 1.48 1 30 2300
VINYL CHLORIDE 0.869 1.48 1 3 0.7

DIOX  - Dioxins and furans
EXP - Explosives
HERB - Herbicides
M - Metals
MISC - Miscellanous
NA - Not available for the composting operation.
SVOC - Semivolatile organic compounds
VOC - Volatile organic compounds
PEST - Pesticides
PCB- Polychlorinated biphenyls
RL - Reporting limit (comparable to quantitation limit)
TV  - Analytical Threshold value (method detection limit adjusted for estimated sample matrix effects)
-- - Not applicable

MG/KG = milligrams per kilogram
NG/KG = nanogrms per kilogram
UG/KG = micrograms per kilogram

2 Some non-det values were reported as "0".  The xero-values were replaced with the next lowest nondetect value.
3 RFI Round 1 through 3 RBTL is th e lowest of all risk-based target levels listed in the QAPP. Composting data RBTLs are

1 Yellow or gray highlight indicates that the value exceeds the risk-based target level.  Analytes that did not 
exhibit any concentrations less than detection limits are not shown.

3 RFI Round 1 through 3 RBTL is th e lowest of all risk-based target levels listed in the QAPP.  Composting data RBTLs are
 the residential clenup levels as presented in the Interim Measures Report (insert reference). Dioxin RBTLs from the QAPP we
incorrect; correct values are shown,



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 7

Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Composting Operation
NA NA NA NA NA NA NA

mg/kg mg/kg mg/kg mg/kg mg/kg
AVS/SEM CADMIUM 0.001 0.002 0.02 0.5 0.4

LEAD 0.006 0.006 0.01 0.5 31
MERCURY 0.00003 0.00004 0.002 0.02 0.1
ZINC 0.031 0.426 0.16 5 120

EXP 1,3,5-TRINITROBENZENE 0.25 0.25 0.25 0.5 1800
1,3-DINITROBENZENE 0.25 0.25 0.25 (3) 0.5 0.000924
2,4,6-TRINITROTOLUENE 0.25 0.25 0.25 0.5 16
2,4-DINITROTOLUENE 0.25 0.25 0.25 0.5 0.00004
2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 0.00003
2-AMINO-4,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.7
2-NITROTOLUENE 0.25 0.25 0.25 0.5 370
3-NITROTOLUENE 0.25 0.25 0.25 0.5 370
4-AMINO-2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 4.7
4-NITROTOLUENE 0.25 0.25 0.25 0.5 370
HMX 0.25 0.25 0.25 0.5 3100
NITROBENZENE 0.25 0.25 0.25 0.5 0.007
PICRAMIC ACID 0.019 0.029 17 33  --
PICRIC ACID 0.019 0.029 17 33  --
RDX 0.25 0.25 0.25 0.5 4.4
TETRYL 0.25 0.25 0.25 0.5 780

ug/kg ug/kg ug/kg ug/kg ug/kg
HERB HEXACHLOROPHENE 0.00071 0.0011 0.0067 0.017 18

PENTACHLOROPHENOL 0 00055 0 0006 0 00034 0 00068 0 001

Data Reference Values

Round 1

PENTACHLOROPHENOL 0.00055 0.0006 0.00034 0.00068 0.001
mg/kg mg/kg mg/kg mg/kg mg/kg

M ANTIMONY 0.13 0.74 0.01 0.5 0.3
ARSENIC 0.53 0.53 0.015 0.5 5.9
BERYLLIUM 0.18 0.52 0.015 0.5 0.1
CADMIUM 0.17 0.45 0.02 0.5 0.4
MERCURY 0.01 0.044 0.002 0.02 0.1
SELENIUM 0.02 0.33 0.02 0.5 0.3
SILVER 0.02 0.54 0.015 0.5 0.5
SODIUM 11.7 126 2.32 50  --
THALLIUM 0.05 0.34 0.02 0.5 0.04
TIN 0.31 0.64 0.045 5 47000
ZINC 33.4 386 0.16 5 120

MISC TOTAL ORGANIC CARBON 1000 1000  --  --  --
SVOC ug/kg ug/kg ug/kg ug/kg ug/kg

1,2,4,5-TETRACHLOROBENZENE 79 120 67 333 18000
1,2,4-TRICHLOROBENZENE 79 120 67 333 300
1,2-DICHLOROBENZENE 79 120 67 333 231.32
1,3-DICHLOROBENZENE 79 120 67 333 130

SVOC 1,4-DICHLOROBENZENE 79 120 67 130 100
1,4-NAPHTHOQUINONE 79 120 67 333 44



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 7

Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Data Reference Values

1,4-PHENYLENEDIAMINE 79 120 67 333 12000000
1-NAPHTHYLAMINE 79 120 67 333 670
2,2'-OXYBIS(1-CHLOROPROPANE) 79 120 67 200  --
2,3,4,6-TETRACHLOROPHENOL 79 120 67 333 1510
2,4,5-TRICHLOROPHENOL 79 120 67 333 85.56
2,4,6-TRICHLOROPHENOL 79 120 67 200 8
2,4-DICHLOROPHENOL 79 120 67 333 50
2,4-DIMETHYLPHENOL 79 120 67 333 304.53
2,4-DINITROPHENOL 79 120 67 670 1.33
2,6-DICHLOROPHENOL 79 120 67 333 3.94
2-ACETYLAMINOFLUORENE 79 120 67 333 15.32
2-CHLORONAPHTHALENE 79 120 67 130 417.23
2-CHLOROPHENOL 79 120 67 200 11.7
2-METHYLNAPHTHALENE 3.9 5.8 3.3 6.7 20.2
2-METHYLPHENOL 79 120 67 333 0.826
2-NAPHTHYLAMINE 79 120 67 333  --
2-NITROANILINE 79 120 67 130 0.222
2-NITROPHENOL 79 120 67 333 7.77
2-PICOLINE 79 120 67 333 753.05
3&4-METHYLPHENOL 79 120 67 333 28220
3,3'-DICHLOROBENZIDINE 79 120 67 333 0.3
3,3'-DIMETHYLBENZIDINE 79 120 67 333 53
3-METHYLCHOLANTHRENE 79 120 67 333 8190000
3-NITROANILINE 79 120 67 333 3500
4,6-DINITRO-2-METHYLPHENOL 79 120 67 333 10.38
4-AMINOBIPHENYL 79 120 67 333  --
4-BROMOPHENYL PHENYL ETHER 79 120 67 130 15504-BROMOPHENYL PHENYL ETHER 79 120 67 130 1550
4-CHLORO-3-METHYLPHENOL 79 120 67 333 388.18
4-CHLOROANILINE 79 120 67 333 30
4-CHLOROPHENYL PHENYL ETHER 79 120 67 333  --
4-NITROANILINE 79 120 67 333 3500
4-NITROPHENOL 79 120 67 333 7.78
4-NITROQUINOLINE-1-OXIDE 79 120 67 333  --
5-NITRO-O-TOLUIDINE 79 120 67 333 15000
7,12-DIMETHYLBENZ(A)ANTHRACENE 79 120 67 333 66400
A,A-DIMETHYLPHENETHYLAMINE 79 120 67 670 61000
ACENAPHTHENE 3.9 5.9 3.3 6.7 6.71
ACENAPHTHYLENE 3.9 5.8 3.3 6.7 5.87
ACETOPHENONE 79 120 67 333 246
ANILINE 79 120 67 333 0.0338
ANTHRACENE 3.9 4.4 3.3 6.7 46.9
ARAMITE 79 120 67 333 0.00111
BENZO(A)ANTHRACENE 4.3 4.4 3.3 6.7 31.7
BENZO(A)PYRENE 3.9 4.4 3.3 6.7 31.9
BENZO(B)FLUORANTHENE 3.9 4.4 3.3 6.7 200
BENZO(G,H,I)PERYLENE 4.3 4.4 3.3 6.7 170
BENZO(K)FLUORANTHENE 3.9 4.4 3.3 6.7 240



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 7

Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Data Reference Values

SVOC BENZYL ALCOHOL 79 120 67 333 33.94
BIS(2-CHLOROETHOXY)METHANE 79 120 67 333 349.71
BIS(2-CHLOROETHYL)ETHER 79 120 67 130 0.02
BIS(2-ETHYLHEXYL)PHTHALATE 83 1000 67 130 182
BUTYL BENZYL PHTHALATE 79 120 67 333 4190
CHLOROBENZILATE 79 120 67 333 860.29
CHRYSENE 4.4 4.4 3.3 6.7 57.1
DIALLATE 79 120 67 333 1.51
DIBENZO(A,H)ANTHRACENE 3.9 5.9 3.3 6.7 6.22
DIBENZOFURAN 79 120 67 333 1520
DIETHYL PHTHALATE 79 120 67 130 8.04
DIMETHYL PHTHALATE 79 120 67 333 24.95
DI-N-BUTYL PHTHALATE 79 120 67 333 110.5
DI-N-OCTYL PHTHALATE 79 120 67 333 40600
DIPHENYLAMINE 79 120 67 333 34.6
ETHYL METHANE SULFONATE 79 120 67 333  --
FLUORENE 3.9 5.9 3.3 6.7 21.2
HEXACHLOROBENZENE 79 120 67 130 20
HEXACHLOROBUTADIENE 79 120 67 67 100
HEXACHLOROCYCLOPENTADIENE 79 120 67 130 900.74
HEXACHLOROETHANE 79 120 67 130 20
HEXACHLOROPROPENE 79 120 67 333 0.2
INDENO(1,2,3-CD)PYRENE 4.1 4.4 3.3 6.7 200
ISODRIN 79 120 67 333 55.16
ISOPHORONE 79 120 67 333 30
ISOSAFROLE 79 120 67 333 4.12
KEPONE 79 120 67 333 3.31KEPONE 79 120 67 333 3.31
METHAPYRILENE 79 120 67 333 0.0144
METHYL METHANE SULFONATE 79 120 67 333 0.00474
NAPHTHALENE 4.1 5.9 3.3 6.7 34.6
N-NITROSODIETHYLAMINE 79 120 67 333 3.2
N-NITROSODIMETHYLAMINE 79 120 67 333 0.00275
N-NITROSO-DI-N-BUTYLAMINE 79 120 67 333 24
N-NITROSO-DI-N-PROPYLAMINE 79 120 67 130 0.002
N-NITROSOMETHYLETHYLAMINE 79 120 67 333 0.00485
N-NITROSOMORPHOLINE 79 120 67 333 0.0037
N-NITROSOPIPERIDINE 79 120 67 333 0.0226
N-NITROSOPYRROLIDINE 79 120 67 333 0.000908
O,O,O-TRIETHYL PHOSPHOROTHIOATE 79 120 67 333 58250
O-TOLUIDINE 79 120 67 333 2000
P-(DIMETHYLAMINO)AZOBENZENE 79 120 67 333  --
PENTACHLOROBENZENE 79 120 67 333 1260
PENTACHLOROETHANE 79 120 67 333 689.18
PENTACHLORONITROBENZENE 79 120 67 333 1900
PHENACETIN 79 120 67 333 2.25
PHENANTHRENE 4.3 4.3 3.3 6.7 41.9
PHENOL 79 120 67 333 27.26



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 7

Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Data Reference Values

PRONAMIDE 79 120 67 333 1.6
PYRIDINE 79 120 67 333 106.17

SVOC SAFROLE 79 120 67 333 164.86

Round 2 mg/kg mg/kg mg/kg mg/kg mg/kg
EXP 1,3,5-TRINITROBENZENE 0.25 0.25 0.25 0.5 0.000121

1,3-DINITROBENZENE 0.25 0.25 0.25 0.5 0.000924
2,4,6-TRINITROTOLUENE 0.25 0.25 0.25 0.5  --
2,4-DINITROTOLUENE 0.25 0.25 0.25 0.5 0.07513
2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5 0.02062
2-AMINO-4,6-DINITROTOLUENE 0.25 0.25 0.25 0.5  --
2-NITROTOLUENE 0.25 0.25 0.25 0.5  --
3-NITROTOLUENE 0.25 0.25 0.25 0.5  --
4-AMINO-2,6-DINITROTOLUENE 0.25 0.25 0.25 0.5  --
4-NITROTOLUENE 0.25 0.25 0.25 0.5  --
HMX 0.25 0.25 0.25 0.5  --
NITROBENZENE 0.25 0.25 0.25 0.5 0.4876
RDX 0.25 0.25 0.25 0.5  --
TETRYL 0.25 0.25 0.25 0.5  --

M SILVER 0.01 0.8 0.015 0.5 0.5
SODIUM 9.8 34.1 2.3185 50  --
THALLIUM 0.08 0.28 0.02 0.5 0.05692
TIN 0.17 1.8 0.045 5 7.62

ug/kg ug/kg ug/kg ug/kg ug/kg
VOC 1,1,1,2-TETRACHLOROETHANE 1 1.58 1 3 10.89

1,1,1-TRICHLOROETHANE 1 1.58 1 3 246.85
1,1,2,2-TETRACHLOROETHANE 1 1.58 1 3 29.081,1,2,2-TETRACHLOROETHANE 1 1.58 1 3 29.08
1,1,2-TRICHLOROETHANE 1 1.58 1 3 673.51
1,1-DICHLOROETHANE 1 1.58 1 3 0.575
1,1-DICHLOROETHENE 1 1.58 1 3 23.27
1,2,3-TRICHLOROPROPANE 1 1.58 1 3 8.35
1,2-DIBROMO-3-CHLOROPROPANE 1 1.58 1 3 19.98
1,2-DIBROMOETHANE 1 1.58 1 3 12.37
1,2-DICHLOROETHANE 1 1.58 1 3 54.18
1,2-DICHLOROPROPANE 1 1.58 1 3 351.61
1,4-DIOXANE 0.158 137 0.1 200 0.00543
2-BUTANONE 1 1.58 1 10 136.96
2-HEXANONE 1 1.58 1 10 1010
3-CHLOROPROPENE 1 1.58 1 10 0.266
4-METHYL-2-PENTANONE 1 1.58 1 10 544.37
ACETONE 1.1 1.3 1 10 453.37
ACETONITRILE 45.1 63.1 40 80 139.05
ACROLEIN 1 1.58 1 10 0.0144
ACRYLONITRILE 1 1.58 1 10 0.0157
BENZENE 1 1.58 1 3 141.57
BROMODICHLOROMETHANE 1 1.58 1 3 1.13
BROMOFORM 1 1.58 1 3 996.27



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 5 OF 7

Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Data Reference Values

BROMOMETHANE 1 1.58 1 3 235.16
CARBON DISULFIDE 1 1.58 1 3 94.12
CARBON TETRACHLORIDE 1 1.58 1 3 35.73
CHLOROBENZENE 1 1.58 1 3 61.94

VOC CHLORODIBROMOMETHANE 1 1.58 1 3 1.13
CHLOROETHANE 1 1.58 1 3 58600
CHLOROFORM 1 1.58 1 3 27
CHLOROMETHANE 1 1.58 1 3 0.0785
CHLOROPRENE 1 1.58 1 10 1.06
CIS-1,2-DICHLOROETHENE 1 1.58 1 3 208.94
CIS-1,3-DICHLOROPROPENE 1 1.58 1 3 2.96
DIBROMOMETHANE 1 1.58 1 3 0.0859
DICHLORODIFLUOROMETHANE 1.1 1.58 1 3 1.33
ETHYL METHACRYLATE 1 1.58 1 10 0.602
ETHYLBENZENE 1 1.58 1 3 0.1
ISOBUTANOL 45.1 63.1 40 80 3350
METHACRYLONITRILE 1 1.58 1 10 0.0297
METHYL IODIDE 1 1.58 1 10 0.305
METHYL METHACRYLATE 1 1.58 1 10 167.56
METHYLENE CHLORIDE 1 6 1 3 1260
PROPIONITRILE 45.1 63.1 40 80 49.83
STYRENE 1 1.58 1 3 444.96
TETRACHLOROETHENE 1 1.58 1 3 195.83
TOLUENE 1 1.58 1 3 5450
TOTAL XYLENES 1 1.58 1 3 1880
TRANS-1,2-DICHLOROETHENE 1 1.58 1 3 208.94
TRANS-1,3-DICHLOROPROPENE 1 1.58 1 3 2.96TRANS-1,3-DICHLOROPROPENE 1 1.58 1 3 2.96
TRANS-1,4-DICHLORO-2-BUTENE 1 1.58 1 10 1.82
TRICHLOROETHENE 1 1.58 1 3 179.56
TRICHLOROFLUOROMETHANE 1 1.58 1 3 3.07
VINYL ACETATE 1 1.58 1 10 12.95
VINYL CHLORIDE 1 1.58 1 3 2

PAH 2-METHYLNAPHTHALENE 4.4 4.6 3.3 6.7 20.2
ACENAPHTHENE 4.3 4.6 3.3 6.7 6.71
ACENAPHTHYLENE 4.3 4.6 3.3 6.7 5.87
ANTHRACENE 4.3 4.6 3.3 6.7 46.9
BENZO(A)PYRENE 4.6 4.6 3.3 6.7 31.9
BENZO(B)FLUORANTHENE 4.6 4.6 3.3 6.7 10400
BENZO(G,H,I)PERYLENE 4.6 4.6 3.3 6.7 170
BENZO(K)FLUORANTHENE 4.6 4.6 3.3 6.7 240
CHRYSENE 4.6 4.6 3.3 6.7 57.1
DIBENZO(A,H)ANTHRACENE 4.3 4.6 3.3 6.7 6.22
FLUORANTHENE 4.6 4.6 3.3 6.7 111.3
FLUORENE 4.3 4.6 3.3 6.7 21.2
INDENO(1,2,3-CD)PYRENE 4.6 4.6 3.3 6.7 200
NAPHTHALENE 4.3 4.6 3.3 6.7 34.6



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 6 OF 7

Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Data Reference Values

PHENANTHRENE 4.6 4.6 3.3 6.7 41.9
PYRENE 4.6 4.6 3.3 6.7 53

Round 3
M ANTIMONY 0.42 0.74 0.01 0.5 0.3

BERYLLIUM 0.4 1.4 0.015 0.5 0.1
CADMIUM 0.33 0.47 0.02 0.5 0.4
MERCURY 0.03 0.056 0.002 0.02 0.1
SELENIUM 0.17 0.57 0.02 0.5 0.3
SILVER 0.045 0.53 0.015 0.5 0.5
SODIUM 28.5 65.3 2.32 50  --
THALLIUM 0.09 0.35 0.02 0.5 0.04
TIN 0.33 1.1 0.045 5 47000
ZINC 270 270 0.16 5 120

ug/kg ug/kg ug/kg ug/kg ug/kg
VOC 1,1,1,2-TETRACHLOROETHANE 0.948 1.49 1 3 10.89

1,1,1-TRICHLOROETHANE 0.948 1.49 1 3 246.85
1,1,2,2-TETRACHLOROETHANE 0.948 1.49 1 3 29.08
1,1,2-TRICHLOROETHANE 0.948 1.49 1 3 673.51
1,1-DICHLOROETHANE 0.948 1.49 1 3 0.575
1,1-DICHLOROETHENE 0.948 1.49 1 3 23.27
1,2,3-TRICHLOROPROPANE 0.948 1.49 1 3 8.35
1,2-DIBROMO-3-CHLOROPROPANE 0.948 1.49 1 3 19.98
1,2-DIBROMOETHANE 0.948 1.49 1 3 12.37
1,2-DICHLOROETHANE 0.948 1.49 1 3 54.18
1,2-DICHLOROPROPANE 0.948 1.49 1 3 351.61
1,4-DIOXANE 94.8 165 0.1 200 0.00543
2-BUTANONE 0.948 1.49 1 10 136.962-BUTANONE 0.948 1.49 1 10 136.96
2-HEXANONE 0.948 1.49 1 10 1010
3-CHLOROPROPENE 0.948 1.49 1 10 0.266
4-METHYL-2-PENTANONE 0.948 1.49 1 10 544.37
ACETONE 0.975 10 1 10 453.37
ACETONITRILE 37.9 66 40 80 139.05
ACROLEIN 0.948 1.49 1 10 0.0144
ACRYLONITRILE 0.948 1.49 1 10 0.0157
BENZENE 0.948 1.49 1 3 141.57
BROMODICHLOROMETHANE 0.948 1.49 1 3 1.13
BROMOFORM 0.948 1.49 1 3 996.27
BROMOMETHANE 0.948 1.49 1 3 235.16
CARBON DISULFIDE 0.948 1.49 1 3 94.12
CARBON TETRACHLORIDE 0.948 1.49 1 3 35.73
CHLOROBENZENE 0.948 1.49 1 3 61.94
CHLORODIBROMOMETHANE 0.948 1.49 1 3 1.13
CHLOROETHANE 0.948 1.49 1 3 58600
CHLOROFORM 0.948 1.49 1 3 27
CHLOROMETHANE 0.948 1.49 1 3 0.0785
CHLOROPRENE 0.948 1.49 1 10 1.06
CIS-1,2-DICHLOROETHENE 0.948 1.49 1 3 208.94



TABLE H- 5

SEDIMENT MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Data Reference Values

CIS-1,3-DICHLOROPROPENE 0.948 1.49 1 3 2.96
DIBROMOMETHANE 0.948 1.49 1 3 0.0859
DICHLORODIFLUOROMETHANE 0.948 1.4 1 3 1.33
ETHYL METHACRYLATE 0.948 1.49 1 10 0.602
ETHYLBENZENE 0.948 1.49 1 3 0.1
ISOBUTANOL 37.9 66 40 80 3350
METHACRYLONITRILE 0.948 1.49 1 10 0.0297
METHYL IODIDE 0.948 1.49 1 10 0.305
METHYL METHACRYLATE 0.948 1.49 1 10 167.56
METHYLENE CHLORIDE 0.948 6 1 3 1260
PROPIONITRILE 37.9 66 40 80 49.83
STYRENE 0.948 1.49 1 3 444.96
TETRACHLOROETHENE 0.948 1.49 1 3 195.83
TOLUENE 0.948 1.49 1 3 5450
TOTAL XYLENES 0.948 1.49 1 3 1880
TRANS-1,2-DICHLOROETHENE 0.948 1.49 1 3 208.94
TRANS-1,3-DICHLOROPROPENE 0.948 1.49 1 3 2.96
TRANS-1,4-DICHLORO-2-BUTENE 0.948 1.49 1 10 1.82
TRICHLOROETHENE 0.948 1.49 1 3 179.56
TRICHLOROFLUOROMETHANE 0.948 1.49 1 3 3.07
VINYL ACETATE 0.948 1.49 1 10 12.95
VINYL CHLORIDE 0.948 1.49 1 3 2

AVS/SEM = Acid volatile sulfides/simultaneously extracted metals
EXP - Explosives
HERB - Herbicides
M - MetalsM - Metals
MISC - Miscellanous
PAH - Polycyclic aromatic hydrocarbons
SVOA - Semivolatile organic compounds
VOC - Volatile organic compounds

MG/KG = milligrams per kilogram
UG/KG = micrograms per kilogram
UMO/G = micromoles per gram

2 RFI Round 1 through 3 RBTL is th e lowest of all risk-based target levels listed in the QAPP.  Composting data RBTLs are
 the residential clenup levels as presented in the Interim Measures Report (insert reference).

1 Yellow or gray highlight indicates that the value exceeds the risk-based target level.  Analytes that did not exhibit any concentrations less than 
detection limits are not shown.
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

Composting Operation
NA NA NA NA NA NA NA

Round 1
EXP ug/L ug/L ug/L ug/L ug/L

1,3,5-TRINITROBENZENE 0.08 0.65 0.35 0.65 1100
1,3-DINITROBENZENE 0.08 0.65 0.35 0.65 2.36
2,4,6-TRINITROTOLUENE 0.08 0.65 0.35 0.65 2.2
2,4-DINITROTOLUENE 0.08 0.65 0.35 0.65 1.3
2,6-DINITROTOLUENE 0.08 0.65 0.35 0.65 1.3
2-AMINO-4,6-DINITROTOLUENE 0.08 0.65 0.35 0.65 2.2
2-NITROTOLUENE 0.08 0.65 0.35 0.65 61
3-NITROTOLUENE 0.08 0.65 0.35 0.65 61
4-AMINO-2,6-DINITROTOLUENE 0.08 0.65 0.35 0.65  -- (4)
4-NITROTOLUENE 0.08 0.65 0.35 0.65 61
HMX 0.135 0.65 0.35 0.65 1800
NITROBENZENE 0.08 0.65 0.35 0.65 3.4
PICRAMIC ACID 0.39 0.39 0.5 1  --
PICRIC ACID 0.39 0.39 0.5 1  --
RDX 0.13 0.6 0.35 0.61 0.61
TETRYL 0.08 0.65 0.35 0.65 360

HERB HEXACHLOROPHENE 0.025 0.025 0.01 0.02 0.228
PENTACHLOROPHENOL 0.013 0.013 0.01 0.02 0.56

M ALUMINUM 47.3 60.6 6.8 50 50
ANTIMONY 0.03 2.4 0.02 1 6
ARSENIC 0.07 0.66 0.03 1 0.045
BERYLLIUM 0.03 1.6 0.03 1 4
CADMIUM 0.05 1.9 0.04 1 0.66
CALCIUM 2580 2580 3.96 200  --
CHROMIUM 0.02 0.82 0.02 1 11
COPPER 0.06 1.1 0.06 2 5
IRON 24.7 117 2.22 50 300
LEAD 0.03 2 0.02 1 1.3LEAD 0.03 2 0.02 1 1.3
LITHIUM 0.72 0.72 0.11 5 730
MANGANESE 56.3 57.6 0.04 5 50
MERCURY 0.02 0.2 0.02 0.2 0.0013
POTASSIUM 3390 3390 4.33 100  --
SELENIUM 0.05 1.1 0.04 1 5
SILVER 0.04 1.2 0.03 1 1
THALLIUM 0.04 1.3 0.04 1 0.56
TIN 0.03 1.3 0.09 10 73
TITANIUM 1.9 2.1 0.06 5  --
VANADIUM 0.05 0.72 0.05 2 19

MF ANTIMONY 0.03 0.36 0.02 1 6
ARSENIC 0.36 0.51 0.03 1 0.045
BERYLLIUM 0.05 1.1 0.03 1 4
CADMIUM 0.13 1 0.04 1 0.66

MF CHROMIUM 0.2 0.81 0.02 1 11
COPPER 0.63 0.63 0.06 2 5
LEAD 0.21 0.91 0.02 1 1.3
MERCURY 0.02 0.2 0.02 0.2 0.0013
SELENIUM 0.19 0.33 0.04 1 5
SILVER 0.04 0.53 0.03 1 1
THALLIUM 0.04 1.2 0.04 1 0.56
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

TIN 0.03 0.34 0.09 10 73
TITANIUM 2.8 2.8 0.06 5  --
VANADIUM 0.05 0.8 0.05 2 19

mg/L mg/L mg/L mg/L mg/L
MISC AMMONIA-N 0.01 0.01 0.01 0.02  --

NITRITE/NITRATE-N 0.02 0.02 0.025 0.05  --
ug/L ug/L ug/L ug/L ug/L

SVOC 1,2,4,5-TETRACHLOROBENZENE 1 1 1 5 11
1,2,4-TRICHLOROBENZENE 1 1 1 5 69.2
1,2-DICHLOROBENZENE 1 1 1 5 11
1,3-DICHLOROBENZENE 1 1 1 5 5.5
1,4-DICHLOROBENZENE 1 1 1 2 0.5
1,4-NAPHTHOQUINONE 1 1 1 5 0.044
1,4-PHENYLENEDIAMINE 1 1 1 5 6900
1-NAPHTHYLAMINE 1 1 1 5 0.67
2,2'-OXYBIS(1-CHLOROPROPANE) 1 1 1 3  --
2,3,4,6-TETRACHLOROPHENOL 1 1 1 5 14.06
2,4,5-TRICHLOROPHENOL 1 1 1 5 3600
2,4,6-TRICHLOROPHENOL 1 1 1 3 2
2,4-DICHLOROPHENOL 1 1 1 5 18
2,4-DIMETHYLPHENOL 1 1 1 5 100.17
2,4-DINITROPHENOL 1 1 1 10 4.07
2,6-DICHLOROPHENOL 1 1 1 5  --
2-ACETYLAMINOFLUORENE 1 1 1 5 534.97
2-CHLORONAPHTHALENE 1 1 1 2 0.396
2-CHLOROPHENOL 1 1 1 3 8.8
2-METHYLNAPHTHALENE 0.05 0.05 0.05 0.1 6.2
2-METHYLPHENOL 1 1 1 5 1800
2-NAPHTHYLAMINE 1 1 1 10  --
2-NITROANILINE 1 1 1 2 2.1
2-NITROPHENOL 1 1 1 5 13.5
2-PICOLINE 1 1 1 5 37902-PICOLINE 1 1 1 5 3790
3&4-METHYLPHENOL 1 1 1 5 180
3,3'-DICHLOROBENZIDINE 1 1 1 5 0.15
3,3'-DIMETHYLBENZIDINE 1 1 1 5 0.0073
3-METHYLCHOLANTHRENE 1 1 1 5 0.0891
3-NITROANILINE 1 1 1 5 2.1
4,6-DINITRO-2-METHYLPHENOL 1 1 1 5 2.3
4-AMINOBIPHENYL 1 1 1 5  --
4-BROMOPHENYL PHENYL ETHER 1 1 1 2 1.5
4-CHLORO-3-METHYLPHENOL 1 1 1 5 34.79
4-CHLOROANILINE 1 1 1 5 150

SVOC 4-CHLOROPHENYL PHENYL ETHER 1 1 1 5  --
4-NITROANILINE 1 1 1 5 2.1
4-NITROPHENOL 1 1 1 5 35
4-NITROQUINOLINE-1-OXIDE 1 1 1 5  --
5-NITRO-O-TOLUIDINE 1 1 1 5 2
7,12-DIMETHYLBENZ(A)ANTHRACENE 1 1 1 5 0.548
A,A-DIMETHYLPHENETHYLAMINE 1 1 1 10 36
ACENAPHTHENE 0.05 0.05 0.05 0.1 9.9
ACENAPHTHYLENE 0.05 0.05 0.05 0.1 370
ACETOPHENONE 1 1 1 5 0.042
ANILINE 1 1 1 5 0.44
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

ANTHRACENE 0.05 0.05 0.05 0.1 0.029
ARAMITE 1 1 1 5 2.7
BENZO(A)ANTHRACENE 0.05 0.05 0.05 0.1 0.092
BENZO(A)PYRENE 0.05 0.05 0.05 0.1 0.0092
BENZO(B)FLUORANTHENE 0.05 0.05 0.05 0.1 0.092
BENZO(G,H,I)PERYLENE 0.05 0.05 0.05 0.1 7.64
BENZO(K)FLUORANTHENE 0.05 0.05 0.05 0.1 0.0056
BENZYL ALCOHOL 1 1 1 5 281.24
BIS(2-CHLOROETHOXY)METHANE 1 1 1 5 6400
BIS(2-CHLOROETHYL)ETHER 1 1 1 2 0.0098
BIS(2-ETHYLHEXYL)PHTHALATE 1 1 1 1 2.1
BUTYL BENZYL PHTHALATE 1 1 1 5 49
CHLOROBENZILATE 1 1 1 5 0.25
CHRYSENE 0.05 0.05 0.05 0.1 0.033
DIALLATE 1 1 1 5 1.1
DIBENZO(A,H)ANTHRACENE 0.05 0.05 0.05 0.1 0.0016
DIBENZOFURAN 1 1 1 5 20
DIETHYL PHTHALATE 1 1 1 2 3
DIMETHYL PHTHALATE 1 1 1 5 73
DI-N-BUTYL PHTHALATE 1 1 1 2 3
DI-N-OCTYL PHTHALATE 1 1 1 5 20
DIPHENYLAMINE 1 1 1 5 412.51
ETHYL METHANE SULFONATE 1 1 1 5  --
FLUORANTHENE 0.05 0.05 0.05 0.1 8.1
FLUORENE 0.05 0.05 0.05 0.1 3.9
HEXACHLOROBENZENE 1 1 1 2 0.00024
HEXACHLOROBUTADIENE 1 1 1 1 0.223
HEXACHLOROCYCLOPENTADIENE 1 1 1 2 50
HEXACHLOROETHANE 1 1 1 2 4.8
HEXACHLOROPROPENE 1 1 1 5 20
INDENO(1,2,3-CD)PYRENE 0.05 0.05 0.05 0.1 0.022
ISODRIN 1 1 1 5 0.0309ISODRIN 1 1 1 5 0.0309
ISOPHORONE 1 1 1 5 71
ISOSAFROLE 1 1 1 5  --
KEPONE 1 1 1 5 0.0037
METHAPYRILENE 1 1 1 5  --
METHYL METHANE SULFONATE 1 1 1 5  --
NAPHTHALENE 0.05 0.05 0.05 0.1 6.2

SVOC N-NITROSODIETHYLAMINE 1 1 1 5 0.00045
N-NITROSODIMETHYLAMINE 1 1 1 5 0.0013
N-NITROSO-DI-N-BUTYLAMINE 1 1 1 5 0.002
N-NITROSO-DI-N-PROPYLAMINE 1 1 1 2 0.0096
N-NITROSOMETHYLETHYLAMINE 1 1 1 5 0.0031
N-NITROSOMORPHOLINE 1 1 1 5  --
N-NITROSOPIPERIDINE 1 1 1 5  --
N-NITROSOPYRROLIDINE 1 1 1 5 0.032
O,O,O-TRIETHYL PHOSPHOROTHIOATE 1 1 1 5 58.25
O-TOLUIDINE 1 1 1 5 0.28
P-(DIMETHYLAMINO)AZOBENZENE 1 1 1 5  --
PENTACHLOROBENZENE 1 1 1 5 0.47
PENTACHLOROETHANE 1 1 1 5 56.42
PENTACHLORONITROBENZENE 1 1 1 5 0.26
PHENACETIN 1 1 1 5 6.3
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

PHENANTHRENE 0.05 0.05 0.05 0.1 2.1
PHENOL 1 1 1 5 100
PRONAMIDE 1 1 1 5 160
PYRENE 0.05 0.05 0.05 0.1 0.3
PYRIDINE 1 1 1 5 36
SAFROLE 1 1 1 5 40

VOC 1,1,1,2-TETRACHLOROETHANE 0.3 0.3 0.3 0.5 0.43
1,1,1-TRICHLOROETHANE 0.3 0.3 0.3 1 88
1,1,2,2-TETRACHLOROETHANE 0.3 0.3 0.3 0.5 0.055
1,1,2-TRICHLOROETHANE 0.3 0.3 0.3 0.5 0.2
1,1-DICHLOROETHANE 0.3 0.3 0.3 1 47
1,1-DICHLOROETHENE 0.3 0.3 0.3 0.5 0.046
1,2,3-TRICHLOROPROPANE 0.3 0.3 0.3 1 0.0016
1,2-DIBROMO-3-CHLOROPROPANE 0.3 0.3 0.3 1 0.048
1,2-DIBROMOETHANE 0.3 0.3 0.3 0.5 0.00076
1,2-DICHLOROETHANE 0.3 0.3 0.3 0.5 0.12
1,2-DICHLOROPROPANE 0.3 0.3 0.3 0.5 0.16
1,4-DIOXANE 50 50 50 100 6.1
2-BUTANONE 0.5 0.5 0.5 5 1900
2-HEXANONE 0.5 0.5 0.5 5 1500
3-CHLOROPROPENE 0.5 0.5 0.5 10 1800
4-METHYL-2-PENTANONE 0.5 0.5 0.5 5 160
ACETONE 0.5 10 0.5 5 610
ACETONITRILE 20 20 20 40 79
ACROLEIN 0.5 0.5 0.5 10 0.042
ACRYLONITRILE 0.5 0.5 0.5 5 0.039
BENZENE 0.3 0.3 0.3 0.5 0.35
BROMODICHLOROMETHANE 0.3 0.3 0.3 0.5 0.18
BROMOFORM 0.3 0.3 0.3 1 8.5
BROMOMETHANE 0.3 0.3 0.3 1 8.7
CARBON DISULFIDE 0.3 0.3 0.3 1 84.1
CARBON TETRACHLORIDE 0.3 0.3 0.3 0.3 0.17CARBON TETRACHLORIDE 0.3 0.3 0.3 0.3 0.17
CHLOROBENZENE 0.3 0.3 0.3 1 10
CHLORODIBROMOMETHANE 0.3 0.3 0.3 1 0.13

VOC CHLOROETHANE 0.5 0.5 0.5 1 4.6
CHLOROFORM 0.3 0.3 0.3 0.3 0.16
CHLOROMETHANE 0.3 0.3 0.3 1 1.5
CHLOROPRENE 0.5 0.5 0.5 10 14
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 61
CIS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 0.3  --
DIBROMOMETHANE 0.3 0.3 0.3 1 61
DICHLORODIFLUOROMETHANE 0.3 0.3 0.3 1 390
ETHYL METHACRYLATE 0.5 0.5 0.5 10 550
ETHYLBENZENE 0.3 0.3 0.3 1 17.2
ISOBUTANOL 20 20 20 40 1800
METHACRYLONITRILE 0.3 0.3 0.3 1 1
METHYL IODIDE 0.5 0.5 0.5 10  --
METHYL METHACRYLATE 0.5 0.5 0.5 10 1400
METHYLENE CHLORIDE 0.3 0.3 0.3 1 4.3
PROPIONITRILE 20 20 20 40 6080
STYRENE 0.3 0.3 0.3 1 56
TETRACHLOROETHENE 0.3 0.3 0.3 1 1.1
TOLUENE 0.3 0.3 0.3 1 253
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

TOTAL XYLENES 0.3 0.3 0.3 1 117
TRANS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 100
TRANS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 0.5 0.4
TRANS-1,4-DICHLORO-2-BUTENE 0.5 0.5 0.5 10  --
TRICHLOROETHENE 0.3 0.3 0.3 1 1.6
TRICHLOROFLUOROMETHANE 0.3 0.3 0.3 1 1300
VINYL ACETATE 0.5 0.5 0.5 10 248.03
VINYL CHLORIDE 0.3 0.3 0.3 0.5 0.02

Round 2 ug/L ug/L ug/L ug/L ug/L
EXP 1,3,5-TRINITROBENZENE 0.039 0.301 0.25 0.5 1100

1,3-DINITROBENZENE 0.039 0.301 0.25 0.5 2.36
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUEN 0.47 0.602 0.65 1  --
2,4,6-TRINITROTOLUENE 0.039 0.301 0.25 0.5 2.2
2,4-DIAMINO-6-NITROTOLUENE 0.236 0.301 0.25 0.5 2.2
2,4-DINITROTOLUENE 0.039 0.301 0.25 0.5 73
2,6-DIAMINO-4-NITROTOLUENE 0.236 0.301 0.25 0.5 2.2
2,6-DINITROTOLUENE 0.039 0.301 0.25 0.5 36
2-AMINO-4,6-DINITROTOLUENE 0.039 0.301 0.25 0.5  --
2-NITROTOLUENE 0.039 0.301 0.25 0.5 61
3,5-DINITROANILINE 0.236 0.301 0.25 0.5  --
3-NITROTOLUENE 0.039 0.301 0.25 0.5 61
4-AMINO-2,6-DINITROTOLUENE 0.039 0.301 0.25 0.5  --
4-NITROTOLUENE 0.039 0.301 0.25 0.5 61
DNX 0.236 0.301 0.25 0.5  --
HMX 0.236 0.278 0.25 0.5 1800
MNX 0.236 0.291 0.25 0.5  --
NITROBENZENE 0.039 0.301 0.25 0.5 3.4
RDX 0.236 0.278 0.25 0.5 0.61
TETRYL 0.039 0.301 0.25 0.5 360

EXP TNX 0.236 0.301 0.25 0.5  --
mg/L mg/L mg/L mg/L mg/Lmg/L mg/L mg/L mg/L mg/L

M ALUMINUM 8.3 332 6.8 50 50
ANTIMONY 0.02 1.8 0.02 1 6
ARSENIC 0.07 1.9 0.03 1 0.045
BERYLLIUM 0.03 2.7 0.03 1 4
CADMIUM 0.04 1.5 0.04 1 0.66
CALCIUM 19700 106000 3.96 100  --
CHROMIUM 0.17 1.4 0.02 1 42
COBALT 0.36 14.8 0.02 1 5
COPPER 0.07 1.6 0.06 2 5
IRON 38.2 440 2.22 50 300
LEAD 0.04 2.5 0.02 1 1.3
MANGANESE 48.3 566 0.04 5 50
MERCURY 0.007 0.03 0.02 0.2 0.0013
NICKEL 1.4 1.4 0.06 1 29
SELENIUM 0.04 2.2 0.04 1 5
SILVER 0.03 1.3 0.03 1 1
THALLIUM 0.04 2.3 0.04 1 0.56
TIN 0.1 2.6 0.09 10 73
TITANIUM 0.07 4.5 0.06 5  --
VANADIUM 0.06 1.7 0.05 2 19
ZINC 2.8 6.8 0.32 10 58.9
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

MF ALUMINUM 18.3 164 6.8 50 50
ANTIMONY 0.02 1.5 0.02 1 6
ARSENIC 0.12 1.5 0.03 1 0.045
BERYLLIUM 0.03 1.5 0.03 1 4
CADMIUM 0.04 0.78 0.04 1 0.66
CHROMIUM 0.13 0.98 0.02 1 42
COBALT 0.11 1.5 0.02 1 5
COPPER 0.35 1.8 0.06 2 5
IRON 25.4 1140 2.22 50 300
LEAD 0.04 1.4 0.02 1 1.3
MAGNESIUM 140 140 2 100  --
MANGANESE 3.7 30.9 0.04 5 50
MERCURY 0.007 0.03 0.02 0.2 0.0013
NICKEL 0.48 1.6 0.06 1 29
POTASSIUM 151 151 4.325 100  --
SELENIUM 0.04 2.4 0.04 1 5
SILVER 0.03 0.27 0.03 1 1
THALLIUM 0.04 0.84 0.04 1 0.56
TIN 0.1 0.69 0.09 10 73
TITANIUM 0.42 3.8 0.06 5  --
VANADIUM 0.06 0.68 0.05 2 19
ZINC 1.7 1.7 0.32 10 58.9

MISC AMMONIA-N 0.005 0.01 0.01 0.02  --
CHLORIDE 2 17 0.5 1  --
NITRITE/NITRATE-N 0.025 0.05 0.025 0.05  --
SULFATE 180 210 0.5 1  --

MISC TOTAL ORGANIC CARBON 0.5 0.5  --  --  --
ug/L ug/L ug/L ug/L ug/L

VOC 1,1,1,2-TETRACHLOROETHANE 0.3 30 0.3 1 0.43
1,1,1-TRICHLOROETHANE 0.3 30 0.3 1 88
1,1,2,2-TETRACHLOROETHANE 0.3 30 0.3 1 0.055
1,1,2-TRICHLOROETHANE 0.3 0.3 0.3 1 0.21,1,2-TRICHLOROETHANE 0.3 0.3 0.3 1 0.2
1,1-DICHLOROETHANE 0.3 30 0.3 1 47
1,1-DICHLOROETHENE 0.3 30 0.3 1 7
1,2,3-TRICHLOROPROPANE 0.3 30 0.3 1 0.0056
1,2-DIBROMO-3-CHLOROPROPANE 0.3 30 0.3 1 0.048
1,2-DIBROMOETHANE 0.3 30 0.3 1 0.00076
1,2-DICHLOROETHANE 0.3 30 0.3 1 0.12
1,2-DICHLOROPROPANE 0.3 30 0.3 1 0.16
1,4-DIOXANE 50 50 50 100 6.1
2-BUTANONE 0.5 50 0.5 5 1900
2-HEXANONE 0.5 50 0.5 5 1710
3-CHLOROPROPENE 0.5 50 0.5 5 1800
4-METHYL-2-PENTANONE 0.5 50 0.5 5 160
ACETONE 0.5 50 0.5 5 610
ACETONITRILE 20 20 20 40 100
ACROLEIN 0.5 50 0.5 5 0.042
ACRYLONITRILE 0.5 50 0.5 5 0.039
BENZENE 0.3 30 0.3 1 0.34
BROMODICHLOROMETHANE 0.3 30 0.3 1 0.18
BROMOFORM 0.3 30 0.3 1 8.5
BROMOMETHANE 0.3 30 0.3 1 8.7
CARBON DISULFIDE 0.3 30 0.3 1 84.1
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

CARBON TETRACHLORIDE 0.3 30 0.3 1 0.17
CHLOROBENZENE 0.3 30 0.3 1 10
CHLORODIBROMOMETHANE 0.3 30 0.3 1 0.18
CHLOROETHANE 0.5 50 0.5 1 4.6
CHLOROFORM 0.3 30 0.3 1 6.2
CHLOROMETHANE 0.3 30 0.3 1 1.5
CHLOROPRENE 0.3 50 0.5 5 14
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 61
CIS-1,3-DICHLOROPROPENE 0.3 30 0.3 1 0.4
DIBROMOMETHANE 0.3 30 0.3 1 61
DICHLORODIFLUOROMETHANE 0.3 30 0.3 1 390
ETHYL METHACRYLATE 0.5 50 0.5 5 550
ETHYLBENZENE 0.3 30 0.3 1 2.9
ISOBUTANOL 20 20 20 40 1800
METHACRYLONITRILE 0.3 30 0.3 5 1
METHYL IODIDE 0.5 50 0.5 5  --
METHYL METHACRYLATE 0.5 50 0.5 5 1400
METHYLENE CHLORIDE 0.3 0.3 0.3 1 4.3
PROPIONITRILE 20 20 20 40 6080
STYRENE 0.3 30 0.3 1 56
TETRACHLOROETHENE 0.3 30 0.3 1 0.66
TOLUENE 0.3 30 0.3 1 253

VOC TOTAL XYLENES 0.3 30 0.3 1 117
TRANS-1,2-DICHLOROETHENE 0.3 30 0.3 1 100
TRANS-1,3-DICHLOROPROPENE 0.3 30 0.3 1 0.4
TRANS-1,4-DICHLORO-2-BUTENE 0.5 50 0.5 5  --
TRICHLOROETHENE 0.3 0.3 0.3 1 0.028
TRICHLOROFLUOROMETHANE 0.3 30 0.3 1 1300
VINYL ACETATE 0.5 50 0.5 5 248.03
VINYL CHLORIDE 0.3 30 0.3 1 0.02

Round 3 ug/L ug/L ug/L ug/L ug/L
EXP 1,3,5-TRINITROBENZENE 0.24 2.71 0.25 0.5 1100EXP 1,3,5-TRINITROBENZENE 0.24 2.71 0.25 0.5 1100

1,3-DINITROBENZENE 0.24 2.71 0.25 0.5 2.36
2,4,6-TRINITROTOLUENE 0.24 2.71 0.25 0.5 2.2
2,4-DINITROTOLUENE 0.24 2.71 0.25 0.5 73
2,6-DINITROTOLUENE 0.24 2.71 0.25 0.5 36
2-AMINO-4,6-DINITROTOLUENE 0.24 2.71 0.25 0.5  --
2-NITROTOLUENE 0.24 2.71 0.25 0.5 61
3-NITROTOLUENE 0.24 2.71 0.25 0.5 61
4-AMINO-2,6-DINITROTOLUENE 0.24 2.71 0.25 0.5  --
4-NITROTOLUENE 0.24 2.71 0.25 0.5 61
HMX 0.24 2.71 0.25 0.5 1800
NITROBENZENE 0.24 2.71 0.25 0.5 3.4
RDX 0.24 2.71 0.25 0.5 0.61
TETRYL 0.24 2.71 0.25 0.5 360

mg/L mg/L mg/L mg/L mg/L
M ALUMINUM 8.35 8.35 6.8 50 50

ANTIMONY 0.09 1.7 0.02 1 6
ARSENIC 0.13 0.53 0.03 1 0.045
BERYLLIUM 0.02 0.56 0.03 1 4
CADMIUM 0.039 0.36 0.04 1 0.66
CHROMIUM 0.69 1.3 0.02 1 42
COPPER 0.24 0.56 0.06 2 5
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GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)
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NSWC CRANE
CRANE, INDIANA
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

IRON 17.8 73.5 2.22 50 300
LEAD 0.069 0.3 0.02 1 1.3
MERCURY 0.03 0.052 0.02 0.2 0.0013
SELENIUM 0.094 0.19 0.04 1 5
SILVER 0.028 0.38 0.03 1 1
THALLIUM 0.043 0.26 0.04 1 0.56
TIN 0.06 0.39 0.09 10 73
VANADIUM 1.14 1.14 0.05 2 19
ZINC 2.7 4.8 0.32 10 58.9

VOC ug/L ug/L ug/L ug/L ug/L
1,1,1,2-TETRACHLOROETHANE 0.3 60 0.3 1 0.43
1,1,1-TRICHLOROETHANE 0.3 60 0.3 1 88
1,1,2,2-TETRACHLOROETHANE 0.3 60 0.3 1 0.055
1,1,2-TRICHLOROETHANE 0.3 60 0.3 1 0.2
1,1-DICHLOROETHANE 0.3 60 0.3 1 47
1,1-DICHLOROETHENE 0.3 60 0.3 1 7
1,2,3-TRICHLOROPROPANE 0.3 60 0.3 1 0.0056
1,2-DIBROMO-3-CHLOROPROPANE 0.3 60 0.3 1 0.048
1,2-DIBROMOETHANE 0.3 60 0.3 1 0.00076
1,2-DICHLOROETHANE 0.3 60 0.3 1 0.12
1,2-DICHLOROPROPANE 0.3 60 0.3 1 0.16
1,4-DIOXANE 50 50 50 100 6.1
2-BUTANONE 0.5 100 0.5 5 1900
2-HEXANONE 0.5 100 0.5 5 1710
3-CHLOROPROPENE 0.5 100 0.5 5 1800
4-METHYL-2-PENTANONE 0.5 100 0.5 5 160
ACETONE 0.5 100 0.5 5 610
ACETONITRILE 20 20 20 40 100
ACROLEIN 0.5 100 0.5 5 0.042
ACRYLONITRILE 0.5 100 0.5 5 0.039
BENZENE 0.3 60 0.3 1 0.34
BROMODICHLOROMETHANE 0.3 60 0.3 1 0.18BROMODICHLOROMETHANE 0.3 60 0.3 1 0.18
BROMOFORM 0.3 60 0.3 1 8.5
BROMOMETHANE 0.3 60 0.3 1 8.7
CARBON DISULFIDE 0.3 60 0.3 1 84.1
CARBON TETRACHLORIDE 0.3 60 0.3 1 0.17
CHLOROBENZENE 0.3 60 0.3 1 10
CHLORODIBROMOMETHANE 0.3 60 0.3 1 0.18
CHLOROETHANE 0.5 100 0.5 1 4.6
CHLOROFORM 0.3 60 0.3 1 6.2
CHLOROMETHANE 0.3 60 0.3 1 1.5
CHLOROPRENE 0.5 100 0.5 5 14
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 61
CIS-1,3-DICHLOROPROPENE 0.3 60 0.3 1 0.4
DIBROMOMETHANE 0.3 60 0.3 1 61
DICHLORODIFLUOROMETHANE 0.3 60 0.3 1 390
ETHYL METHACRYLATE 0.5 100 0.5 5 550
ETHYLBENZENE 0.3 60 0.3 1 2.9
ISOBUTANOL 20 20 20 40 1800
METHACRYLONITRILE 0.3 60 0.3 5 1
METHYL IODIDE 0.5 100 0.5 5  --
METHYL METHACRYLATE 0.5 100 0.5 5 1400
METHYLENE CHLORIDE 0.3 60 0.3 1 4.3
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GROUND WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)
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Fraction Parameter

Minimum Non-
detect 

Concentration

Maximum Non-
detect 

Concentration
Laboratory 

TV (1)
Laboratory 

RL( 2)

Risk-
Based 
Target 
Level(2)

PROPIONITRILE 20 20 20 40 6080
STYRENE 0.3 60 0.3 1 56
TETRACHLOROETHENE 0.3 60 0.3 1 0.66
TOLUENE 0.3 60 0.3 1 253
TOTAL XYLENES 0.3 60 0.3 1 117
TRANS-1,2-DICHLOROETHENE 0.3 60 0.3 1 100
TRANS-1,3-DICHLOROPROPENE 0.3 60 0.3 1 0.4
TRANS-1,4-DICHLORO-2-BUTENE 0.5 100 0.5 5  --
TRICHLOROETHENE 0.3 0.3 0.3 1 0.028
TRICHLOROFLUOROMETHANE 0.3 60 0.3 1 1300
VINYL ACETATE 0.5 100 0.5 5 248.03
VINYL CHLORIDE 0.3 60 0.3 1 0.02

EXP - Explosives
HERB - Herbicides
M - Metals
MF - Metals filtered
MISC - Miscellanous
SVOC - Semivolatile organic compounds
VOC - Volatile organic compounds
FIELD - Field parameters

2 RFI Round 1 through 3 RBTL is th e lowest of all risk-based target levels listed in the QAPP.  Composting data RBTLs are
 the residential clenup levels as presented in the Interim Measures Report (insert reference).

MG/L = milligrams per Liter
UG/L = micrograms per Liter

1 Yellow or gray highlight indicates that the value exceeds the risk-based target level.  Analytes that did not exhibit any concentrations less than 
detection limits are not shown.
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SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Composting Operation
NA NA NA NA NA NA NA

Round 1
EXP 1,3,5-TRINITROBENZENE 0.21 0.8 0.25 0.5 1800

1,3-DINITROBENZENE 0.21 0.8 0.25 0.5 0.6547
2,4,6-TRINITROTOLUENE 0.21 0.8 0.25 0.5 16
2,4-DINITROTOLUENE 0.21 0.8 0.25 0.5 0.00004
2,6-DINITROTOLUENE 0.21 0.8 0.25 0.5 0.00003
2-AMINO-4,6-DINITROTOLUENE 0.21 0.8 0.25 0.5 4.7
2-NITROTOLUENE 0.21 0.8 0.25 0.5 370
3-NITROTOLUENE 0.21 0.8 0.25 0.5 370
4-AMINO-2,6-DINITROTOLUENE 0.265 0.8 0.25 0.5 4.78
4-NITROTOLUENE 0.21 0.8 0.25 0.5 370
HMX 0.265 0.65 0.25 0.5 3100
NITROBENZENE 0.21 0.8 0.25 0.5 0.007
PICRAMIC ACID 0.39 0.39 17 33  --
PICRIC ACID 0.39 0.39 17 33  --
RDX 0.25 0.6 0.25 0.5 4.4
TETRYL 0.21 0.8 0.25 0.5 610

HERB HEXACHLOROPHENE 0.025 0.025 0.85 1.7 0.19878
PENTACHLOROPHENOL 0.013 0.013 0.45 0.9 0.001

M ALUMINUM 7.6 82.4 3.4 25 76000
ANTIMONY 0.04 2.9 0.01 0.5 0.1423
ARSENIC 0.38 0.98 0.015 0.5 0.39
BERYLLIUM 0.03 0.49 0.015 0.5 0.1
CADMIUM 0 05 0 56 0 02 0 5 0 00222

Data Reference Values

CADMIUM 0.05 0.56 0.02 0.5 0.00222
CHROMIUM 0.25 1 0.01 0.5 0.4
COBALT 0.05 0.78 0.01 0.5 0.14033
IRON 77.1 194 1.11 25 23000
LEAD 0.15 1.2 0.01 0.5 0.05373
LITHIUM 0.91 2.2 0.02 0.1 1600
MERCURY 0.02 0.2 0.002 0.1 0.073
NICKEL 0.61 0.61 0.03 0.5 7
SELENIUM 0.1 1.4 0.02 0.5 0.02765
SILVER 0.04 1 0.015 0.5 2
THALLIUM 0.04 0.35 0.02 0.5 0.04
TIN 0.03 0.67 0.045 5 7.62
TITANIUM 0.24 0.24 0.03 2.5  --
VANADIUM 0.05 0.39 0.025 1 1.59
ZINC 3.2 3.2 0.16 5 6.62

MF ALUMINUM 22.3 49.4 3.4 25  --
ANTIMONY 0.13 2.8 0.01 0.5  --
ARSENIC 0.15 0.73 0.015 0.5  --



TABLE H- 7

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

BERYLLIUM 0.03 0.28 0.015 0.5 0.1
CADMIUM 0.05 0.41 0.02 0.5 0.00222

MF CHROMIUM 0.21 0.89 0.01 0.5  --
COBALT 0.15 0.71 0.01 0.5 0.14033
COPPER 1 1.3 0.03 1 2.96
IRON 14.9 42.5 1.11 25 23000
LEAD 0.08 1.9 0.01 0.5 0.05373
LITHIUM 0.37 1.8 0.02 0.1 1600
MANGANESE 2.8 2.9 0.02 2.5 1800
MERCURY 0.02 0.2 0.002 0.1 0.073
NICKEL 0.5 0.85 0.03 0.5 7
SELENIUM 0.08 1.4 0.02 0.5 0.02765
SILVER 0.04 0.71 0.015 0.5 2
THALLIUM 0.04 0.33 0.02 0.5  --
TIN 0.03 0.38 0.045 5 7.62
TITANIUM 1.1 1.3 0.03 2.5  --
VANADIUM 0.23 0.76 0.025 1 1.59
ZINC 3.8 5.7 0.16 5 6.62

MISC AMMONIA-N 0.01 0.01 0.01 0.02  --
NITRITE/NITRATE-N 0.02 0.02 0.025 0.05  --

SVOC 1,2,4,5-TETRACHLOROBENZENE 1 1 1 5 2.02
1,2,4-TRICHLOROBENZENE 1 1 1 5 0.3
1,2-DICHLOROBENZENE 1 1 1 5 0.9
1,3-DICHLOROBENZENE 1 1 1 5 0.13
1,4-DICHLOROBENZENE 1 1 1 2 0.1
1,4-NAPHTHOQUINONE 1 1 1 5 --1,4-NAPHTHOQUINONE 1 1 1 5 --
1,4-PHENYLENEDIAMINE 1 1 1 5 12000
1-NAPHTHYLAMINE 1 1 1 5  --
2,2'-OXYBIS(1-CHLOROPROPANE) 1 1 1 3  --
2,3,4,6-TETRACHLOROPHENOL 1 1 1 5 0.19878
2,4,5-TRICHLOROPHENOL 1 1 1 5 14
2,4,6-TRICHLOROPHENOL 1 1 1 3 0.008
2,4-DICHLOROPHENOL 1 1 1 5 0.05
2,4-DIMETHYLPHENOL 1 1 1 5 0.01
2,4-DINITROPHENOL 1 1 1 10 0.01
2,6-DICHLOROPHENOL 1 1 1 5 1.17
2-ACETYLAMINOFLUORENE 1 1 1 5 0.59634
2-CHLORONAPHTHALENE 1 1 1 2 0.01218
2-CHLOROPHENOL 1 1 1 3 0.2
2-METHYLNAPHTHALENE 0.05 0.05 0.05 0.1  --
2-METHYLPHENOL 1 1 1 5 0.8
2-NAPHTHYLAMINE 1 1 1 10  --
2-NITROANILINE 1 1 1 2 3.5
2-NITROPHENOL 1 1 1 5 1.6
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SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)

SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)
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CRANE, INDIANA
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

2-PICOLINE 1 1 1 5 9.9
3&4-METHYLPHENOL 1 1 1 5  --
3,3'-DICHLOROBENZIDINE 1 1 1 5 0.0003
3,3'-DIMETHYLBENZIDINE 1 1 1 5 0.053
3-METHYLCHOLANTHRENE 1 1 1 5 0.07794
3-NITROANILINE 1 1 1 5 3.5
4,6-DINITRO-2-METHYLPHENOL 1 1 1 5 0.14408

SVOC 4-AMINOBIPHENYL 1 1 1 5  --
4-BROMOPHENYL PHENYL ETHER 1 1 1 2  --
4-CHLORO-3-METHYLPHENOL 1 1 1 5 7.95
4-CHLOROANILINE 1 1 1 5 0.03
4-CHLOROPHENYL PHENYL ETHER 1 1 1 5  --
4-NITROANILINE 1 1 1 5 3.5
4-NITROPHENOL 1 1 1 5 5.12
4-NITROQUINOLINE-1-OXIDE 1 1 1 5  --
5-NITRO-O-TOLUIDINE 1 1 1 5 15
7,12-DIMETHYLBENZ(A)ANTHRACENE 1 1 1 5 16.3
A,A-DIMETHYLPHENETHYLAMINE 1 1 1 10  --
ACENAPHTHENE 0.05 0.05 0.05 0.1  --
ACENAPHTHYLENE 0.05 0.2 0.05 0.1 130
ACETOPHENONE 1 1 1 5 0.49
ANILINE 1 1 1 5 0.05678
ANTHRACENE 0.05 0.05 0.05 0.1  --
ARAMITE 1 1 1 5 19
BENZO(A)ANTHRACENE 0.05 0.05 0.05 0.1  --
BENZO(A)PYRENE 0.05 0.2 0.05 0.1 --BENZO(A)PYRENE 0.05 0.2 0.05 0.1 --
BENZO(B)FLUORANTHENE 0.05 0.2 0.05 0.1 0.2
BENZO(G,H,I)PERYLENE 0.05 0.2 0.05 0.1  --
BENZO(K)FLUORANTHENE 0.05 0.2 0.05 0.1  --
BENZYL ALCOHOL 1 1 1 5 65.8
BIS(2-CHLOROETHOXY)METHANE 1 1 1 5 0.30209
BIS(2-CHLOROETHYL)ETHER 1 1 1 2 0.00002
BIS(2-ETHYLHEXYL)PHTHALATE 1 14 1 1 0.92594
BUTYL BENZYL PHTHALATE 1 1 1 5 0.23889
CHLOROBENZILATE 1 1 1 5 1.8
CHRYSENE 0.05 0.05 0.05 0.1 4.73
DIALLATE 1 1 1 5 0.45214
DIBENZO(A,H)ANTHRACENE 0.05 0.2 0.05 0.1  --
DIBENZOFURAN 1 1 1 5 290
DIETHYL PHTHALATE 1 1 1 2 23
DIMETHYL PHTHALATE 1 1 1 5 734
DI-N-BUTYL PHTHALATE 1 1 1 2 0.14979
DI-N-OCTYL PHTHALATE 1 1 1 5 709
DIPHENYLAMINE 1 1 1 5  --
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SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

ETHYL METHANE SULFONATE 1 1 1 5  --
FLUORANTHENE 0.05 0.05 0.05 0.1  --
FLUORENE 0.05 0.05 0.05 0.1  --
HEXACHLOROBENZENE 1 1 1 2 0.1
HEXACHLOROBUTADIENE 1 1 1 1 0.03976
HEXACHLOROCYCLOPENTADIENE 1 1 1 2 0.75537
HEXACHLOROETHANE 1 1 1 2 0.02
HEXACHLOROPROPENE 1 1 1 5  --
INDENO(1,2,3-CD)PYRENE 0.05 0.2 0.05 0.1  --
ISODRIN 1 1 1 5 0.00332
ISOPHORONE 1 1 1 5 0.03
ISOSAFROLE 1 1 1 5 9.94

SVOC KEPONE 1 1 1 5 0.027
METHAPYRILENE 1 1 1 5 2.78
METHYL METHANE SULFONATE 1 1 1 5 0.31549
NAPHTHALENE 0.05 0.05 0.05 0.1  --
N-NITROSODIETHYLAMINE 1 1 1 5 0.0032
N-NITROSODIMETHYLAMINE 1 1 1 5 0.0000321
N-NITROSO-DI-N-BUTYLAMINE 1 1 1 5  --
N-NITROSO-DI-N-PROPYLAMINE 1 1 1 2  --
N-NITROSOMETHYLETHYLAMINE 1 1 1 5 0.00166
N-NITROSOMORPHOLINE 1 1 1 5 0.07057
N-NITROSOPIPERIDINE 1 1 1 5 0.00665
N-NITROSOPYRROLIDINE 1 1 1 5 0.01258
O,O,O-TRIETHYL PHOSPHOROTHIOAT 1 1 1 5  --
O-TOLUIDINE 1 1 1 5 2O-TOLUIDINE 1 1 1 5 2
P-(DIMETHYLAMINO)AZOBENZENE 1 1 1 5  --
PENTACHLOROBENZENE 1 1 1 5 0.49695
PENTACHLOROETHANE 1 1 1 5 10.7
PENTACHLORONITROBENZENE 1 1 1 5 1.9
PHENACETIN 1 1 1 5 11.7
PHENANTHRENE 0.05 0.05 0.05 0.1 45.7
PHENOL 1 1 1 5 5
PRONAMIDE 1 1 1 5 0.0136
PYRENE 0.05 0.05 0.05 0.1  --
PYRIDINE 1 1 1 5 1.03
SAFROLE 1 1 1 5 0.40398

Round 2
EXP 1,3,5-TRINITROBENZENE 0.24 0.287 0.25 0.5 1100

1,3-DINITROBENZENE 0.24 0.287 0.25 0.5 2.36
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLU 0.47 0.575 0.65 1  --
2,4,6-TRINITROTOLUENE 0.24 0.287 0.25 0.5 2.2
2,4-DIAMINO-6-NITROTOLUENE 0.24 0.287 0.25 0.5 2.2
2,4-DINITROTOLUENE 0.24 0.287 0.25 0.5 73



TABLE H- 7

SURFACE WATER MAXIMUM AND MINIMUM DETECTION LIMITS VERSUS RBTLs, ROUNDS 1, 2, AND 3
SWMU 13 - (MINE FILL B)
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

2,6-DIAMINO-4-NITROTOLUENE 0.24 0.287 0.25 0.5 NA
2,6-DINITROTOLUENE 0.24 0.287 0.25 0.5 36
2-AMINO-4,6-DINITROTOLUENE 0.24 0.27 0.25 0.5  --
2-NITROTOLUENE 0.24 0.287 0.25 0.5 61
3,5-DINITROANILINE 0.24 0.287 0.25 0.5 NA
3-NITROTOLUENE 0.24 0.287 0.25 0.5 61
4-AMINO-2,6-DINITROTOLUENE 0.24 0.27 0.25 0.5  --
4-NITROTOLUENE 0.24 0.287 0.25 0.5 61
DNX 0.24 0.27 0.25 0.5 NA
HMX 0.24 0.27 0.25 0.5 1800
MNX 0.24 0.27 0.25 0.5  --
NITROBENZENE 0.24 0.287 0.25 0.5 3.4
RDX 0.24 0.27 0.25 0.5 0.61
TETRYL 0.24 0.287 0.25 0.5 360
TNX 0.24 0.27 0.25 0.5  --

M ALUMINUM 30.6 106 6.8 50 50
ANTIMONY 0.02 0.63 0.02 1 6

M ARSENIC 0.11 0.57 0.03 1 0.045
BERYLLIUM 0.03 0.72 0.03 1 4
CADMIUM 0.04 0.4 0.04 1 0.66
CHROMIUM 0.19 1.6 0.02 1 42
COBALT 0.07 0.52 0.02 1 5
COPPER 0.38 1.7 0.06 2 5
IRON 15 162 2.22 50 300
LEAD 0.07 1.6 0.02 1 1.3
MAGNESIUM 8750 14200 2 100 --MAGNESIUM 8750 14200 2 100 --
MANGANESE 2 10 0.04 5 50
MERCURY 0.007 0.02 0.02 0.2 0.0013
NICKEL 0.61 1.3 0.06 1 29
SELENIUM 0.04 0.62 0.04 1 5
SILVER 0.03 0.33 0.03 1 1
THALLIUM 0.04 0.41 0.04 1 0.56
TIN 0.1 0.4 0.09 10 73
TITANIUM 0.52 0.73 0.06 5  --
VANADIUM 0.11 1.6 0.05 2 19
ZINC 2.1 14 0.32 10 58.9

MF ALUMINUM 7.6 54.4 6.8 50 50
ANTIMONY 0.06 0.71 0.02 1 6
ARSENIC 0.07 0.42 0.03 1 0.045
BERYLLIUM 0.03 0.22 0.03 1 4
CADMIUM 0.04 0.3 0.04 1 0.66
CHROMIUM 0.13 1.5 0.02 1 42
COBALT 0.11 0.52 0.02 1 5
COPPER 0.26 0.93 0.06 2 5
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

IRON 5.7 123 2.22 50 300
LEAD 0.02 0.38 0.02 1 1.3
MAGNESIUM 13700 13700 2 100  --
MANGANESE 2.1 10.7 0.04 5 50
MERCURY 0.007 0.02 0.02 0.2 0.0013
NICKEL 0.55 1.4 0.06 1 29
SELENIUM 0.04 0.46 0.04 1 5
SILVER 0.03 0.07 0.03 1 1
THALLIUM 0.04 0.1 0.04 1 0.56
TIN 0.1 0.59 0.09 10 73
TITANIUM 0.1 1.1 0.06 5  --
VANADIUM 0.06 0.4 0.05 2 19
ZINC 1.7 16 0.32 10 58.9

MISC AMMONIA-N 0.005 0.01 0.01 0.02  --
NITRITE/NITRATE-N 0.025 0.13 0.025 0.05  --

VOC 1,1,1,2-TETRACHLOROETHANE 0.3 0.3 0.3 1 0.43
1,1,1-TRICHLOROETHANE 0.3 0.3 0.3 1 88
1,1,2,2-TETRACHLOROETHANE 0.3 0.3 0.3 1 0.055
1,1,2-TRICHLOROETHANE 0.3 0.3 0.3 1 0.2
1,1-DICHLOROETHANE 0.3 0.3 0.3 1 47
1,1-DICHLOROETHENE 0.3 0.3 0.3 1 7
1,2,3-TRICHLOROPROPANE 0.3 0.3 0.3 1 0.0056

VOC 1,2-DIBROMO-3-CHLOROPROPANE 0.3 0.3 0.3 1 0.048
1,2-DIBROMOETHANE 0.3 0.3 0.3 1 0.00076
1,2-DICHLOROETHANE 0.3 0.3 0.3 1 0.12
1,2-DICHLOROPROPANE 0.3 0.3 0.3 1 0.161,2-DICHLOROPROPANE 0.3 0.3 0.3 1 0.16
1,4-DIOXANE 50 50 50 100 6.1
2-BUTANONE 0.5 0.5 0.5 5 1900
2-HEXANONE 0.5 0.5 0.5 5 1710
3-CHLOROPROPENE 0.5 0.5 0.5 5 14
4-METHYL-2-PENTANONE 0.5 0.5 0.5 5 160
ACETONE 0.5 0.5 0.5 5 610
ACETONITRILE 20 20 20 40 100
ACROLEIN 0.5 0.5 0.5 5 0.042
ACRYLONITRILE 0.5 0.5 0.5 5 0.039
BENZENE 0.3 0.3 0.3 1 0.34
BROMODICHLOROMETHANE 0.3 0.3 0.3 1 0.18
BROMOFORM 0.3 0.3 0.3 1 8.5
BROMOMETHANE 0.3 0.3 0.3 1 8.7
CARBON DISULFIDE 0.3 0.3 0.3 1 84.1
CARBON TETRACHLORIDE 0.3 0.3 0.3 1 0.17
CHLOROBENZENE 0.3 0.3 0.3 1 10
CHLORODIBROMOMETHANE 0.3 0.3 0.3 1 0.18
CHLOROETHANE 0.5 0.5 0.5 1 4.6
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

CHLOROFORM 0.3 0.3 0.3 1 6.2
CHLOROMETHANE 0.3 0.3 0.3 1 1.5
CHLOROPRENE 0.5 0.5 0.5 5 14
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 61
CIS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 1 0.4
DIBROMOMETHANE 0.3 0.3 0.3 1 61
DICHLORODIFLUOROMETHANE 0.3 0.3 0.3 1 390
ETHYL METHACRYLATE 0.5 0.5 0.5 5 550
ETHYLBENZENE 0.3 0.3 0.3 1 2.9
ISOBUTANOL 20 20 20 40 1800
METHACRYLONITRILE 0.3 0.3 0.3 5 1
METHYL IODIDE 0.5 0.5 0.5 5  --
METHYL METHACRYLATE 0.5 0.5 0.5 5 1400
METHYLENE CHLORIDE 0.3 0.3 0.3 1 4.3
PROPIONITRILE 20 20 20 40 6080
STYRENE 0.3 0.3 0.3 1 56
TETRACHLOROETHENE 0.3 0.3 0.3 1 0.66
TOLUENE 0.3 0.3 0.3 1 253
TOTAL XYLENES 0.3 0.3 0.3 1 117
TRANS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 100
TRANS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 1 0.4
TRANS-1,4-DICHLORO-2-BUTENE 0.5 0.5 0.5 5  --
TRICHLOROETHENE 0.3 0.3 0.3 1 0.028
TRICHLOROFLUOROMETHANE 0.3 0.3 0.3 1 1300
VINYL ACETATE 0.5 0.5 0.5 5 248.03
VINYL CHLORIDE 0.3 0.3 0.3 1 0.02VINYL CHLORIDE 0.3 0.3 0.3 1 0.02

PAH 2-METHYLNAPHTHALENE 0.048 0.049 0.05 0.1 6.2
PAH ACENAPHTHENE 0.048 0.049 0.05 0.1 9.9

ACENAPHTHYLENE 0.048 0.049 0.05 0.1 370
ANTHRACENE 0.048 0.049 0.05 0.1 0.029
BENZO(A)ANTHRACENE 0.049 0.049 0.05 0.1 0.092
BENZO(A)PYRENE 0.049 0.049 0.05 0.1 0.0092
BENZO(B)FLUORANTHENE 0.049 0.049 0.05 0.1 0.092
BENZO(G,H,I)PERYLENE 0.049 0.049 0.05 0.1 7.64
BENZO(K)FLUORANTHENE 0.049 0.049 0.05 0.1 0.0056
CHRYSENE 0.049 0.049 0.05 0.1 0.033
DIBENZO(A,H)ANTHRACENE 0.048 0.049 0.05 0.1 0.0016
FLUORANTHENE 0.049 0.049 0.05 0.1 8.1
FLUORENE 0.048 0.049 0.05 0.1 3.9
INDENO(1,2,3-CD)PYRENE 0.049 0.049 0.05 0.1 0.022
NAPHTHALENE 0.048 0.049 0.05 0.1 6.2
PHENANTHRENE 0.049 0.049 0.05 0.1 2.1
PYRENE 0.049 0.049 0.05 0.1 0.3
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

Round 3
EXP 1,3,5-TRINITROBENZENE 0.24 0.255 0.25 0.5 1100

1,3-DINITROBENZENE 0.24 0.255 0.25 0.5 2.36
2,4,6-TRINITROTOLUENE 0.24 0.255 0.25 0.5 2.2
2,4-DINITROTOLUENE 0.24 0.255 0.25 0.5 73
2,6-DINITROTOLUENE 0.24 0.255 0.25 0.5 36
2-AMINO-4,6-DINITROTOLUENE 0.25 0.255 0.25 0.5  --
2-NITROTOLUENE 0.24 0.255 0.25 0.5 61
3-NITROTOLUENE 0.24 0.255 0.25 0.5 61
4-AMINO-2,6-DINITROTOLUENE 0.25 0.255 0.25 0.5  --
4-NITROTOLUENE 0.24 0.255 0.25 0.5 61
HMX 0.25 0.255 0.25 0.5 1800
NITROBENZENE 0.24 0.255 0.25 0.5 3.4
RDX 0.25 0.255 0.25 0.5 0.61
TETRYL 0.24 0.255 0.25 0.5 360

M ALUMINUM 48.7 128 6.8 50 50
ANTIMONY 0.085 2.7 0.02 1 6
ARSENIC 0.09 0.34 0.03 1 0.045
BERYLLIUM 0.02 0.18 0.03 1 4
CADMIUM 0.039 0.2 0.04 1 0.66
CHROMIUM 0.34 1.3 0.02 1 42
COBALT 0.1 0.29 0.02 1 5
IRON 77.8 114 2.22 50 300
LEAD 0.11 0.31 0.02 1 1.3
MANGANESE 3 5.8 0.04 5 50
MERCURY 0.03 0.032 0.02 0.2 0.0013MERCURY 0.03 0.032 0.02 0.2 0.0013
NICKEL 0.94 1.6 0.06 1 29
SELENIUM 0.094 0.57 0.04 1 5
SILVER 0.028 0.3 0.03 1 1
SODIUM 1070 1540 0.04 1 0.56
THALLIUM 0.043 0.2 0.09 10 73
TIN 0.048 0.52 0.06 5  --
VANADIUM 1.14 1.14 0.05 2 19
ZINC 4.2 4.2 0.32 10 58.9

MF ALUMINUM 8.35 71.1 6.8 50 50
ANTIMONY 0.085 3.4 0.02 1 6
ARSENIC 0.047 0.4 0.03 1 0.045
BERYLLIUM 0.02 0.09 0.03 1 4
CADMIUM 0.039 0.1 0.04 1 0.66
CHROMIUM 0.28 0.7 0.02 1 42
COBALT 0.088 0.09 0.02 1 5
IRON 7.8 131 2.22 50 300
LEAD 0.1 0.19 0.02 1 1.3
MANGANESE 0.82 1.7 0.04 5 50
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

MERCURY 0.03 0.03 0.02 0.2 0.0013
NICKEL 1.2 1.4 0.06 1 29
SELENIUM 0.094 0.4 0.04 1 5
SILVER 0.028 0.16 0.03 1 1
SODIUM 1060 1480
THALLIUM 0.043 0.08 0.04 1 0.56
TIN 0.048 0.32 0.09 10 73
VANADIUM 1.14 1.14 0.05 2 19
ZINC 6 197 0.32 10 58.9

MISC NITRITE/NITRATE-N 0.025 0.025 0.025 0.05  --
VOC 1,1,1,2-TETRACHLOROETHANE 0.3 0.3 0.3 1 0.43

1,1,1-TRICHLOROETHANE 0.3 0.3 0.3 1 88
1,1,2,2-TETRACHLOROETHANE 0.3 0.3 0.3 1 0.055
1,1,2-TRICHLOROETHANE 0.3 0.3 0.3 1 0.2
1,1-DICHLOROETHANE 0.3 0.3 0.3 1 47
1,1-DICHLOROETHENE 0.3 0.3 0.3 1 7
1,2,3-TRICHLOROPROPANE 0.3 0.3 0.3 1 0.0056
1,2-DIBROMO-3-CHLOROPROPANE 0.3 0.3 0.3 1 0.048
1,2-DIBROMOETHANE 0.3 0.3 0.3 1 0.00076
1,2-DICHLOROETHANE 0.3 0.3 0.3 1 0.12
1,2-DICHLOROPROPANE 0.3 0.3 0.3 1 0.16
1,4-DIOXANE 50 50 50 100 6.1
2-BUTANONE 0.5 0.5 0.5 5 1900
2-HEXANONE 0.5 0.5 0.5 5 1710
3-CHLOROPROPENE 0.5 0.5 0.5 5 14
4-METHYL-2-PENTANONE 0.5 0.5 0.5 5 1604-METHYL-2-PENTANONE 0.5 0.5 0.5 5 160
ACETONE 0.5 0.5 0.5 5 610
ACETONITRILE 20 20 20 40 100
ACROLEIN 0.5 0.5 0.5 5 0.042
ACRYLONITRILE 0.5 0.5 0.5 5 0.039
BENZENE 0.3 0.3 0.3 1 0.34
BROMODICHLOROMETHANE 0.3 0.3 0.3 1 0.18
BROMOFORM 0.3 0.3 0.3 1 8.5
BROMOMETHANE 0.3 0.3 0.3 1 8.7
CARBON DISULFIDE 0.3 0.3 0.3 1 84.1
CARBON TETRACHLORIDE 0.3 0.3 0.3 1 0.17
CHLOROBENZENE 0.3 0.3 0.3 1 10
CHLORODIBROMOMETHANE 0.3 0.3 0.3 1 0.18
CHLOROETHANE 0.5 0.5 0.5 1 4.6
CHLOROFORM 0.3 0.3 0.3 1 6.2
CHLOROMETHANE 0.3 0.3 0.3 1 1.5
CHLOROPRENE 0.5 0.5 0.5 5 14
CIS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 61
CIS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 1 0.4
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Fraction Parameter

Minimum 
Non-detect 
Concentra

tion

Maximum 
Non-detect 
Concentra

tion
Laboratory 

TV (1), (ug/L)
Laboratory 
RL( 2), (ug/L)

Risk-Based 
Target 

Level(2), 
(ug/L)

Data Reference Values

DIBROMOMETHANE 0.3 0.3 0.3 1 61
DICHLORODIFLUOROMETHANE 0.3 0.3 0.3 1 390
ETHYL METHACRYLATE 0.5 0.5 0.5 5 550
ETHYLBENZENE 0.3 0.3 0.3 1 2.9
ISOBUTANOL 20 20 20 40 1800
METHACRYLONITRILE 0.3 0.3 0.3 5 1
METHYL IODIDE 0.5 0.5 0.5 5  --
METHYL METHACRYLATE 0.5 0.5 0.5 5 1400
METHYLENE CHLORIDE 0.3 0.3 0.3 1 4.3
PROPIONITRILE 20 20 20 40 6080
STYRENE 0.3 0.3 0.3 1 56
TETRACHLOROETHENE 0.3 0.3 0.3 1 0.66
TOLUENE 0.3 0.3 0.3 1 253
TOTAL XYLENES 0.3 0.3 0.3 1 117
TRANS-1,2-DICHLOROETHENE 0.3 0.3 0.3 1 100
TRANS-1,3-DICHLOROPROPENE 0.3 0.3 0.3 1 0.4
TRANS-1,4-DICHLORO-2-BUTENE 0.5 0.5 0.5 5  --
TRICHLOROETHENE 0.3 0.3 0.3 1 0.028
TRICHLOROFLUOROMETHANE 0.3 0.3 0.3 1 1300
VINYL ACETATE 0.5 0.5 0.5 5 248.03
VINYL CHLORIDE 0.3 0.3 0.3 1 0.02

EXP - Explosives
HERB - Herbicides
M - Metals
MF - Metals filteredMF - Metals filtered
MISC - Miscellanous
PAH - Polynuclear aromatic hydrocarbons
SVOC - Semivolatile organic compounds
VOC - Volatile organic compounds

MG/L = milligrams per Liter
UG/L = micrograms per Liter

2 RFI Round 1 through 3 RBTL is th e lowest of all risk-based target levels listed in the QAPP.  Composting data RBTLs are
 the residential clenup levels as presented in the Interim Measures Report (insert reference).

1 Yellow or gray highlight indicates that the value exceeds the risk-based target level.  Analytes that did not 
exhibit any concentrations less than detection limits are not shown.
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Fraction Parameter LCS LCSD MS MSD
Composting Operation(1)

NA NA NA NA NA NA
Round 1
DIOX 1,2,3,4,6,7,8,9-OCDD 101.7 103.1 78.1 103.0

1,2,3,4,6,7,8,9-OCDF 98.5 100.6 100.2 98.7
1,2,3,4,6,7,8-HpCDD 93.1 94.0 92.9 97.3
1,2,3,4,6,7,8-HpCDF 98.7 100.8 102.7 106.3
1,2,3,4,7,8,9-HpCDF 90.8 85.6 88.5 107.4
1,2,3,4,7,8-HxCDD 101.4 102.4 103.4 104.5
1,2,3,4,7,8-HxCDF 99.0 98.5 105.7 99.5
1,2,3,6,7,8-HxCDD 95.3 95.8 98.3 96.5
1,2,3,6,7,8-HxCDF 97.9 98.8 101.7 102.5
1,2,3,7,8,9-HxCDD 104.9 101.1 106.5 108.0
1,2,3,7,8,9-HxCDF 96.4 94.7 113.5 110.7
1,2,3,7,8-PeCDD 94.1 96.6 97.6 100.8
1,2,3,7,8-PeCDF 81.9 84.0 86.0 84.6
2,3,4,6,7,8-HxCDF 90.0 95.4 105.0 97.3
2,3,4,7,8-PeCDF 107.8 112.6 108.0 110.0
2,3,7,8-TCDD 99.5 101.5 99.6 99.9
2,3,7,8-TCDF 97.7 97.4 125.7 86.1

EXP 1,3,5-TRINITROBENZENE 114.3  -- 113.8 114.5
1,3-DINITROBENZENE 119.0  -- 117.2 118.8
2,4,6-TRINITROTOLUENE 115.8  -- 114.7 115.8
2,4-DINITROTOLUENE 114.7  -- 113.5 115.2
2,6-DINITROTOLUENE 116.8  -- 115.0 117.0
2-AMINO-4,6-DINITROTOLUENE 116.8  -- 115.0 116.3
2-NITROTOLUENE 118.3  -- 117.5 118.0
3-NITROTOLUENE 116.9 -- 116.2 116.8

Mean Percent Recovery

3 NITROTOLUENE 116.9 116.2 116.8
4-AMINO-2,6-DINITROTOLUENE 116.1  -- 112.5 114.7
4-NITROTOLUENE 117.6  -- 116.7 117.7
HMX 116.8  -- 114.7 117.0
NITROBENZENE 123.9  -- 122.3 123.2
PICRAMIC ACID 54.1  -- 16.4 17.6
PICRIC ACID 116.6  -- 87.2 87.6
RDX 114.4  -- 106.8 109.5
TETRYL 97.7  -- 100.0 99.8

HERB HEXACHLOROPHENE 61.8  -- 19.8 22.2
PENTACHLOROPHENOL 83.3  -- 37.5 37.0

M ALUMINUM 94.9  --  --  --
ANTIMONY 101.5  -- 93.2  --
ARSENIC 95.7  -- 89.5  --
BARIUM 100.0  --  --  --
BERYLLIUM 100.3  -- 91.3  --
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Fraction Parameter LCS LCSD MS MSD
Mean Percent Recovery

CADMIUM 96.3  -- 119.3  --
CALCIUM 96.6  -- 339.3  --
CHROMIUM 96.0  -- 157.7  --
COBALT 97.0  -- 82.5  --
COPPER 99.3  -- 63.4  --
IRON 101.9  --  --  --
LEAD 94.7  --  --  --
LITHIUM 100.1  -- 143.2  --
MAGNESIUM 96.6  -- 118.9  --
MANGANESE 99.9  --  --  --
MERCURY 99.2  -- 105.6  --
NICKEL 99.0  -- 121.0  --
POTASSIUM 93.9  -- 137.8  --
SELENIUM 104.6  -- 82.4  --
SILVER 97.4  -- 92.3  --
SODIUM 96.3  -- 85.2  --
STRONTIUM 96.9  -- 130.0  --
THALLIUM 96.3  -- 91.5  --
TIN 99.8  -- 94.1  --
TITANIUM 97.7  -- 172.2  --
VANADIUM 95.9  -- 149.7  --
ZINC 101.1  -- 124.7  --

SVOC 1,2,4-TRICHLOROBENZENE 83.5  -- 74.3 73.1
1,2-DICHLOROBENZENE 79.3  -- 66.8 64.8
1,3-DICHLOROBENZENE 78.0  -- 63.1 59.9
1,4-DICHLOROBENZENE 80.3  -- 63.5 60.3
2,4,5-TRICHLOROPHENOL 93.0  -- 89.1 86.5
2,4,6-TRICHLOROPHENOL 84.3  -- 83.4 81.4, ,
2,4-DICHLOROPHENOL 90.2  -- 89.6 84.5
2,4-DIMETHYLPHENOL 76.4  -- 64.6 60.9
2,4-DINITROPHENOL 46.4  -- 70.8 65.8
2-CHLORONAPHTHALENE 72.8  -- 69.6 67.6
2-CHLOROPHENOL 88.1  -- 84.3 80.1
2-METHYLNAPHTHALENE 71.2  -- 64.7 57.6
2-METHYLPHENOL 86.5  -- 81.1 76.8
2-NITROANILINE 86.9  -- 90.6 88.9
2-NITROPHENOL 93.0  -- 90.5 86.5
3,3'-DICHLOROBENZIDINE 60.0  -- 29.4 28.5
3,4-METHYLPHENOL 87.5  -- 81.0 74.0
3-NITROANILINE 78.0  -- 63.4 59.3
4,6-DINITRO-2-METHYLPHENOL 73.0  -- 74.9 73.9
4-BROMOPHENYL-PHENYLETHE 86.1  -- 82.8 80.3
4-CHLORO-3-METHYLPHENOL 82.3  -- 85.0 82.9
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4-CHLOROANILINE 64.5  -- 44.6 40.3
4-CHLOROPHENYL-PHENYLETHE 90.3  -- 89.0 86.4
4-NITROANILINE 86.3  -- 74.3 69.1

SVOC 4-NITROPHENOL 80.2  -- 82.4 80.8
ACENAPHTHENE 70.8  -- 64.7 57.9
ACENAPHTHYLENE 67.7  -- 65.4 58.7
ANTHRACENE 68.7  -- 65.6 55.6
BENZO[A]ANTHRACENE 77.7  -- 72.9 58.1
BENZO[A]PYRENE 72.3  -- 66.1 55.3
BENZO[B]FLUORANTHENE 80.5  -- 75.0 58.9
BENZO[G,H,I]PERYLENE 69.0  -- 63.6 49.1
BENZO[K]FLUORANTHENE 70.9  -- 72.0 58.9
BENZYL ALCOHOL 88.3  -- 90.3 86.8
BIS(2-CHLOROETHOXY)METHAN 70.3  -- 69.3 65.6
BIS(2-CHLOROETHYL)ETHER 77.8  -- 71.4 67.9
BIS(2-CHLOROISOPROPYL)ETHE 89.9  -- 86.0 84.0
BIS(2-ETHYLHEXYL)PHTHALATE 89.2  -- 94.6 89.0
BUTYLBENZYLPHTHALATE 76.1  -- 87.4 84.1
CHRYSENE 79.1  -- 71.6 59.1
DIBENZO[A,H]ANTHRACENE 65.4  -- 60.7 58.1
DIBENZOFURAN 92.9  -- 89.8 86.5
DIETHYLPHTHALATE 90.9  -- 89.0 86.6
DIMETHYLPHTHALATE 85.3  -- 85.0 82.6
DI-N-BUTYLPHTHALATE 84.9  -- 85.8 81.5
DI-N-OCTYLPHTHALATE 77.9  -- 92.1 92.0
DIPHENYLAMINE 77.7  -- 70.0 66.0
FLUORANTHENE 77.9  -- 69.9 59.7
FLUORENE 70.8  -- 67.0 61.0
HEXACHLOROBENZENE 86.8  -- 82.6 80.5
HEXACHLOROBUTADIENE 86.0  -- 73.4 68.8
HEXACHLOROCYCLOPENTADIEN 59.3  -- 19.0 15.0
HEXACHLOROETHANE 73.9  -- 59.0 55.8
INDENO[1,2,3-CD]PYRENE 69.2  -- 65.7 51.1
ISOPHORONE 81.6  -- 81.3 77.9
NAPHTHALENE 64.8  -- 51.7 46.4
N-NITROSODIMETHYLAMINE 75.1  -- 64.0 65.3
N-NITROSO-DI-N-PROPYLAMINE 84.8  -- 85.9 81.6
PHENANTHRENE 77.5  -- 73.3 65.3
PHENOL 85.0  -- 79.5 77.9
PYRENE 82.6  -- 115.0 77.7

VOC 1,1,1-TRICHLOROETHANE  --  -- 75.0 75.0
1,1,2,2-TETRACHLOROETHANE  --  -- 61.5 57.5
1,1,2-TRICHLOROETHANE  --  -- 72.5 67.5
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1,1-DICHLOROETHANE  --  -- 71.5 69.5
1,1-DICHLOROETHENE 85.9  -- 81.5 83.5
1,2-DICHLOROETHANE  --  -- 75.5 70.5
1,2-DICHLOROPROPANE  --  -- 71.5 69.5
1,4-DIOXANE 89.0  -- 83.5 84.0
2-BUTANONE  --  -- 56.0 51.0

VOC 2-HEXANONE  --  -- 48.0 53.5
4-METHYL-2-PENTANONE  --  -- 53.5 54.0
ACETONE  --  -- 66.0 56.5
ACETONITRILE 91.0  -- 79.0 85.0
BENZENE 90.5  -- 74.0 70.5
BROMODICHLOROMETHANE  --  -- 74.5 71.5
BROMOFORM  --  -- 72.0 66.5
BROMOMETHANE  --  -- 60.5 66.5
CARBON DISULFIDE  --  -- 129.0 130.0
CARBON TETRACHLORIDE  --  -- 73.0 74.5
CHLOROBENZENE 85.5  -- 68.0 66.5
CHLOROETHANE  --  -- 89.5 89.0
CHLOROFORM  --  -- 73.5 70.5
CHLOROMETHANE  --  -- 55.0 56.5
CIS-1,2-DICHLOROETHENE  --  -- 73.5 73.5
CIS-1,3-DICHLOROPROPENE  --  -- 67.0 64.0
DIBROMOCHLOROMETHANE  --  -- 73.5 69.5
ETHYLBENZENE  --  -- 69.5 70.5
ISOBUTYL ALCOHOL 100.0  -- 75.0 88.5
METHYLENE CHLORIDE  --  -- 69.0 71.0
PROPIONITRILE 104.3  -- 83.5 93.5
STYRENE  --  -- 64.0 64.0
TETRACHLOROETHENE  --  -- 67.5 66.5
TOLUENE 87.1  -- 71.5 67.5
TRANS-1,2-DICHLOROETHENE  --  -- 75.0 77.0
TRANS-1,3-DICHLOROPROPENE  --  -- 62.5 59.5
TRICHLOROETHENE 82.4  -- 74.0 70.5
VINYL CHLORIDE  --  -- 61.5 62.0

PCB AROCLOR-1016 97.2  -- 113.5 117.0
AROCLOR-1260 101.0  -- 150.0 153.0

WET CADMIUM 101.0  --  --  --
COPPER 105.0  --  --  --
LEAD 99.5  --  --  --
MERCURY 85.0  --  --  --
NICKEL 103.0  --  --  --
SULFIDE 87.5  --  --  --
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TOTAL ORGANIC CARBON 109.6  -- 124.7 113.3
ZINC 125.0  --

Round 2
EXP 1,3,5-TRINITROBENZENE 98.3  -- 107.5 105.0

1,3-DINITROBENZENE 101.7  -- 110.0 105.0
2,4,6-TRINITROTOLUENE 101.7  -- 107.5 102.5
2,4-DINITROTOLUENE 96.7  -- 102.5 100.0
2,6-DINITROTOLUENE 96.7  -- 105.0 100.0
2-AMINO-4,6-DINITROTOLUENE 96.7  -- 105.0 100.0
2-NITROTOLUENE 91.7  -- 102.5 97.5

EXP 3-NITROTOLUENE 91.7  -- 100.0 95.0
4-AMINO-2,6-DINITROTOLUENE 103.3  -- 102.5 100.0
4-NITROTOLUENE 95.0  -- 102.5 100.0
HMX 100.0  -- 105.0 100.0
NITROBENZENE 98.3  -- 107.5 105.0
RDX 101.7  -- 102.5 100.0
TETRYL 69.0  -- 97.5 92.5

M ALUMINUM 100.0  --  --  --
ANTIMONY 94.6  -- 84.5  --
ARSENIC 97.1  -- 92.2  --
BARIUM 99.8  --  --  --
BERYLLIUM 96.1  -- 98.7  --
CADMIUM 97.5  -- 97.9  --

M CALCIUM 98.0  -- 85.1  --
CHROMIUM 100.5  -- 106.3  --
COBALT 96.6  -- 126.8  --
COPPER 98.9  -- 93.7  --
IRON 98.6  --  --  --
LEAD 96.9  -- 147.0  --
MAGNESIUM 97.5  -- 92.9  --
MANGANESE 95.5  --  --  --
MERCURY 99.8  -- 101.7  --
NICKEL 98.2  -- 104.8  --
POTASSIUM 101.4  -- 144.0  --
SELENIUM 94.3  -- 86.4  --
SILVER 95.2  -- 93.2  --
SODIUM 98.0  -- 96.1  --
THALLIUM 98.1  -- 97.1  --
TIN 94.0  -- 82.8  --
TITANIUM 98.5  -- 484.9  --
VANADIUM 98.9  -- 126.0  --
ZINC 97.6  -- 170.4  --
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VOC 1,1,1,2-TETRACHLOROETHANE 98.6  -- 90.5 92.1
1,1,1-TRICHLOROETHANE 102.7  -- 99.2 96.5
1,1,2,2-TETRACHLOROETHANE 100.4  -- 78.0 79.0
1,1,2-TRICHLOROETHANE 94.7  -- 80.7 83.3
1,1-DICHLOROETHANE 102.0  -- 99.3 95.7
1,1-DICHLOROETHENE 96.9  -- 87.8 87.6
1,2,3-TRICHLOROPROPANE 84.7  -- 68.3 68.2
1,2-DIBROMO-3-CHLOROPROPA 105.4  -- 64.0 68.5
1,2-DIBROMOETHANE 97.7  -- 77.2 79.7
1,2-DICHLOROETHANE 97.0  -- 81.6 82.3
1,2-DICHLOROPROPANE 94.1  -- 88.6 84.3
1,4-DIOXANE 79.2  -- 76.3 81.4
2-BUTANONE 90.7  -- 54.9 57.7
2-HEXANONE 98.4  -- 58.4 65.8

VOC 4-METHYL-2-PENTANONE 92.7  -- 62.1 62.7
ACETONE 99.7  -- 68.1 60.5
ACETONITRILE 78.5  -- 69.6 70.1
BENZENE 94.9  -- 88.1 88.1
BROMODICHLOROMETHANE 95.1  -- 85.1 79.8
BROMOFORM 103.1  -- 80.2 83.8
BROMOMETHANE 80.7  -- 65.7 66.1
CARBON DISULFIDE 95.7  -- 82.2 89.8
CARBON TETRACHLORIDE 102.7  -- 97.2 90.6
CHLOROBENZENE 97.1  -- 86.4 89.1
CHLORODIBROMOMETHANE 96.7  -- 88.6 91.3
CHLOROETHANE 111.7  -- 87.4 80.3
CHLOROFORM 99.7  -- 98.7 93.1
CHLOROMETHANE 86.6  -- 83.9 81.9
CIS-1,2-DICHLOROETHENE 97.4  -- 95.8 92.5
CIS-1,3-DICHLOROPROPENE 99.7  -- 79.7 79.9
DIBROMOMETHANE 99.4  -- 85.4 80.4
DICHLORODIFLUOROMETHANE 95.7  -- 58.7 69.0
ETHYLBENZENE 94.4  -- 85.8 88.8
ISOBUTANOL 83.6  -- 62.8 63.8
METHYLENE CHLORIDE 104.7  -- 100.8 83.3
PROPIONITRILE 85.5  -- 66.9 68.4
STYRENE 94.6  -- 83.8 87.4
TETRACHLOROETHENE 97.0  -- 77.9 81.3
TOLUENE 94.9  -- 86.8 92.0
TOTAL XYLENES 97.6  -- 88.7 88.7
TRANS-1,2-DICHLOROETHENE 95.7  -- 89.8 88.0
TRANS-1,3-DICHLOROPROPENE 101.6  -- 77.7 83.8
TRICHLOROETHENE 94.6  -- 81.0 117.6
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TRICHLOROFLUOROMETHANE 94.7  -- 77.1 74.6
VINYL CHLORIDE 97.3  -- 90.9 90.9

PAH 2-METHYLNAPHTHALENE 63.2  -- 58.1 68.2
ACENAPHTHENE 65.6  -- 62.2 67.7
ACENAPHTHYLENE 65.6  -- 62.2 65.8
ANTHRACENE 63.2  -- 69.5 68.2
BENZO(A)ANTHRACENE 75.2  -- 74.9 69.9
BENZO(A)PYRENE 67.4  -- 71.8 68.2
BENZO(B)FLUORANTHENE 71.6  -- 76.3 75.9
BENZO(G,H,I)PERYLENE 63.2  -- 64.9 66.4
BENZO(K)FLUORANTHENE 63.2  -- 74.2 74.6
CHRYSENE 77.6  -- 77.6 76.3
DIBENZO(A,H)ANTHRACENE 63.2  -- 74.9 68.5
FLUORANTHENE 73.4  -- 80.4 75.8
FLUORENE 66.8  -- 67.2 69.5
INDENO(1,2,3-CD)PYRENE 65.6  -- 66.3 67.6
NAPHTHALENE 70.4  -- 59.0 64.0

PEST/PCB PHENANTHRENE 69.8  -- 65.0 70.0
PYRENE 82.5  -- 76.3 85.4
AROCLOR-1016 104.0  -- 142.5 143.0
AROCLOR-1260 108.0  -- 110.5 109.5

Round 3
M ALUMINUM 109.2 -- 188.8 --

ANTIMONY 106.8 -- 102.8 --
ARSENIC 106.0 -- 89.5 --
BARIUM 108.6 -- 123.0 --
BERYLLIUM 101.6 -- 98.6 --
CADMIUM 105.6 -- 98.9 --
CALCIUM 107.1 -- 88.7 --
CHROMIUM 109.6 -- 85.1 --
COBALT 108.0 -- 84.2 --
COPPER 110.4 -- 85.9 --
IRON 103.9 -- 114.6 --
LEAD 108.6 -- 60.2 --
MAGNESIUM 108.2 -- 90.6 --
MANGANESE 109.8 -- 185.0 --
MERCURY 100.6 -- 107.2 --
NICKEL 111.0 -- 93.3 --
POTASSIUM 140.2 -- 93.2 --
SELENIUM 104.6 -- 90.7 --
SILVER 101.8 -- 95.0 --
SODIUM 108.9 -- 90.9 --
THALLIUM 106.2 -- 102.5 --
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TIN 109.0 -- 99.9 --
VANADIUM 107.0 -- 92.8 --
ZINC 115.2 -- -27.6 --

OV 1,1,1,2-TETRACHLOROETHANE 105.5 -- 84.9 80.0
1,1,1-TRICHLOROETHANE 103.2 -- 95.4 88.3
1,1,2,2-TETRACHLOROETHANE 106.3 -- 81.9 82.9
1,1,2-TRICHLOROETHANE 102.3 -- 80.5 80.0
1,1-DICHLOROETHANE 102.7 -- 91.6 86.0
1,1-DICHLOROETHENE 99.6 -- 89.9 83.0
1,2,3-TRICHLOROPROPANE 98.8 -- 78.5 78.9
1,2-DIBROMO-3-CHLOROPROPA 105.2 -- 75.4 75.1
1,2-DIBROMOETHANE 113.9 -- 84.9 85.1
1,2-DICHLOROETHANE 101.7 -- 86.0 82.8
1,2-DICHLOROPROPANE 97.6 -- 82.8 79.0
1,4-DIOXANE 97.7 -- 84.0 95.0
2-BUTANONE 108.7 -- 80.8 82.0
2-HEXANONE 110.9 -- 76.9 73.6
4-METHYL-2-PENTANONE 104.3 -- 80.6 78.1
ACETONE 117.9 -- 87.5 110.4
ACETONITRILE 86.9 -- 80.4 78.7
BENZENE 96.2 -- 84.3 78.3
BROMODICHLOROMETHANE 89.2 -- 75.4 72.0
BROMOFORM 114.0 -- 85.1 84.5
BROMOMETHANE 82.4 -- 85.5 79.8
CARBON DISULFIDE 110.5 -- 91.5 84.1
CARBON TETRACHLORIDE 103.9 -- 93.3 85.6
CHLOROBENZENE 103.9 -- 80.8 75.8
CHLORODIBROMOMETHANE 107.6 -- 83.0 80.9
CHLOROETHANE 91.1 -- 89.4 87.6
CHLOROFORM 101.2 -- 90.5 81.8
CHLOROMETHANE 89.5 -- 87.3 83.0
CIS-1,2-DICHLOROETHENE 97.3 -- 84.0 79.0
CIS-1,3-DICHLOROPROPENE 101.6 -- 78.5 72.8
DIBROMOMETHANE 104.7 -- 85.1 84.9
DICHLORODIFLUOROMETHANE 105.6 -- 108.1 97.1
ETHYLBENZENE 104.2 -- 84.0 77.1
ISOBUTANOL 89.7 -- 81.7 83.0
METHYLENE CHLORIDE 95.5 -- 79.8 78.0
PROPIONITRILE 91.5 -- 78.4 78.6
STYRENE 107.1 -- 77.4 72.5
TETRACHLOROETHENE 94.9 -- 78.6 70.4
TOLUENE 102.4 -- 84.0 77.6
TOTAL XYLENES 107.0 -- 83.5 77.3
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TRANS-1,2-DICHLOROETHENE 98.2 -- 85.5 80.6
TRANS-1,3-DICHLOROPROPENE 103.9 -- 78.0 73.1
TRICHLOROETHENE 97.6 -- 88.0 82.6
TRICHLOROFLUOROMETHANE 92.3 -- 89.9 82.1
VINYL CHLORIDE 98.0 -- 95.5 88.0

PEST/PCB AROCLOR-1016 100.0 -- 163.3 155.3
AROCLOR-1260 102.0 -- 127.7 129.7

DIOX - Dioxins and furans
EXP - Energetics
HERB - Herbicides
LCS - Laboratory control sample
LCSD - Laboratory control sample duplicate
M - Metals
MS - Matrix spike
MSD - Matrix spike duplicate
PEST/PCB - Pesticides and polychlorinated biphenyls
RPD - Relative percent difference (See QAPP for calculation method)
SVOC- Semivolatile organic compound
VOC - Volatile organic compound
WET - Wet chemistry parameters
NA - Not applicable

1 Percent recovery information was not available for chemical parameters.
2 RFI Round 1 through 3 RBTL is th e lowest of all risk-based target levels listed in the QAPP.  Composting d
RBTLs are the residential clenup levels as presented in the Interim Measures Report (insert reference).
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NA NA NA NA NA NA
Round 1
DIOX 1,2,3,4,6,7,8,9-OCDD 108.0 111.0  --  --

1,2,3,4,6,7,8,9-OCDF 104.5 110.5  --  --
1,2,3,4,6,7,8-HpCDD 92.9 100.7  --  --
1,2,3,4,6,7,8-HpCDF 94.8 104.7  --  --
1,2,3,4,7,8,9-HpCDF 103.1 97.0  --  --
1,2,3,4,7,8-HxCDD 98.9 107.5  --  --
1,2,3,4,7,8-HxCDF 94.9 107.0  --  --
1,2,3,6,7,8-HxCDD 93.7 102.0  --  --
1,2,3,6,7,8-HxCDF 102.0 106.5  --  --
1,2,3,7,8,9-HxCDD 97.0 100.2  --  --
1,2,3,7,8,9-HxCDF 94.6 103.2  --  --
1,2,3,7,8-PeCDD 99.6 103.0  --  --
1,2,3,7,8-PeCDF 89.6 96.2  --  --
2,3,4,6,7,8-HxCDF 96.7 98.0  --  --
2,3,4,7,8-PeCDF 111.0 123.0  --  --
2,3,7,8-TCDD 102.2 107.5  --  --
2,3,7,8-TCDF 94.1 98.4  --  --

EXP 1,3,5-TRINITROBENZENE 91.1  -- 89.7 90.7
1,3-DINITROBENZENE 92.7  -- 90.7 91.3
2,4,6-TRINITROTOLUENE 97.1  -- 94.7 95.0
2,4-DINITROTOLUENE 93.4  -- 90.0 90.7
2,6-DINITROTOLUENE 95.9  -- 92.7 93.3
2-AMINO-4,6-DINITROTOLUENE 94.1  -- 92.0 92.7
2-NITROTOLUENE 95.3  -- 92.7 92.3
3-NITROTOLUENE 94.6  -- 92.0 92.0
4-AMINO-2,6-DINITROTOLUENE 93.3 -- 91.0 91.7

Mean Percent Recovery

4 AMINO 2,6 DINITROTOLUENE 93.3 -- 91.0 91.7
4-NITROTOLUENE 94.9  -- 92.7 92.7
HMX 92.7  -- 77.3 75.0
NITROBENZENE 93.6  -- 91.7 90.7
PICRAMIC ACID 72.4  -- 73.5 86.0
PICRIC ACID 129.6  -- 108.0 110.5
RDX 88.4  -- 59.7 58.7
TETRYL 84.6  -- 82.7 83.3

HERB HEXACHLOROPHENE 42.0  -- 30.6 32.2
PENTACHLOROPHENOL 57.7  -- 45.0 46.8

M ALUMINUM 93.3  -- 98.5  --
ANTIMONY 96.3  -- 97.5  --
ARSENIC 94.6  -- 96.7  --
BARIUM 97.2  -- 98.8  --
BERYLLIUM 94.4  -- 99.4  --
CADMIUM 95.2  -- 95.1  --

M CALCIUM 93.2  -- 99.3  --
CHROMIUM 95.3  -- 97.3  --
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COBALT 96.1  -- 96.5  --
COPPER 97.9  -- 96.7  --
IRON 98.9  -- 97.7  --
LEAD 93.4  -- 94.0  --
LITHIUM 94.6  -- 97.8  --
MAGNESIUM 96.0  -- 97.2  --
MANGANESE 97.2  -- 102.2  --
MERCURY 100.5  -- 101.4  --
NICKEL 97.6  -- 97.0  --
POTASSIUM 93.1  -- 93.0  --
SELENIUM 99.1  -- 98.9  --
SILVER 96.8  -- 93.5  --
SODIUM 94.3  -- 98.3  --
STRONTIUM 95.0  -- 97.8  --
THALLIUM 92.7  -- 93.6  --
TIN 96.4  -- 96.6  --
TITANIUM 94.8  -- 95.8  --
VANADIUM 94.1  -- 96.8  --
ZINC 94.8  -- 115.7  --

SVOC 1,2,4-TRICHLOROBENZENE 60.8  -- 49.0 45.0
1,2-DICHLOROBENZENE 55.8  -- 47.3 43.3
1,3-DICHLOROBENZENE 53.5  -- 45.0 41.0
1,4-DICHLOROBENZENE 54.9  -- 47.0 43.0
2,4,5-TRICHLOROPHENOL 79.0  -- 65.0 65.3
2,4,6-TRICHLOROPHENOL 64.8  -- 51.0 46.7
2,4-DICHLOROPHENOL 80.0  -- 63.7 65.0
2,4-DIMETHYLPHENOL 88.0  -- 86.0 89.3
2,4-DINITROPHENOL 26.3  -- 19.0 16.3
2-CHLORONAPHTHALENE 70.9 -- 59.7 60.32 CHLORONAPHTHALENE 70.9 59.7 60.3
2-CHLOROPHENOL 67.5  -- 63.7 62.3
2-METHYLNAPHTHALENE 63.2  -- 46.0 47.0
2-METHYLPHENOL 86.0  -- 84.3 86.0
2-NITROANILINE 95.0  -- 89.7 93.3
2-NITROPHENOL 78.0  -- 64.0 47.7
3,3'-DICHLOROBENZIDINE 63.5  -- 67.3 72.3
3,4-METHYLPHENOL 87.0  -- 81.0 86.3
3-NITROANILINE 91.5  -- 91.3 93.0
4,6-DINITRO-2-METHYLPHENOL 44.8  -- 30.3 21.7
4-BROMOPHENYL-PHENYLETHER 95.5  -- 89.7 91.3
4-CHLORO-3-METHYLPHENOL 83.0  -- 72.7 86.0
4-CHLOROANILINE 83.5  -- 96.3 100.3
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SVOC 4-CHLOROPHENYL-PHENYLETHER 96.0  -- 86.0 84.3
4-NITROANILINE 89.5  -- 79.3 82.7
4-NITROPHENOL 43.4  -- 37.0 26.3
ACENAPHTHENE 69.8  -- 58.0 58.0
ACENAPHTHYLENE 71.2  -- 59.5 59.0
ANTHRACENE 66.4  -- 64.0 63.0
BENZO[A]ANTHRACENE 80.8  -- 81.0 79.5
BENZO[A]PYRENE 72.7  -- 72.5 73.5
BENZO[B]FLUORANTHENE 87.4  -- 92.0 87.5
BENZO[G,H,I]PERYLENE 76.9  -- 54.0 57.5
BENZO[K]FLUORANTHENE 82.2  -- 78.5 83.5
BENZYL ALCOHOL 90.5  -- 89.7 95.0
BIS(2-CHLOROETHOXY)METHANE 74.5  -- 72.7 70.7
BIS(2-CHLOROETHYL)ETHER 81.0  -- 72.7 74.3
BIS(2-CHLOROISOPROPYL)ETHER 90.5  -- 93.3 93.0
BIS(2-ETHYLHEXYL)PHTHALATE 111.5  -- 107.3 100.0
BUTYLBENZYLPHTHALATE 85.0  -- 88.0 89.7
CHRYSENE 89.0  -- 83.0 86.5
DIBENZO[A,H]ANTHRACENE 74.3  -- 57.0 57.5
DIBENZOFURAN 97.5  -- 87.7 87.7
DIETHYLPHTHALATE 97.0  -- 89.7 89.7
DIMETHYLPHTHALATE 96.5  -- 88.0 89.7
DI-N-BUTYLPHTHALATE 91.0  -- 88.0 89.7
DI-N-OCTYLPHTHALATE 89.5  -- 95.0 96.3
DIPHENYLAMINE 80.5  -- 72.3 75.7
FLUORANTHENE 82.4  -- 83.0 82.5
FLUORENE 72.8  -- 64.0 66.5
HEXACHLOROBENZENE 94.5  -- 86.0 87.7
HEXACHLOROBUTADIENE 56.8 -- 45.3 39.0HEXACHLOROBUTADIENE 56.8 45.3 39.0
HEXACHLOROCYCLOPENTADIENE 6.4  -- 4.7 9.0
HEXACHLOROETHANE 46.8  -- 40.0 35.7
INDENO[1,2,3-CD]PYRENE 79.0  -- 60.0 61.5
ISOPHORONE 79.5  -- 96.3 96.3
NAPHTHALENE 58.2  -- 43.0 43.5
N-NITROSODIMETHYLAMINE 74.0  -- 71.0 72.7
N-NITROSO-DI-N-PROPYLAMINE 90.0  -- 84.7 91.7
PHENANTHRENE 80.8  -- 77.5 76.0
PHENOL 68.5  -- 64.0 67.3
PYRENE 91.6  -- 87.5 87.5

VOC 1,1,1-TRICHLOROETHANE  --  -- 100.0 100.0
1,1,2,2-TETRACHLOROETHANE  --  -- 90.0 93.0
1,1,2-TRICHLOROETHANE  --  -- 88.0 83.0
1,1-DICHLOROETHANE  --  -- 97.0 97.0
1,1-DICHLOROETHENE 102.8  -- 95.0 99.0
1,2-DICHLOROETHANE  --  -- 93.0 93.0
1,2-DICHLOROPROPANE  --  -- 98.0 97.0
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VOC 1,4-DIOXANE 87.2  -- 88.0 88.0
2-BUTANONE  --  -- 120.0 120.0
2-HEXANONE  --  -- 110.0 100.0
4-METHYL-2-PENTANONE  --  -- 110.0 110.0
ACETONE  --  -- 95.0 94.0
ACETONITRILE 88.2  -- 90.0 86.0
BENZENE 103.2  -- 97.0 98.0
BROMODICHLOROMETHANE  --  -- 96.0 96.0
BROMOFORM  --  -- 97.0 91.0
BROMOMETHANE  --  -- 53.0 52.0
CARBON DISULFIDE  --  -- 120.0 120.0
CARBON TETRACHLORIDE  --  -- 110.0 110.0
CHLOROBENZENE 96.2  -- 96.0 91.0
CHLOROETHANE  --  -- 79.0 77.0
CHLOROFORM  --  -- 99.0 99.0
CHLOROMETHANE  --  -- 51.0 50.0
CIS-1,2-DICHLOROETHENE  --  -- 99.0 100.0
CIS-1,3-DICHLOROPROPENE  --  -- 94.0 93.0
DIBROMOCHLOROMETHANE  --  -- 93.0 95.0
ETHYLBENZENE  --  -- 98.0 95.0
ISOBUTYL ALCOHOL 98.3  -- 98.0 89.0
METHYLENE CHLORIDE  --  -- 92.0 98.0
PROPIONITRILE 99.5  -- 94.0 90.0
STYRENE  --  -- 92.0 93.0
TETRACHLOROETHENE  --  -- 100.0 95.0
TOLUENE 92.0  -- 90.0 88.0
TRANS-1,2-DICHLOROETHENE  --  -- 94.0 96.0
TRANS-1,3-DICHLOROPROPENE  --  -- 82.0 76.0
TRICHLOROETHENE 98.2 -- 97.0 96.0TRICHLOROETHENE 98.2 97.0 96.0
VINYL CHLORIDE  --  -- 60.0 59.0

PCB AROCLOR-1016 90.0  --  --  --
AROCLOR-1260 87.0  --  --  --

MISC AMMONIA AS N (EPA 350.1) 103.8  -- 89.8 89.3
NITRATE/NITRITE (EPA 353.2) 104.7  -- 99.5 97.5

Round 2
EXP 1,3,5-TRINITROBENZENE 96.6  -- 95.4 88.3

1,3-DINITROBENZENE 97.0  -- 94.4 87.3
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUEN  --  -- 58.8 64.6
2,4,6-TRINITROTOLUENE 96.6  -- 87.1 73.3
2,4-DIAMINO-6-NITROTOLUENE 118.3  -- 120.3 141.5
2,4-DINITROTOLUENE 87.4  -- 85.7 80.0
2,6-DIAMINO-4-NITROTOLUENE 107.2  -- 96.7 104.9
2,6-DINITROTOLUENE 90.3  -- 86.8 80.4
2-AMINO-4,6-DINITROTOLUENE 97.0  -- 102.9 94.5
2-NITROTOLUENE 82.3  -- 78.5 74.4
3,5-DINITROANILINE  --  -- 112.1 96.8
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EXP 3-NITROTOLUENE 79.9  -- 76.0 71.0
4-AMINO-2,6-DINITROTOLUENE 99.0  -- 107.7 94.4
4-NITROTOLUENE 83.2  -- 80.6 75.8
DNX  --  -- 87.1 89.4
HMX 94.6  -- 96.8 77.6
MNX  --  -- 108.2 112.8
NITROBENZENE 93.8  -- 92.1 86.3
RDX 102.9  -- 157.7 81.7
TETRYL 91.2  -- 90.3 83.3
TNX  --  -- 92.7 105.0

M ALUMINUM 100.5  -- 104.9  --
ANTIMONY 96.4  -- 98.6  --
ARSENIC 97.9  -- 100.4  --
BARIUM 97.3  -- 120.8  --
BERYLLIUM 96.0  -- 97.1  --
CADMIUM 96.6  -- 97.0  --
CALCIUM 100.2  -- 97.2  --
CHROMIUM 100.3  -- 100.7  --
COBALT 96.8  -- 94.4  --
COPPER 98.6  -- 96.2  --
IRON 99.6  -- 100.5  --
LEAD 96.4  -- 95.3  --
MAGNESIUM 99.1  -- 111.5  --
MANGANESE 99.0  -- 101.2  --
MERCURY 97.1  -- 103.6  --
NICKEL 98.2  -- 97.2  --
POTASSIUM 102.9  -- 104.5  --
SELENIUM 99.1  -- 104.2  --
SILVER 91.2 -- 88.9 --SILVER 91.2 88.9
SODIUM 98.5  -- 128.5  --
THALLIUM 98.4  -- 96.8  --
TIN 96.8  -- 96.2  --
TITANIUM 98.8  -- 100.3  --
VANADIUM 98.9  -- 101.0  --
ZINC 96.9  -- 100.5  --

MF ALUMINUM  --  -- 74.3  --
ANTIMONY  --  -- 73.4  --
ARSENIC  --  -- 74.0  --
BARIUM  --  -- 74.2  --
BERYLLIUM  --  -- 71.6  --
CADMIUM  --  -- 72.4  --
CALCIUM  --  -- 97.7  --
CHROMIUM  --  -- 74.3  --
COBALT  --  -- 70.7  --
COPPER  --  -- 72.6  --
IRON  --  -- 71.7  --
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LEAD  --  -- 74.2  --
MAGNESIUM  --  -- 71.4  --
MANGANESE  --  -- 56.8  --
NICKEL  --  -- 71.4  --
POTASSIUM  --  -- 76.4  --
SELENIUM  --  -- 73.3  --
SILVER  --  -- 66.9  --
SODIUM  --  -- 97.4  --
THALLIUM  --  -- 73.9  --
TIN  --  -- 73.4  --
TITANIUM  --  -- 74.3  --
VANADIUM  --  -- 74.4  --
ZINC  --  -- 70.7  --

MISC AMMONIA-N 105.1  -- 64.3 70.8
CHLORIDE 98.9  -- 96.8 97.6
NITRITE/NITRATE-N 101.5  -- 88.0 86.7
SULFATE 100.5  -- 95.4 94.2
TOTAL ORGANIC CARBON 100.7  -- 84.3 86.3

VOC 1,1,1,2-TETRACHLOROETHANE 95.1  -- 103.0 97.5
1,1,1-TRICHLOROETHANE 105.4  -- 117.0 110.0
1,1,2,2-TETRACHLOROETHANE 91.4  -- 85.5 83.0
1,1,2-TRICHLOROETHANE 95.4  -- 93.8 93.1
1,1-DICHLOROETHANE 105.9  -- 109.0 106.8
1,1-DICHLOROETHENE 103.9  -- 110.0 108.5
1,2,3-TRICHLOROPROPANE 85.4  -- 74.8 74.8
1,2-DIBROMO-3-CHLOROPROPANE 106.4  -- 84.4 87.3
1,2-DIBROMOETHANE 95.5  -- 94.5 90.2
1,2-DICHLOROETHANE 97.3  -- 101.0 98.8
1,2-DICHLOROPROPANE 98.4 -- 99.0 98.21,2 DICHLOROPROPANE 98.4 99.0 98.2
1,4-DIOXANE 88.0  -- 90.0 93.7
2-BUTANONE 98.4  -- 80.3 87.1
2-HEXANONE 106.1  -- 78.4 79.9
4-METHYL-2-PENTANONE 99.8  -- 85.7 86.0
ACETONE 104.3  -- 77.0 76.8
ACETONITRILE 87.0  -- 86.3 87.0
BENZENE 98.1  -- 103.8 99.0
BROMODICHLOROMETHANE 94.5  -- 97.2 96.6
BROMOFORM 102.8  -- 99.5 99.3
BROMOMETHANE 76.1  -- 68.3 75.4
CARBON DISULFIDE 94.2  -- 121.0 115.0
CARBON TETRACHLORIDE 103.9  -- 116.0 107.3
CHLOROBENZENE 97.2  -- 98.0 102.0
CHLORODIBROMOMETHANE 99.5  -- 105.0 95.9
CHLOROETHANE 96.9  -- 98.4 98.0
CHLOROFORM 102.4  -- 108.6 106.0
CHLOROMETHANE 92.8  -- 87.3 87.0
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VOC CIS-1,2-DICHLOROETHENE 102.1  -- 106.5 105.7
CIS-1,3-DICHLOROPROPENE 101.4  -- 97.0 96.3
DIBROMOMETHANE 102.3  -- 104.7 102.7
DICHLORODIFLUOROMETHANE 84.5  -- 89.8 86.9
ETHYLBENZENE 95.8  -- 102.0 96.0
ISOBUTANOL 93.9  -- 92.7 94.7
METHYLENE CHLORIDE 106.8  -- 110.8 104.6
PROPIONITRILE 90.7  -- 92.0 95.3
STYRENE 97.6  -- 104.0 98.0
TETRACHLOROETHENE 96.9  -- 102.0 102.0
TOLUENE 96.1  -- 103.0 98.0
TOTAL XYLENES 98.6  -- 100.0 96.5
TRANS-1,2-DICHLOROETHENE 99.8  -- 106.3 103.3
TRANS-1,3-DICHLOROPROPENE 97.8  -- 89.3 91.3
TRICHLOROETHENE 98.7  -- 103.8 101.0
TRICHLOROFLUOROMETHANE 103.5  -- 118.0 117.0
VINYL CHLORIDE 96.7  -- 98.3 96.3

OVG ETHANE 100.0 100.3  --  --
ETHENE 100.0 101.0  --  --
METHANE 100.5 101.0  --  --

PAH 2-METHYLNAPHTHALENE 54.0  -- 56.6 62.4
ACENAPHTHENE 65.0  -- 59.1 62.4
ACENAPHTHYLENE 64.0  -- 62.4 73.3
ANTHRACENE 55.9  -- 38.3 34.1
BENZO(A)ANTHRACENE 78.2  -- 83.3 69.9
BENZO(A)PYRENE 45.0  -- 74.1 55.0
BENZO(B)FLUORANTHENE 81.8  -- 99.1 73.3
BENZO(G,H,I)PERYLENE 73.2  -- 75.8 56.6
BENZO(K)FLUORANTHENE 83.5 -- 83.3 69.1BENZO(K)FLUORANTHENE 83.5 83.3 69.1
CHRYSENE 84.0  -- 100.8 82.4
DIBENZO(A,H)ANTHRACENE 73.2  -- 60.0 50.0
FLUORANTHENE 78.2  -- 154.1 123.3
FLUORENE 73.2  -- 71.6 80.8
INDENO(1,2,3-CD)PYRENE 75.9  -- 77.4 57.4
NAPHTHALENE 58.1  -- 62.4 71.6
PHENANTHRENE 76.8  -- 109.0 97.4
PYRENE 80.0  -- 129.1 94.9

PCB AROCLOR-1016 93.9  --  --  --
AROCLOR-1260 108.0  --  --  --

Round 3
EXP 1,3,5-TRINITROBENZENE 99.7 -- 95.6 96.0

1,3-DINITROBENZENE 101.9 -- 96.1 96.9
2,4,6-TRINITROTOLUENE 96.8 -- 90.4 91.3
2,4-DIAMINO-6-NITROTOLUENE 104.7 -- 107.0 109.0
2,4-DINITROTOLUENE 93.1 -- 86.7 87.4
2,6-DIAMINO-4-NITROTOLUENE 123.7 -- 112.0 102.0
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2,6-DINITROTOLUENE 98.2 -- 91.4 92.4
2-AMINO-4,6-DINITROTOLUENE 91.9 -- 88.3 89.3
2-NITROTOLUENE 86.8 -- 79.7 79.9
3,5-DINITROANILINE 101.7 -- 111.0 111.0
3-NITROTOLUENE 85.8 -- 77.7 77.3
4,4'-TN-AZOXY 38.7 -- 31.0 30.0
4-AMINO-2,6-DINITROTOLUENE 102.2 -- 99.0 99.9
4-NITROTOLUENE 90.8 -- 83.6 83.7
DNX 82.3 -- 84.0 83.0
HMX 99.9 -- 101.3 99.4
MNX 93.7 -- 93.0 97.0
NITROBENZENE 99.0 -- 92.4 92.8
RDX 105.3 -- 112.0 101.0
TETRYL 69.9 -- 76.6 77.9
TNX 68.3 -- 67.0 73.0

M ALUMINUM 105.1 -- 101.7 --
ANTIMONY 98.0 -- 94.9 --
ARSENIC 96.2 -- 99.6 --
BARIUM 104.5 -- 107.0 --
BERYLLIUM 101.5 -- 107.4 --
CADMIUM 97.4 -- 99.3 --
CALCIUM 103.5 -- 53.6 --
CHROMIUM 102.2 -- 102.5 --
COBALT 103.6 -- 107.0 --
COPPER 105.1 -- 108.8 --
IRON 104.0 -- 105.5 --
LEAD 102.4 -- 101.2 --
MAGNESIUM 105.2 -- 97.7 --
MANGANESE 100.0 -- 91.8 --MANGANESE 100.0 91.8
MERCURY 99.2 -- 99.0 --
NICKEL 108.8 -- 107.2 --
POTASSIUM 103.7 -- 99.6 --
SELENIUM 90.8 -- 93.2 --
SILVER 99.9 -- 101.6 --
SODIUM 108.8 -- 76.7 --
THALLIUM 101.1 -- 112.6 --
TIN 103.7 -- 96.7 --
VANADIUM 102.9 -- 104.8 --
ZINC 96.5 -- 93.0 --

MF ALUMINUM -- -- 97.4 --
ANTIMONY -- -- 103.4 --
ARSENIC -- -- 95.5 --
BARIUM -- -- 94.3 --
BERYLLIUM -- -- 105.2 --
CADMIUM -- -- 93.9 --
CALCIUM -- -- 101.5 --
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CHROMIUM -- -- 104.1 --
COBALT -- -- 107.6 --
COPPER -- -- 111.9 --
IRON -- -- 105.5 --
LEAD -- -- 104.1 --
MAGNESIUM -- -- 105.2 --
MANGANESE -- -- 103.1 --
MERCURY -- -- 104.0 --
NICKEL -- -- 101.5 --
POTASSIUM -- -- 96.6 --
SELENIUM -- -- 90.1 --
SILVER -- -- 97.8 --
SODIUM -- -- 124.9 --
THALLIUM -- -- 111.2 --
TIN -- -- 108.9 --
VANADIUM -- -- 105.0 --
ZINC -- -- 99.0 --

MISC NITRITE/NITRATE-N 99.0 -- 90.7 91.0
OV 1,1,1,2-TETRACHLOROETHANE 93.7 -- 99.8 99.3

1,1,1-TRICHLOROETHANE 103.1 -- 110.8 109.8
1,1,2,2-TETRACHLOROETHANE 95.3 -- 103.3 102.5
1,1,2-TRICHLOROETHANE 90.7 -- 94.5 94.5
1,1-DICHLOROETHANE 97.6 -- 104.5 103.5
1,1-DICHLOROETHENE 96.8 -- 102.8 103.0
1,2,3-TRICHLOROPROPANE 92.4 -- 97.3 97.3
1,2-DIBROMO-3-CHLOROPROPANE 102.4 -- 98.0 101.0
1,2-DIBROMOETHANE 95.6 -- 100.3 99.3
1,2-DICHLOROETHANE 95.1 -- 106.5 104.0
1,2-DICHLOROPROPANE 92.8 -- 97.8 96.51,2 DICHLOROPROPANE 92.8 97.8 96.5
1,4-DIOXANE 94.4 -- 101.3 104.7
2-BUTANONE 89.1 -- 93.3 101.3
2-HEXANONE 92.1 -- 94.5 103.8
4-METHYL-2-PENTANONE 88.9 -- 94.0 103.0
ACETONE 101.6 -- 113.3 127.5
ACETONITRILE 94.2 -- 94.0 92.3
BENZENE 91.9 -- 97.5 96.3
BROMODICHLOROMETHANE 86.5 -- 92.8 91.8
BROMOFORM 103.2 -- 104.8 104.3
BROMOMETHANE 109.5 -- 113.8 105.8
CARBON DISULFIDE 87.3 -- 101.3 97.5
CARBON TETRACHLORIDE 102.0 -- 110.8 110.0
CHLOROBENZENE 92.8 -- 97.8 97.5
CHLORODIBROMOMETHANE 98.7 -- 103.0 101.8
CHLOROETHANE 100.1 -- 104.8 102.0
CHLOROFORM 96.5 -- 105.3 96.8
CHLOROMETHANE 97.5 -- 99.3 99.0
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CIS-1,2-DICHLOROETHENE 93.1 -- 97.0 91.5
CIS-1,3-DICHLOROPROPENE 98.7 -- 97.8 100.5
DIBROMOMETHANE 100.4 -- 106.8 106.0
DICHLORODIFLUOROMETHANE 120.1 -- 119.5 102.0
ETHYLBENZENE 93.7 -- 98.5 98.5
ISOBUTANOL 96.7 -- 97.4 97.3
METHYLENE CHLORIDE 96.1 -- 103.3 100.8
PROPIONITRILE 96.8 -- 98.0 95.1
STYRENE 95.5 -- 101.3 99.5
TETRACHLOROETHENE 89.1 -- 88.5 89.0
TOLUENE 90.7 -- 96.0 95.5
TOTAL XYLENES 96.8 -- 101.0 101.5
TRANS-1,2-DICHLOROETHENE 93.7 -- 97.8 96.8
TRANS-1,3-DICHLOROPROPENE 95.5 -- 94.5 93.5
TRICHLOROETHENE 93.7 -- 98.8 95.5
TRICHLOROFLUOROMETHANE 104.1 -- 111.8 108.3
VINYL CHLORIDE 101.7 -- 104.0 99.0

PEST/PCB AROCLOR-1016 95.0 -- -- --
AROCLOR-1260 104.0 -- -- --

1 Percent recovery information was not available for chemical parameters.

DIOX - Dioxins and furans
EXP - Energetics
HERB - Herbicides
LCS - Laboratory control sample
LCSD - Laboratory control sample duplicate
M - Metals
MISC - Miscellaneous parametersMISC  Miscellaneous parameters
MF - Metals filtered
MS - Matrix spike
MSD - Matrix spike duplicate
OVG - Organic Gases
PCB - Polychlorinated biphenyls
PEST/PCB - Pesticides and polychlorinated biphenyls
RPD - Relative percent difference (See QAPP for calculation method)
SVOC - Semivolatile organic compound
VOC - Volatile organic compound
NA - Not applicable
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 Round and Matrix
Analyte 

Type Analyte Sample MS/MSD RPD > 50%
Round 1 Soil and Sediment
DIOX TRG 2,3,7,8-TCDF 13SB040204 103.9
SVOC TRG 2,4-DIMETHYLPHENOL 16SS0260002 77.4

TRG 2-METHYLPHENOL 16SS0260002 52.8
TRG 3,3'-DICHLOROBENZIDINE 13SS040002 200.0
TRG 3,4-METHYLPHENOL 16SS0260002 56.1
TRG 3-NITROANILINE 13SS040002 82.8
TRG 4-CHLOROANILINE 13SS040002 80.0
TRG 4-CHLOROANILINE 16SS0260002 54.2
TRG 4-NITROANILINE 13SS040002 76.2
TRG HEXACHLOROCYCLOPENTADIENE 16SS0260002 95.1
TRG HEXACHLOROETHANE 16SS0260002 52.8
TRG ACENAPHTHENE 13SD050004 66.7
TRG ANTHRACENE 13SD050004 200.0
TRG BENZO[A]ANTHRACENE 13SD050004 200.0
TRG BENZO[A]PYRENE 13SD050004 200.0
TRG BENZO[B]FLUORANTHENE 13SD050004 200.0
TRG BENZO[B]FLUORANTHENE 16SD060004 50.3
TRG BENZO[G,H,I]PERYLENE 13SD050004 200.0
TRG BENZO[K]FLUORANTHENE 13SD050004 200.0
TRG CHRYSENE 13SD050004 200.0
TRG DIBENZO[A,H]ANTHRACENE 13SD050004 62.7
TRG FLUORANTHENE 13SD050004 200.0
TRG INDENO[1,2,3-CD]PYRENE 13SD050004 200.0
TRG PHENANTHRENE 13SD050004 200.0
TRG PYRENE 13SD050004 200.0

Analyte 
Type Analyte Sample MS/MSD RPD > 30%

Round 1 Aqueous SampesRound 1 Aqueous Sampes
SVOC SUR 2,4,6-TRIBROMOPHENOL 16GW0501 51.7

TRG 2,4,5-TRICHLOROPHENOL 16GW0501 81.3
TRG 2,4,6-TRICHLOROPHENOL 16SW0201 40.0
TRG 2,4,6-TRICHLOROPHENOL 16GW0501 52.4
TRG 2,4-DICHLOROPHENOL 16GW0501 68.9
TRG 2,4-DINITROPHENOL 16SW0201 200.0
TRG 2,4-DINITROPHENOL 16GW0501 200.0
TRG 2-CHLOROPHENOL 16GW0501 35.3
TRG 2-NITROPHENOL 16SW0201 94.6
TRG 2-NITROPHENOL 16GW0501 114.8
TRG 4,6-DINITRO-2-METHYLPHENOL 16SW0201 200.0
TRG 4,6-DINITRO-2-METHYLPHENOL 16GW0501 200.0
TRG 4-CHLORO-3-METHYLPHENOL 16GW0501 51.9
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 Round and Matrix
Analyte 

Type Analyte Sample MS/MSD RPD > 50%
TRG 4-NITROPHENOL 16SW0201 134.5
TRG 4-NITROPHENOL 16GW0501 133.3
TRG HEXACHLOROCYCLOPENTADIENE 16GW0501 63.4
TRG PHENOL 16GW0501 33.3

Analyte 
Type Analyte Sample MS/MSD RPD > 50%

Round 2 Soil Samples
VOC TRG DICHLORODIFLUOROMETHANE 16SB0480203 200.0

Analyte 
Type Analyte Sample MS/MSD RPD > 30%

Round 2 Aqueous Samples
Explosives TRG 2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 13GWT3601 36.4

TRG 2,4-DIAMINO-6-NITROTOLUENE 13GWT3601 36.6
TRG 2,4-DIAMINO-6-NITROTOLUENE 13SW1302 39.5
TRG 2,6-DIAMINO-4-NITROTOLUENE 13GWT3601 33.8
TRG 2,6-DINITROTOLUENE 13GWT2102 31.4
TRG 2-AMINO-4,6-DINITROTOLUENE 13SW1302 38.5
TRG 3,5-DINITROANILINE 13GWT3601 33.6
TRG 3,5-DINITROANILINE 13SW1302 179.5
TRG 4-AMINO-2,6-DINITROTOLUENE 13SW1302 53.6
TRG 4-NITROTOLUENE 13GWT2102 141.9
TRG MNX 13GWT0102 64.0
TRG MNX 13GWT2102 45.9
TRG MNX 13GWT3601 37.8
TRG MNX 13SW1302 33.7
TRG TNX 13GWT3601 40.0
TRG TNX 13SW1302 34.4

Miscellaneous TRG AMMONIA-N 13GWT0102 48.0Miscellaneous TRG AMMONIA-N 13GWT0102 48.0
TRG AMMONIA-N 13SW1102 34.1
TRG AMMONIA-N 13SW1302 47.0

SVOC TRG PYRENE 13SW3201 30.5

Round 3 Soil Samples
Analyte 

Type Analyte Sample MS/MSD RPD > 50%
VOC TRG 1,4-DIOXANE 16SB0950406 58.0
VOC TRG 2-HEXANONE 16SD3001 70.0
VOC TRG ACETONE 16SB0670206 57.0
VOC TRG ACETONE 16SD3001 80.0
VOC TRG CHLOROETHANE 16SB0950406DL 56.0
VOC TRG CIS-1,3-DICHLOROPROPENE 16SD3001 58.0



TABLE H-10

RELATIVE PERCENT DIFFERENCES EXCEEDING REFERENCE POINTS FOR LCSs AND MSs
ROUNDS 1, 2, AND 3

SWMU 13 - (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B-146) (1)

NSWC CRANE
CRANE, INDIANA
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 Round and Matrix
Analyte 

Type Analyte Sample MS/MSD RPD > 50%
Round 3 Aqueous 
Samples

Analyte 
Type Analyte Sample MS/MSD RPD > 30%

EXP TRG RDX 16GWT1002 48.0

DIOX = Dioxins and furans
HERB = Herbicide
LCS = Laboratory Control Sample
MS = Matrix spike
MSD = Matrix spike duplicate
RPD = Relative percent difference (See QAPP for calculation method)
SUR = Surrogates
SVOC = Semivoatile organic compound
TRG = Target compounds
VOC = Volatile organic compound

1 Inorganic and organic parameter precision for LCS/LCSD and MS/MSD pairs that exceed reference points. 
The reference points are: 30% (aqueous matrix) and 50% (solid matrix).  A limited number of LCS/LCSD 
pairs exceed the reference points for the Composting Operation only; see Section 3.3.4 of text for tallies.
All field QC blanks are omitted from this tally.
All Soil and Water  LCS RPDs were less than 50%.



TABLE H-11

RPDs EXCEEDING REFERENCE POINTS FOR LAB AND FIELD DUPLICATES
ROUNDS 1, 2, AND 3

SWMU 13- (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B-146) (1)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 4

FDUP LDUP (2) FDUP LDUP (2) LDUP (2) FDUP LDUP (2) FDUP

AVS/SEM 13SD050004 COPPER 84.8  --  --  --  --  --  -- NA
LEAD 146.9  --  --  --  --  --  -- NA
NICKEL 92.1  --  --  --  --  --  -- NA

16SD060004 CADMIUM 53.3  --  --  --  --  --  -- NA
DIOX 13SS040002 TOTAL HXCDD  --  -- 71.6  --  --  --  -- NA

TOTAL HXCDF  --  -- 52.8  --  --  --  -- NA
13SS090002 2,3,7,8-TCDF  --  -- 103.4  --  --  --  -- NA

TOTAL PECDF  --  -- 67.2  --  --  --  -- NA
METALS (Total) 13SD050004 CALCIUM 194.9 17.8  --  --  --  --  -- NA

CHROMIUM 66.7 13.0  --  --  --  --  -- NA
LEAD 138.9 22.6  --  --  --  --  -- NA
MAGNESIUM 156.8 9.0  --  --  --  --  -- NA
STRONTIUM 182.7 11.8  --  --  --  --  -- NA

METALS (Total) 13SD050004 ZINC 59.0 62.5  --  --  --  --  -- NA
16SB0130204 LITHIUM  --  --  -- 60.2  --  --  -- NA
16SB0230203 ALUMINUM  --  -- 55.5  --  --  --  -- NA

ARSENIC  --  -- 68.9  --  --  --  -- NA
CHROMIUM  --  -- 59.7  --  --  --  -- NA
COBALT  --  -- 50.0  --  --  --  -- NA
IRON  --  -- 54.4  --  --  --  -- NA
LEAD  --  -- 58.4  --  --  --  -- NA
MAGNESIUM  --  -- 52.8  --  --  --  -- NA
MANGANESE  --  -- 83.5  --  --  --  -- NA
NICKEL  --  -- 51.9  --  --  --  -- NA
TITANIUM  --  -- 61.2  --  --  --  -- NA
VANADIUM  --  -- 55.5  --  --  --  -- NA
ZINC  --  -- 50.2  --  --  --  -- NA

16SB0260204 COBALT  --  -- 47.7 59.4  --  --  -- NA
MANGANESE  --  -- 58.1 54.9  --  --  -- NA
TIN  --  -- 30.1 116.4  --  --  -- NA

16SB0400608 MANGANESE  --  -- 63.7  --  --  --  -- NA
MERCURY -- -- 79 1 -- -- -- -- NA

Fraction Sample Parameter
Round 1

SEDIMENT 
RPD > 50%

SOIL RPD  > 
50%

SURFACE WATER 
RPD > 30%

GROUND WATER 
RPD > 30%

MERCURY -- -- 79.1 --  --  -- -- NA
STRONTIUM  --  -- 50.2  --  --  --  -- NA
TITANIUM  --  -- 54.5  --  --  --  -- NA

16SD060004 ANTIMONY 189.3 42.2  --  --  --  --  -- NA
ARSENIC 40.0 57.5  --  --  --  --  -- NA
BARIUM 129.9 81.2  --  --  --  --  -- NA
CADMIUM 125.0 97.5  --  --  --  --  -- NA
CALCIUM 123.5 32.2  --  --  --  --  -- NA
CHROMIUM 59.4 20.0  --  --  --  --  -- NA
COPPER 161.5 138.0  --  --  --  --  -- NA
LEAD 143.3 45.6  --  --  --  --  -- NA
MAGNESIUM 50.8 38.2  --  --  --  --  -- NA
MANGANESE 141.9 24.0  --  --  --  --  -- NA
MERCURY  -- 92.6  --  --  --  --  -- NA
NICKEL 60.9 62.5  --  --  --  --  -- NA
STRONTIUM 127.5 41.5  --  --  --  --  -- NA
TIN 178.1 15.3  --  --  --  --  -- NA
TITANIUM 74.7 81.4  --  --  --  --  -- NA
ZINC 161.2 86.6  --  --  --  --  -- NA

16SD110004 BARIUM 69.0  --  --  --  --  --  -- NA
MANGANESE 50.2  --  --  --  --  --  -- NA



TABLE H-11

RPDs EXCEEDING REFERENCE POINTS FOR LAB AND FIELD DUPLICATES
ROUNDS 1, 2, AND 3

SWMU 13- (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B-146) (1)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 4

FDUP LDUP (2) FDUP LDUP (2) LDUP (2) FDUP LDUP (2) FDUPFraction Sample Parameter

SEDIMENT 
RPD > 50%

SOIL RPD  > 
50%

SURFACE WATER 
RPD > 30%

GROUND WATER 
RPD > 30%

16SS0090002 ARSENIC  --  -- 69.4  --  --  --  -- NA
BARIUM  --  -- 68.5  --  --  --  -- NA
CALCIUM  --  -- 67.4  --  --  --  -- NA
COPPER  --  -- 77.4  --  --  --  -- NA
MAGNESIUM  --  -- 89.1  --  --  --  -- NA
MANGANESE  --  -- 95.0  --  --  --  -- NA
STRONTIUM  --  -- 64.3  --  --  --  -- NA
ZINC  --  -- 82.1  --  --  --  -- NA

METALS (Total) 16SS0120002 ANTIMONY  --  --  -- 77.7  --  --  -- NA
CADMIUM  --  --  -- 93.2  --  --  -- NA
COPPER  --  --  -- 104.9  --  --  -- NA
LEAD  --  --  -- 136.8  --  --  -- NA
ZINC  --  --  -- 108.3  --  --  -- NA

16SS0150002 ANTIMONY  --  --  -- 99.8  --  --  -- NA
LEAD  --  --  -- 51.5  --  --  -- NA
MERCURY  --  --  -- 110.8  --  --  -- NA

16SS0170002 BARIUM  --  -- 89.9  --  --  --  -- NA
CALCIUM  --  -- 72.5  --  --  --  -- NA
COBALT  --  -- 86.2  --  --  --  -- NA
COPPER  --  -- 55.3  --  --  --  -- NA
LEAD  --  -- 133.7  --  --  --  -- NA
MAGNESIUM  --  -- 80.8  --  --  --  -- NA
MANGANESE  --  -- 77.0  --  --  --  -- NA
NICKEL  --  -- 78.1  --  --  --  -- NA

16SS0210002 ANTIMONY  --  --  -- 162.0  --  --  -- NA
CALCIUM  --  --  -- 59.3  --  --  -- NA
COPPER  --  --  -- 103.7  --  --  -- NA

16SS0230002 ALUMINUM  --  -- 68.4  --  --  --  -- NA
ARSENIC  --  -- 72.7  --  --  --  -- NA
BARIUM  --  -- 62.1  --  --  --  -- NA
CHROMIUM  --  -- 69.1  --  --  --  -- NA
COPPER  --  -- 58.9  --  --  --  -- NA
IRON -- -- 75 4 -- -- -- -- NAIRON -- -- 75.4 --  --  -- -- NA
LEAD  --  -- 76.1  --  --  --  -- NA
MAGNESIUM  --  -- 62.9  --  --  --  -- NA
MANGANESE  --  -- 98.5  --  --  --  -- NA
STRONTIUM  --  -- 141.6  --  --  --  -- NA
TITANIUM  --  -- 119.8  --  --  --  -- NA
VANADIUM  --  -- 57.3  --  --  --  -- NA
ZINC  --  -- 154.1  --  --  --  -- NA

16SS0260002 BARIUM  --  -- 10.4 50.2  --  --  -- NA
CALCIUM  --  -- 132.9 9.4  --  --  -- NA
COBALT  --  -- 10.0 110.4  --  --  -- NA
MAGNESIUM  --  -- 106.4 0.4  --  --  -- NA
MANGANESE  --  -- 24.6 119.2  --  --  -- NA

16SW0701 TITANIUM  --  --  --  --  -- 81.4  -- NA
MISC 13SD050004 TOTAL ORGANIC CARBON 142.3  --  --  --  --  --  -- NA

13SW1001 AMMONIA-N  --  --  --  --  -- 120.0  -- NA
16SD060004 CATION EXCHANGE CAPACITY 99.6  --  --  --  --  --  -- NA

SVOC 13SS040002 BENZO(G,H,I)PERYLENE  --  -- 56.0  --  --  --  -- NA
13SS090002 BENZO(A)ANTHRACENE  --  -- 184.6  --  --  --  -- NA

BENZO(A)PYRENE  --  -- 173.5  --  --  --  -- NA
BENZO(B)FLUORANTHENE  --  -- 168.8  --  --  --  -- NA



TABLE H-11

RPDs EXCEEDING REFERENCE POINTS FOR LAB AND FIELD DUPLICATES
ROUNDS 1, 2, AND 3

SWMU 13- (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B-146) (1)

NSWC CRANE
CRANE, INDIANA

PAGE 3 OF 4

FDUP LDUP (2) FDUP LDUP (2) LDUP (2) FDUP LDUP (2) FDUPFraction Sample Parameter

SEDIMENT 
RPD > 50%

SOIL RPD  > 
50%

SURFACE WATER 
RPD > 30%

GROUND WATER 
RPD > 30%

BENZO(G,H,I)PERYLENE  --  -- 171.7  --  --  --  -- NA
BENZO(K)FLUORANTHENE  --  -- 158.5  --  --  --  -- NA

SVOC 13SS090002 CHRYSENE  --  -- 173.8  --  --  --  -- NA
DIBENZO(A,H)ANTHRACENE  --  -- 170.4  --  --  --  -- NA
FLUORANTHENE  --  -- 195.0  --  --  --  -- NA
INDENO(1,2,3-CD)PYRENE  --  -- 170.9  --  --  --  -- NA
PHENANTHRENE  --  -- 196.8  --  --  --  -- NA
PYRENE  --  -- 195.7  --  --  --  -- NA

16SD060004 CHRYSENE 52.6  --  --  --  --  --  -- NA
16SD110004 BENZO(A)ANTHRACENE 50.6  --  --  --  --  --  -- NA

BENZO(G,H,I)PERYLENE 54.3  --  --  --  --  --  -- NA
BENZO(K)FLUORANTHENE 71.3  --  --  --  --  --  -- NA
INDENO(1,2,3-CD)PYRENE 63.1  --  --  --  --  --  -- NA

16SS0090002 BENZO(A)ANTHRACENE  --  -- 54.5  --  --  --  -- NA
BENZO(B)FLUORANTHENE  --  -- 70.3  --  --  --  -- NA
FLUORANTHENE  --  -- 61.2  --  --  --  -- NA

16SS0230002 SAFROLE  --  -- 90.9  --  --  --  -- NA
PCB 13SS040002 AROCLOR-1248  --  -- 101.1  --  --  --  -- NA

METALS (Total) 13SD290004 CHROMIUM 72.5  --  --  --  --  --  --  --
16SD170004 CALCIUM 73.5  --  --  --  --  --  --  --
16SD170004 TITANIUM 79.1  --  --  --  --  --  --  --
16SD170004 ZINC 90.5  --  --  --  --  --  --  --
16SD170004 ARSENIC 90.9  --  --  --  --  --  --  --
16SS0450002 ANTIMONY  --  -- 95.2  --  --  --  --  --
16SS0450002 LEAD  --  -- 59.2  --  --  --  --  --

VOC 16SB0500103 TOTAL XYLENES  --  -- 66.7  --  --  --  --  --
PCB 13SB210204 AROCLOR-1248  --  -- 96.3  --  --  --  --  --
SVOC 13SD320004 BENZO(K)FLUORANTHENE 57.1  --  --  --  --  --  --  --
EXP 13GWT0903 TNX  --  --  --  --  --  --  -- 88.5

13SW1401 TNX  --  --  --  --  -- 55.8  --  --
METALS(Total) 13GWT0802 IRON 53 5 53 5

Round 2

METALS(Total) 13GWT0802 IRON -- -- -- --  -- 53.5 -- 53.5
13GWT3601 TITANIUM  --  --  --  --  --  --  -- 126.3
13SW1401-F TITANIUM  --  --  --  --  -- 54.8  --  --
13SW2501-F ZINC  --  --  --  --  -- 73.3  --  --

MISC 13SW1302 AMMONIA-N  --  --  --  --  -- 120.0  --  --
OVG 16GWT1201 ETHENE  --  --  --  --  --  --  -- 83.0

16GWT1201 ETHANE  --  --  --  --  --  --  -- 96.0

METALS 13GWT0503-F IRON -- -- -- -- -- -- 38.9 --
13GWT2503 ANTIMONY -- -- -- -- -- -- 43.3 --
13GWT2503 SILVER -- -- -- -- -- -- 32.6 --
13GWT2503 THALLIUM -- -- -- -- -- -- 39.8 --
13GWT4801 ALUMINUM -- -- -- -- -- -- 141.9 --
13GWT4801 ANTIMONY -- -- -- -- -- -- 43.9 --
13SD3102 CALCIUM 154.5 -- -- -- -- -- -- --
13SD3102 CHROMIUM 51.7 -- -- -- -- -- -- --
13SD3102 IRON 53.7 -- -- -- -- -- -- --
13SD3102 MAGNESIUM 109.3 -- -- -- -- -- -- --
13SW2802-F ALUMINUM -- -- -- -- -- 35.2 -- --
13SW2802-F CHROMIUM -- -- -- -- -- 39.5 -- --

Round 3



TABLE H-11

RPDs EXCEEDING REFERENCE POINTS FOR LAB AND FIELD DUPLICATES
ROUNDS 1, 2, AND 3

SWMU 13- (MINE FILL B)
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B-146) (1)

NSWC CRANE
CRANE, INDIANA

PAGE 4 OF 4

FDUP LDUP (2) FDUP LDUP (2) LDUP (2) FDUP LDUP (2) FDUPFraction Sample Parameter

SEDIMENT 
RPD > 50%

SOIL RPD  > 
50%

SURFACE WATER 
RPD > 30%

GROUND WATER 
RPD > 30%

13SW2802-F IRON -- -- -- -- -- 63.3 -- --
16GWT1901 ANTIMONY -- -- -- -- -- -- 92.0 --
16GWT1901 LEAD -- -- -- -- -- -- 75.0 --
16GWT1901 TIN -- -- -- -- -- -- 38.0 --
16SS0850002 SILVER -- -- -- 104.6 -- -- -- --
16SS0850002 SODIUM -- -- -- 66.7 -- -- -- --
16SW1901 CADMIUM -- -- -- -- 55.8 -- -- --
16SW1901-F ALUMINUM -- --  -- -- 41.8 -- -- --
16SW1901-F ARSENIC -- --  -- -- 31.8 -- -- --
16SW2501 ALUMINUM -- --  -- -- 71.4 -- -- --
16SW2501 LEAD -- --  -- -- 102.5 -- -- --
16SW2501-F ANTIMONY -- --  -- -- 55.4 -- -- --
16SW2501-F TIN -- --  -- -- 46.9 -- -- --
16SW2901 SILVER -- --  -- -- 55.1 -- -- --

AVS/SEM = Acid volatiel sulfides/simultaneously extracted metals
DIOX = Dioxins and furans
FDUP = Field duplicate
LDUP = Laboratory duplicate
M = Metals
MISC = Miscellaneous parameters
NR = Not reported electronically
VOC = Volatile Orgnaic Compound
OVG = Organic Gases
PEST/PCB = Pesticides and polychlorinated biphenyls
RPD = Relative percent difference (See QAPP for calculation method)
SVOC = Semivoatile organic compound

1 Inorganic and organic parameter precision for field and laboratory duplicates that exceed at least one of the
reference points. The reference points are: 30% for aqueous matrix; 50% for solid matrix.
RPDs for trip blanks, rinsate blanks, source water blanks, and non-detects are omitted from this tally.
Only samples that have both the original and duplicate results > 5X detection limit are included.
2 Laboratory duplicates are not analyzed for organic or miscellanous parameters2 Laboratory duplicates are not analyzed for organic or miscellanous parameters.



TABLE H-12

QUALIFICATION RATES FOR AQUEOUS SAMPLES, ROUNDS 1, 2, AND 3
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 1 OF 12

Fraction Parameter Code BJ BU J R U UJ UR
ROUND 1

EXP 2-AMINO-4,6-DINITROTOLUENE PU 0.0 0.0 33.3 0.0 0.0 0.0 0.0
U 0.0 0.0 66.7 0.0 0.0 0.0 0.0

4-AMINO-2,6-DINITROTOLUENE PU 0.0 0.0 33.3 0.0 0.0 0.0 0.0
U 0.0 0.0 66.7 0.0 0.0 0.0 0.0

HMX U 0.0 0.0 100.0 0.0 0.0 0.0 0.0
PICRAMIC ACID D 0.0 0.0 0.0 0.0 0.0 100.0 0.0

HERB HEXACHLOROPHENE D 0.0 0.0 100.0 0.0 0.0 0.0 0.0
PENTACHLOROPHENOL CU 0.0 0.0 66.7 0.0 0.0 0.0 0.0

D 0.0 0.0 33.3 0.0 0.0 0.0 0.0
U 0.0 0.0 0.0 100.0 0.0 0.0 0.0

M ALUMINUM A 0.0 0.0 50.0 0.0 100.0 0.0 0.0
AI 0.0 0.0 25.0 0.0 0.0 0.0 0.0
P 0.0 0.0 25.0 0.0 0.0 0.0 0.0

ANTIMONY A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
ARSENIC A 0.0 0.0 90.9 0.0 100.0 0.0 0.0

AP 0.0 0.0 9.1 0.0 0.0 0.0 0.0
BARIUM A 0.0 0.0 37.5 0.0 0.0 0.0 0.0

AI 0.0 0.0 62.5 0.0 0.0 0.0 0.0
BERYLLIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
CADMIUM A 0.0 0.0 50.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 50.0 0.0 0.0 0.0 0.0
K 0.0 0.0 0.0 0.0 0.0 100.0 0.0

CALCIUM A 0.0 0.0 93.8 0.0 0.0 0.0 0.0
AI 0.0 0.0 6.3 0.0 0.0 0.0 0.0

CHROMIUM A 0.0 0.0 50.0 0.0 100.0 0.0 0.0
AKP 0.0 0.0 16.7 0.0 0.0 0.0 0.0
AP 0.0 0.0 33.3 0.0 0.0 0.0 0.0

COBALT A 0 0 0 0 100 0 0 0 100 0 0 0 0 0

Validation Qualifier

COBALT A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
COPPER A 0.0 0.0 50.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 50.0 0.0 0.0 0.0 0.0
IRON A 0.0 0.0 92.3 0.0 100.0 0.0 0.0

AF 0.0 0.0 7.7 0.0 0.0 0.0 0.0
LEAD A 0.0 0.0 28.6 0.0 100.0 0.0 0.0

AK 0.0 0.0 42.9 0.0 0.0 0.0 0.0
AP 0.0 0.0 28.6 0.0 0.0 0.0 0.0

LITHIUM A 0.0 0.0 72.7 0.0 100.0 0.0 0.0
AK 0.0 0.0 27.3 0.0 0.0 0.0 0.0

MAGNESIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
MANGANESE A 0.0 0.0 87.5 0.0 0.0 0.0 0.0

AP 0.0 0.0 12.5 0.0 0.0 0.0 0.0
NICKEL A 0.0 0.0 80.0 0.0 100.0 0.0 0.0

AI 0.0 0.0 6.7 0.0 0.0 0.0 0.0
AP 0.0 0.0 13.3 0.0 0.0 0.0 0.0

POTASSIUM A 0.0 0.0 93.3 0.0 100.0 0.0 0.0
AI 0.0 0.0 6.7 0.0 0.0 0.0 0.0

SELENIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0



TABLE H-12

QUALIFICATION RATES FOR AQUEOUS SAMPLES, ROUNDS 1, 2, AND 3
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 12

Fraction Parameter Code BJ BU J R U UJ UR
Validation Qualifier

SILVER A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
SODIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
STRONTIUM A 0.0 0.0 93.8 0.0 0.0 0.0 0.0

AI 0.0 0.0 6.3 0.0 0.0 0.0 0.0
THALLIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TIN A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TITANIUM A 0.0 0.0 13.3 0.0 100.0 0.0 0.0

AP 0.0 0.0 86.7 0.0 0.0 0.0 0.0
VANADIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 100.0 0.0 0.0 0.0 0.0
ZINC A 0.0 0.0 6.7 0.0 100.0 0.0 0.0

AI 0.0 0.0 26.7 0.0 0.0 0.0 0.0
AIK 0.0 0.0 26.7 0.0 0.0 0.0 0.0
AK 0.0 0.0 20.0 0.0 0.0 0.0 0.0
I 0.0 0.0 6.7 0.0 0.0 0.0 0.0

IK 0.0 0.0 6.7 0.0 0.0 0.0 0.0
IKP 0.0 0.0 6.7 0.0 0.0 0.0 0.0

MF ALUMINUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
ANTIMONY A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
ARSENIC A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
BARIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
BERYLLIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
CADMIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
CALCIUM A 0.0 0.0 25.0 0.0 0.0 0.0 0.0

AI 0.0 0.0 75.0 0.0 0.0 0.0 0.0
CHROMIUM A 0.0 0.0 25.0 0.0 0.0 0.0 0.0

AI 0.0 0.0 75.0 0.0 0.0 0.0 0.0
COBALT A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
COPPER A 0 0 0 0 100 0 0 0 0 0 0 0 0 0COPPER A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
IRON A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
LEAD A 0.0 0.0 33.3 0.0 100.0 0.0 0.0

AK 0.0 0.0 66.7 0.0 0.0 0.0 0.0
LITHIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
MAGNESIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
MANGANESE A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
NICKEL A 0.0 0.0 50.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 50.0 0.0 0.0 0.0 0.0
POTASSIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
SELENIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
SILVER A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
SODIUM A 0.0 0.0 25.0 0.0 0.0 0.0 0.0

AI 0.0 0.0 75.0 0.0 0.0 0.0 0.0
STRONTIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
THALLIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TIN A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TITANIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 100.0 0.0 0.0 0.0 0.0
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VANADIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
ZINC A 0.0 0.0 50.0 0.0 0.0 0.0 0.0

AK 0.0 0.0 50.0 0.0 0.0 0.0 0.0
MISC AMMONIA-N G 0.0 0.0 100.0 0.0 0.0 0.0 0.0

NITRITE/NITRATE-N A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
SVOC 1,4-NAPHTHOQUINONE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0

1,4-PHENYLENEDIAMINE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
2,3,4,6-TETRACHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2,4,5-TRICHLOROPHENOL D 0.0 0.0 0.0 0.0 0.0 100.0 0.0

R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2,4,6-TRICHLOROPHENOL D 0.0 0.0 0.0 0.0 0.0 100.0 0.0

R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2,4-DICHLOROPHENOL D 0.0 0.0 0.0 0.0 0.0 100.0 0.0

R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2,4-DIMETHYLPHENOL D 0.0 0.0 0.0 0.0 0.0 100.0 0.0

R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2,4-DINITROPHENOL D 0.0 0.0 0.0 0.0 0.0 0.0 12.5

DE 0.0 0.0 0.0 0.0 0.0 0.0 12.5
E 0.0 0.0 0.0 0.0 0.0 100.0 50.0

ER 0.0 0.0 0.0 0.0 0.0 0.0 25.0
2,6-DICHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2-ACETYLAMINOFLUORENE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
2-CHLORONAPHTHALENE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
2-CHLOROPHENOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2-METHYLNAPHTHALENE R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
2-METHYLPHENOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2-NITROPHENOL D 0.0 0.0 0.0 0.0 0.0 100.0 0.0

R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
3&4 METHYLPHENOL R 0 0 0 0 0 0 0 0 0 0 0 0 100 03&4-METHYLPHENOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
4,6-DINITRO-2-METHYLPHENOL D 0.0 0.0 0.0 0.0 0.0 0.0 50.0

E 0.0 0.0 0.0 0.0 0.0 100.0 0.0
R 0.0 0.0 0.0 0.0 0.0 0.0 50.0

4-CHLORO-3-METHYLPHENOL D 0.0 0.0 0.0 0.0 0.0 100.0 0.0
R 0.0 0.0 0.0 0.0 0.0 0.0 100.0

4-NITROPHENOL D 0.0 0.0 0.0 0.0 0.0 0.0 12.5
E 0.0 0.0 0.0 0.0 0.0 0.0 62.5

ER 0.0 0.0 0.0 0.0 0.0 0.0 25.0
4-NITROQUINOLINE-1-OXIDE C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
A,A-DIMETHYLPHENETHYLAMINE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ACENAPHTHENE E 0.0 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 50.0 0.0 0.0 0.0 0.0
R 0.0 0.0 50.0 0.0 0.0 0.0 0.0

ACENAPHTHYLENE R 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ANILINE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ANTHRACENE PR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
ARAMITE C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
BENZO(A)ANTHRACENE NP 0.0 0.0 100.0 0.0 0.0 0.0 0.0
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BENZO(A)PYRENE NR 0.0 0.0 0.0 0.0 0.0 100.0 0.0
BENZO(B)FLUORANTHENE NR 0.0 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
BENZO(G,H,I)PERYLENE NR 0.0 0.0 0.0 0.0 0.0 100.0 0.0
BENZO(K)FLUORANTHENE NR 0.0 0.0 0.0 0.0 0.0 100.0 0.0
BENZYL ALCOHOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
BIS(2-ETHYLHEXYL)PHTHALATE A 100.0 100.0 0.0 0.0 0.0 0.0 0.0
CHRYSENE NR 0.0 0.0 50.0 0.0 0.0 0.0 0.0

P 0.0 0.0 50.0 0.0 0.0 0.0 0.0
DIBENZO(A,H)ANTHRACENE NR 0.0 0.0 0.0 0.0 0.0 100.0 0.0
DIETHYL PHTHALATE AP 0.0 0.0 100.0 0.0 0.0 0.0 0.0
FLUORANTHENE R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
FLUORENE P 0.0 0.0 50.0 0.0 0.0 0.0 0.0

R 0.0 0.0 50.0 0.0 0.0 0.0 0.0
HEXACHLOROCYCLOPENTADIENE DE 0.0 0.0 0.0 0.0 0.0 0.0 7.7

E 0.0 0.0 0.0 0.0 0.0 0.0 92.3
INDENO(1,2,3-CD)PYRENE NR 0.0 0.0 0.0 0.0 0.0 100.0 0.0
KEPONE C 0.0 0.0 0.0 0.0 0.0 100.0 100.0
METHAPYRILENE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
NAPHTHALENE R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
N-NITROSODIMETHYLAMINE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
PHENANTHRENE R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
PHENOL R 0.0 0.0 0.0 0.0 0.0 0.0 100.0
PYRENE NR 0.0 0.0 100.0 0.0 0.0 0.0 0.0

SVOC 1,1,1-TRICHLOROETHANE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
1,1,2,2-TETRACHLOROETHANE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
1,1,2-TRICHLOROETHANE NR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
1,1-DICHLOROETHENE R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
1 2 DIBROMO 3 CHLOROPROPANE N 0 0 0 0 0 0 0 0 0 0 100 0 0 01,2-DIBROMO-3-CHLOROPROPANE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
1,2-DIBROMOETHANE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
1,2-DICHLOROPROPANE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
1,4-DIOXANE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
2-BUTANONE C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
2-HEXANONE C 0.0 0.0 0.0 0.0 0.0 50.0 0.0

CN 0.0 0.0 0.0 0.0 0.0 50.0 0.0
4-METHYL-2-PENTANONE NPR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
ACETONE A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
CP 0.0 0.0 100.0 0.0 0.0 0.0 0.0

ACETONITRILE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ACROLEIN C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
ACRYLONITRILE C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
BENZENE NR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
BROMODICHLOROMETHANE NR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
BROMOFORM N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
BROMOMETHANE C 0.0 0.0 0.0 0.0 0.0 50.0 0.0

D 0.0 0.0 0.0 0.0 0.0 50.0 0.0
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CARBON DISULFIDE PR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
CARBON TETRACHLORIDE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
CHLOROBENZENE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
CHLORODIBROMOMETHANE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
CHLOROFORM R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
CHLOROMETHANE D 0.0 0.0 0.0 0.0 0.0 100.0 0.0
CIS-1,2-DICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
CIS-1,3-DICHLOROPROPENE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ETHYLBENZENE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ISOBUTANOL C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
METHACRYLONITRILE C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
METHYL IODIDE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
PROPIONITRILE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
STYRENE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
TETRACHLOROETHENE NR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
TOLUENE NR 0.0 0.0 100.0 0.0 0.0 0.0 0.0
TOTAL XYLENES N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
TRANS-1,2-DICHLOROETHENE R 0.0 0.0 100.0 0.0 0.0 0.0 0.0
TRANS-1,3-DICHLOROPROPENE N 0.0 0.0 0.0 0.0 0.0 100.0 0.0
TRICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
VINYL CHLORIDE P 0.0 0.0 50.0 0.0 0.0 0.0 0.0

R 0.0 0.0 50.0 0.0 0.0 0.0 0.0
ROUND 2

EXP 1,3,5-TRINITROBENZENE E NA NA 0.0 NA 0.0 80.0 0.0
R NA NA 0.0 NA 0.0 20.0 0.0

1,3-DINITROBENZENE R NA NA 0.0 NA 0.0 100.0 0.0
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLU R NA NA 0.0 NA 0.0 100.0 0.0
2,4,6-TRINITROTOLUENE E NA NA 0.0 NA 0.0 80.0 0.0

R NA NA 0 0 NA 0 0 20 0 0 0R NA NA 0.0 NA 0.0 20.0 0.0
2,4-DIAMINO-6-NITROTOLUENE R NA NA 0.0 NA 0.0 100.0 0.0

U NA NA 100.0 NA 0.0 0.0 0.0
2,4-DINITROTOLUENE E NA NA 0.0 NA 0.0 80.0 0.0

R NA NA 0.0 NA 0.0 20.0 0.0
2,6-DIAMINO-4-NITROTOLUENE R NA NA 0.0 NA 0.0 100.0 0.0
2,6-DINITROTOLUENE E NA NA 0.0 NA 0.0 80.0 0.0

R NA NA 0.0 NA 0.0 20.0 0.0
2-AMINO-4,6-DINITROTOLUENE E NA NA 0.0 NA 0.0 50.0 0.0

EPU NA NA 25.0 NA 0.0 0.0 0.0
EU NA NA 50.0 NA 0.0 0.0 0.0
P NA NA 25.0 NA 0.0 0.0 0.0
R NA NA 0.0 NA 0.0 50.0 0.0

2-NITROTOLUENE E NA NA 0.0 NA 0.0 80.0 0.0
R NA NA 0.0 NA 0.0 20.0 0.0

3,5-DINITROANILINE C NA NA 0.0 NA 0.0 75.0 0.0
R NA NA 0.0 NA 0.0 25.0 0.0

3-NITROTOLUENE C NA NA 0.0 NA 0.0 16.7 0.0
E NA NA 0.0 NA 0.0 66.7 0.0



TABLE H-12

QUALIFICATION RATES FOR AQUEOUS SAMPLES, ROUNDS 1, 2, AND 3
SWMU 16 - (CAST HIGH EXPLOSIVES FILL/B146)(1)

NSWC CRANE
CRANE, INDIANA

PAGE 6 OF 12

Fraction Parameter Code BJ BU J R U UJ UR
Validation Qualifier

R NA NA 0.0 NA 0.0 16.7 0.0
4-AMINO-2,6-DINITROTOLUENE R NA NA 0.0 NA 0.0 100.0 0.0

U NA NA 100.0 NA 0.0 0.0 0.0
4-NITROTOLUENE E NA NA 0.0 NA 0.0 80.0 0.0

R NA NA 0.0 NA 0.0 20.0 0.0
DNX R NA NA 0.0 NA 0.0 100.0 0.0

U NA NA 100.0 NA 0.0 0.0 0.0
HMX E NA NA 0.0 NA 0.0 33.3 0.0

G NA NA 0.0 NA 0.0 33.3 0.0
GU NA NA 16.7 NA 0.0 0.0 0.0
P NA NA 16.7 NA 0.0 0.0 0.0

PU NA NA 16.7 NA 0.0 0.0 0.0
R NA NA 0.0 NA 0.0 33.3 0.0
U NA NA 50.0 NA 0.0 0.0 0.0

MNX P NA NA 100.0 NA 0.0 0.0 0.0
R NA NA 0.0 NA 0.0 100.0 0.0

NITROBENZENE R NA NA 0.0 NA 0.0 100.0 0.0
RDX R NA NA 0.0 NA 0.0 100.0 0.0

U NA NA 100.0 NA 0.0 0.0 0.0
TETRYL R NA NA 0.0 NA 0.0 100.0 0.0
TNX R NA NA 0.0 NA 0.0 100.0 0.0

M ALUMINUM A NA NA 84.0 NA 100.0 0.0 0.0
AD NA NA 4.0 NA 0.0 0.0 0.0
AG NA NA 12.0 NA 0.0 0.0 0.0

ANTIMONY A NA NA 100.0 NA 100.0 0.0 0.0
ARSENIC A NA NA 80.0 NA 100.0 0.0 0.0

AP NA NA 20.0 NA 0.0 0.0 0.0
BARIUM A NA NA 93.5 NA 0.0 0.0 0.0

AK NA NA 6 5 NA 0 0 0 0 0 0AK NA NA 6.5 NA 0.0 0.0 0.0
BERYLLIUM A NA NA 100.0 NA 100.0 0.0 0.0
CADMIUM A NA NA 100.0 NA 100.0 0.0 0.0
CALCIUM A NA NA 96.6 NA 100.0 0.0 0.0

AI NA NA 3.4 NA 0.0 0.0 0.0
CHROMIUM A NA NA 90.9 NA 100.0 0.0 0.0

AP NA NA 9.1 NA 0.0 0.0 0.0
COBALT A NA NA 87.5 NA 100.0 0.0 0.0

AI NA NA 8.3 NA 0.0 0.0 0.0
AP NA NA 4.2 NA 0.0 0.0 0.0

COPPER A NA NA 100.0 NA 100.0 0.0 0.0
IRON A NA NA 96.3 NA 100.0 0.0 0.0

AI NA NA 3.7 NA 0.0 0.0 0.0
LEAD A NA NA 100.0 NA 100.0 0.0 0.0
MAGNESIUM A NA NA 100.0 NA 0.0 0.0 0.0
MANGANESE A NA NA 86.2 NA 100.0 0.0 0.0

AI NA NA 10.3 NA 0.0 0.0 0.0
AK NA NA 3.4 NA 0.0 0.0 0.0

MERCURY P NA NA 100.0 NA 0.0 0.0 0.0
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NICKEL A NA NA 100.0 NA 100.0 0.0 0.0
POTASSIUM A NA NA 100.0 NA 0.0 0.0 0.0
SELENIUM A NA NA 100.0 NA 100.0 0.0 0.0
SILVER A NA NA 0.0 NA 100.0 0.0 0.0
SODIUM A NA NA 67.7 NA 0.0 0.0 0.0

AI NA NA 32.3 NA 0.0 0.0 0.0
THALLIUM A NA NA 0.0 NA 100.0 0.0 0.0
TIN A NA NA 0.0 NA 100.0 0.0 0.0

AP NA NA 100.0 NA 0.0 0.0 0.0
TITANIUM A NA NA 52.9 NA 100.0 0.0 0.0

AGI NA NA 17.6 NA 0.0 0.0 0.0
AP NA NA 23.5 NA 0.0 0.0 0.0
I NA NA 5.9 NA 0.0 0.0 0.0

VANADIUM A NA NA 50.0 NA 100.0 0.0 0.0
AP NA NA 50.0 NA 0.0 0.0 0.0

ZINC A NA NA 0.0 NA 100.0 0.0 0.0
AI NA NA 18.2 NA 0.0 0.0 0.0

AIK NA NA 13.6 NA 0.0 0.0 0.0
AK NA NA 18.2 NA 0.0 0.0 0.0
I NA NA 4.5 NA 0.0 0.0 0.0

IK NA NA 9.1 NA 0.0 0.0 0.0
JK NA NA 4.5 NA 0.0 0.0 0.0
K NA NA 27.3 NA 0.0 0.0 0.0

KP NA NA 4.5 NA 0.0 0.0 0.0
MF ALUMINUM A NA NA 83.3 NA 100.0 0.0 0.0

AD NA NA 16.7 NA 0.0 0.0 0.0
ANTIMONY A NA NA 50.0 NA 100.0 0.0 0.0

AI NA NA 50.0 NA 0.0 0.0 0.0
ARSENIC A NA NA 100 0 NA 100 0 0 0 0 0ARSENIC A NA NA 100.0 NA 100.0 0.0 0.0
BARIUM A NA NA 93.3 NA 0.0 0.0 0.0

AK NA NA 6.7 NA 0.0 0.0 0.0
BERYLLIUM A NA NA 100.0 NA 100.0 0.0 0.0
CADMIUM A NA NA 100.0 NA 100.0 0.0 0.0
CALCIUM A NA NA 93.3 NA 0.0 0.0 0.0

AI NA NA 6.7 NA 0.0 0.0 0.0
CHROMIUM A NA NA 0.0 NA 100.0 0.0 0.0

AP NA NA 100.0 NA 0.0 0.0 0.0
COBALT A NA NA 83.3 NA 100.0 0.0 0.0

AI NA NA 16.7 NA 0.0 0.0 0.0
COPPER A NA NA 100.0 NA 100.0 0.0 0.0
IRON A NA NA 100.0 NA 100.0 0.0 0.0
LEAD A NA NA 100.0 NA 100.0 0.0 0.0
MAGNESIUM A NA NA 100.0 NA 0.0 0.0 0.0
MANGANESE A NA NA 71.4 NA 100.0 0.0 0.0

AK NA NA 28.6 NA 0.0 0.0 0.0
MERCURY P NA NA 100.0 NA 0.0 0.0 0.0
NICKEL A NA NA 77.8 NA 100.0 0.0 0.0

AI NA NA 22.2 NA 0.0 0.0 0.0
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POTASSIUM A NA NA 100.0 NA 0.0 0.0 0.0
SELENIUM A NA NA 100.0 NA 100.0 0.0 0.0
SILVER A NA NA 0.0 NA 100.0 0.0 0.0
SODIUM A NA NA 100.0 NA 0.0 0.0 0.0
THALLIUM A NA NA 0.0 NA 100.0 0.0 0.0
TIN A NA NA 0.0 NA 100.0 0.0 0.0
TITANIUM A NA NA 14.3 NA 100.0 0.0 0.0

AP NA NA 71.4 NA 0.0 0.0 0.0
P NA NA 14.3 NA 0.0 0.0 0.0

VANADIUM A NA NA 0.0 NA 100.0 0.0 0.0
P NA NA 100.0 NA 0.0 0.0 0.0

ZINC A NA NA 10.0 NA 100.0 0.0 0.0
AK NA NA 30.0 NA 0.0 0.0 0.0
K NA NA 30.0 NA 0.0 0.0 0.0

KP NA NA 30.0 NA 0.0 0.0 0.0
MISC CHLORIDE A NA NA 100.0 NA 100.0 0.0 0.0

NITRITE/NITRATE-N D NA NA 100.0 NA 0.0 0.0 0.0
H NA NA 0.0 NA 0.0 100.0 0.0

SULFATE A NA NA 100.0 NA 100.0 0.0 0.0
SVOC 1,1,2,2-TETRACHLOROETHANE N NA NA 100.0 NA 0.0 0.0 0.0

1,1,2-TRICHLOROETHANE L NA NA 50.0 NA 0.0 0.0 0.0
P NA NA 50.0 NA 0.0 0.0 0.0

1,2,3-TRICHLOROPROPANE N NA NA 0.0 NA 0.0 100.0 0.0
1,2-DIBROMO-3-CHLOROPROPANE C NA NA 0.0 NA 0.0 93.3 0.0

CN NA NA 0.0 NA 0.0 6.7 0.0
2-BUTANONE C NA NA 0.0 NA 0.0 100.0 100.0
2-HEXANONE C NA NA 100.0 NA 0.0 100.0 0.0
ACETONE C NA NA 16.7 NA 0.0 100.0 100.0

CP NA NA 83 3 NA 0 0 0 0 0 0CP NA NA 83.3 NA 0.0 0.0 0.0
ACROLEIN C NA NA 0.0 NA 0.0 0.0 100.0
ACRYLONITRILE C NA NA 0.0 NA 0.0 0.0 100.0
BENZENE P NA NA 100.0 NA 0.0 0.0 0.0
BROMOMETHANE C NA NA 0.0 NA 0.0 73.3 0.0

CD NA NA 0.0 NA 0.0 6.7 0.0
CE NA NA 0.0 NA 0.0 20.0 0.0

CARBON DISULFIDE C NA NA 0.0 NA 0.0 100.0 0.0
P NA NA 100.0 NA 0.0 0.0 0.0

CARBON TETRACHLORIDE P NA NA 100.0 NA 0.0 0.0 0.0
CHLOROFORM P NA NA 100.0 NA 0.0 0.0 0.0
CIS-1,2-DICHLOROETHENE P NA NA 100.0 NA 0.0 0.0 0.0
DICHLORODIFLUOROMETHANE C NA NA 0.0 NA 0.0 100.0 0.0
ETHANE G NA NA 100.0 NA 0.0 0.0 0.0
ETHENE G NA NA 100.0 NA 0.0 0.0 0.0
METHACRYLONITRILE C NA NA 0.0 NA 0.0 100.0 100.0
METHYL IODIDE C NA NA 0.0 NA 0.0 100.0 0.0
METHYL METHACRYLATE C NA NA 0.0 NA 0.0 100.0 0.0
METHYLENE CHLORIDE C NA NA 0.0 NA 0.0 100.0 0.0

CP NA NA 50.0 NA 0.0 0.0 0.0
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P NA NA 50.0 NA 0.0 0.0 0.0
PROPIONITRILE PU NA NA 100.0 NA 0.0 0.0 0.0
TETRACHLOROETHENE P NA NA 100.0 NA 0.0 0.0 0.0
TOLUENE P NA NA 100.0 NA 0.0 0.0 0.0
TRICHLOROETHENE P NA NA 100.0 NA 0.0 0.0 0.0
TRICHLOROFLUOROMETHANE C NA NA 0.0 NA 0.0 100.0 0.0
VINYL ACETATE C NA NA 0.0 NA 0.0 100.0 0.0
VINYL CHLORIDE P NA NA 100.0 NA 0.0 0.0 0.0

ROUND 3
EXP 2-AMINO-4,6-DINITROTOLUENE PU 0.0 0.0 66.7 0.0 0.0 0.0 0.0

U 0.0 0.0 33.3 0.0 0.0 0.0 0.0
3-NITROTOLUENE U 0.0 0.0 100.0 0.0 0.0 0.0 0.0
4-AMINO-2,6-DINITROTOLUENE U 0.0 0.0 100.0 0.0 0.0 0.0 0.0
HMX P 0.0 0.0 33.3 0.0 0.0 0.0 0.0

U 0.0 0.0 66.7 0.0 0.0 0.0 0.0
TETRYL E 0.0 0.0 0.0 0.0 0.0 100.0 0.0

M ALUMINUM A 0.0 0.0 30.4 0.0 100.0 0.0 0.0
AI 0.0 0.0 34.8 0.0 0.0 0.0 0.0
I 0.0 0.0 34.8 0.0 0.0 0.0 0.0

ANTIMONY A 0.0 0.0 12.5 0.0 100.0 0.0 0.0
AI 0.0 0.0 62.5 0.0 0.0 0.0 0.0
AK 0.0 0.0 25.0 0.0 0.0 0.0 0.0
K 0.0 0.0 0.0 0.0 0.0 100.0 0.0

ARSENIC A 0.0 0.0 22.2 0.0 100.0 0.0 0.0
AP 0.0 0.0 77.8 0.0 0.0 0.0 0.0

BARIUM A 0.0 0.0 63.0 0.0 0.0 0.0 0.0
ADI 0.0 0.0 29.6 0.0 0.0 0.0 0.0
AI 0.0 0.0 7.4 0.0 0.0 0.0 0.0

BERYLLIUM A 0 0 0 0 7 1 0 0 100 0 0 0 0 0BERYLLIUM A 0.0 0.0 7.1 0.0 100.0 0.0 0.0
CP 0.0 0.0 92.9 0.0 0.0 0.0 0.0

CADMIUM A 0.0 0.0 14.3 0.0 100.0 0.0 0.0
P 0.0 0.0 85.7 0.0 0.0 0.0 0.0

CALCIUM A 0.0 0.0 77.8 0.0 0.0 0.0 0.0
AI 0.0 0.0 22.2 0.0 0.0 0.0 0.0

CHROMIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
COBALT A 0.0 0.0 20.0 0.0 100.0 0.0 0.0

AIP 0.0 0.0 32.0 0.0 0.0 0.0 0.0
D 0.0 0.0 12.0 0.0 0.0 0.0 0.0

DP 0.0 0.0 20.0 0.0 0.0 0.0 0.0
P 0.0 0.0 16.0 0.0 0.0 0.0 0.0

COPPER A 0.0 0.0 77.3 0.0 100.0 0.0 0.0
AP 0.0 0.0 9.1 0.0 0.0 0.0 0.0
P 0.0 0.0 13.6 0.0 0.0 0.0 0.0

IRON A 0.0 0.0 10.5 0.0 100.0 0.0 0.0
AD 0.0 0.0 42.1 0.0 0.0 0.0 0.0
AI 0.0 0.0 42.1 0.0 0.0 0.0 0.0
P 0.0 0.0 5.3 0.0 0.0 0.0 0.0

LEAD A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
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MAGNESIUM A 0.0 0.0 68.4 0.0 0.0 0.0 0.0
AI 0.0 0.0 10.5 0.0 0.0 0.0 0.0
I 0.0 0.0 21.1 0.0 0.0 0.0 0.0

MANGANESE A 0.0 0.0 62.5 0.0 100.0 0.0 0.0
K 0.0 0.0 25.0 0.0 0.0 0.0 0.0
P 0.0 0.0 12.5 0.0 0.0 0.0 0.0

MERCURY A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
NICKEL A 0.0 0.0 27.8 0.0 100.0 0.0 0.0

I 0.0 0.0 44.4 0.0 0.0 0.0 0.0
K 0.0 0.0 27.8 0.0 0.0 0.0 0.0

POTASSIUM A 0.0 0.0 47.4 0.0 0.0 0.0 0.0
AI 0.0 0.0 10.5 0.0 0.0 0.0 0.0
I 0.0 0.0 42.1 0.0 0.0 0.0 0.0

SELENIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
SILVER A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
SODIUM A 0.0 0.0 68.2 0.0 100.0 0.0 0.0

AI 0.0 0.0 31.8 0.0 0.0 0.0 0.0
THALLIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

CDP 0.0 0.0 100.0 0.0 0.0 0.0 0.0
TIN A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 100.0 0.0 0.0 0.0 0.0
VANADIUM I 0.0 0.0 55.6 0.0 0.0 0.0 0.0

IP 0.0 0.0 11.1 0.0 0.0 0.0 0.0
P 0.0 0.0 33.3 0.0 0.0 0.0 0.0

ZINC A 0.0 0.0 70.8 0.0 100.0 0.0 0.0
AI 0.0 0.0 4.2 0.0 0.0 0.0 0.0

AIK 0.0 0.0 8.3 0.0 0.0 0.0 0.0
AKP 0.0 0.0 16.7 0.0 0.0 0.0 0.0

MF ALUMINUM A 0 0 0 0 33 3 0 0 100 0 0 0 0 0MF ALUMINUM A 0.0 0.0 33.3 0.0 100.0 0.0 0.0
P 0.0 0.0 66.7 0.0 0.0 0.0 0.0

ANTIMONY A 0.0 0.0 50.0 0.0 100.0 0.0 0.0
AK 0.0 0.0 50.0 0.0 0.0 0.0 0.0
K 0.0 0.0 0.0 0.0 0.0 100.0 0.0

ARSENIC A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
AP 0.0 0.0 100.0 0.0 0.0 0.0 0.0

BARIUM A 0.0 0.0 61.9 0.0 0.0 0.0 0.0
AI 0.0 0.0 38.1 0.0 0.0 0.0 0.0

BERYLLIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
CP 0.0 0.0 100.0 0.0 0.0 0.0 0.0

CADMIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
P 0.0 0.0 100.0 0.0 0.0 0.0 0.0

CALCIUM A 0.0 0.0 85.7 0.0 0.0 0.0 0.0
AD 0.0 0.0 14.3 0.0 0.0 0.0 0.0

CHROMIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
COBALT A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

AP 0.0 0.0 57.1 0.0 0.0 0.0 0.0
P 0.0 0.0 42.9 0.0 0.0 0.0 0.0
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COPPER A 0.0 0.0 38.1 0.0 0.0 0.0 0.0
AI 0.0 0.0 38.1 0.0 0.0 0.0 0.0
AP 0.0 0.0 9.5 0.0 0.0 0.0 0.0
P 0.0 0.0 14.3 0.0 0.0 0.0 0.0

IRON A 0.0 0.0 90.9 0.0 100.0 0.0 0.0
P 0.0 0.0 9.1 0.0 0.0 0.0 0.0

LEAD A 0.0 0.0 43.8 0.0 100.0 0.0 0.0
AP 0.0 0.0 6.3 0.0 0.0 0.0 0.0

CDP 0.0 0.0 6.3 0.0 0.0 0.0 0.0
D 0.0 0.0 37.5 0.0 0.0 0.0 0.0

DP 0.0 0.0 6.3 0.0 0.0 0.0 0.0
MAGNESIUM A 0.0 0.0 55.6 0.0 0.0 0.0 0.0

I 0.0 0.0 44.4 0.0 0.0 0.0 0.0
MANGANESE A 0.0 0.0 0.0 0.0 100.0 0.0 0.0

CKP 0.0 0.0 27.3 0.0 0.0 0.0 0.0
I 0.0 0.0 27.3 0.0 0.0 0.0 0.0

KP 0.0 0.0 9.1 0.0 0.0 0.0 0.0
P 0.0 0.0 36.4 0.0 0.0 0.0 0.0

NICKEL A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
I 0.0 0.0 53.8 0.0 0.0 0.0 0.0

IP 0.0 0.0 7.7 0.0 0.0 0.0 0.0
K 0.0 0.0 30.8 0.0 0.0 0.0 0.0

KP 0.0 0.0 7.7 0.0 0.0 0.0 0.0
POTASSIUM A 0.0 0.0 100.0 0.0 0.0 0.0 0.0
SELENIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
SILVER A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
SODIUM A 0.0 0.0 100.0 0.0 100.0 0.0 0.0
THALLIUM A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
TIN A 0 0 0 0 0 0 0 0 100 0 0 0 0 0TIN A 0.0 0.0 0.0 0.0 100.0 0.0 0.0
ZINC A 0.0 0.0 52.6 0.0 100.0 0.0 0.0

AI 0.0 0.0 36.8 0.0 0.0 0.0 0.0
AKP 0.0 0.0 10.5 0.0 0.0 0.0 0.0

VOC 1,2,3-TRICHLOROPROPANE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
1,2-DICHLOROETHANE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
2-HEXANONE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
ACETONE A 0.0 0.0 25.0 0.0 0.0 0.0 0.0

AP 0.0 0.0 50.0 0.0 0.0 0.0 0.0
B 0.0 0.0 0.0 0.0 100.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 100.0 0.0

CP 0.0 0.0 25.0 0.0 0.0 0.0 0.0
ACROLEIN C 0.0 0.0 0.0 0.0 0.0 0.0 100.0
CHLOROFORM P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
CHLOROMETHANE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
CIS-1,2-DICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
DICHLORODIFLUOROMETHANE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
ETHYLBENZENE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
METHYLENE CHLORIDE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
TOLUENE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
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TRANS-1,4-DICHLORO-2-BUTENE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
TRICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0
TRICHLOROFLUOROMETHANE C 0.0 0.0 0.0 0.0 0.0 100.0 0.0
VINYL CHLORIDE P 0.0 0.0 100.0 0.0 0.0 0.0 0.0

A = Lab Blank Contamination
B = Field Blank Contamination
C = Calibration Noncompliance (i.e., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
D = MS/MSD Recovery Noncompliance
E = LCS/LCSD Recovery Noncompliance
F = Lab Duplicate Imprecision
G = Field Duplicate Imprecision
H = Holding Time Exceedance
I = ICP Serial Dilution Noncompliance
J = GFAA PDS - GFAA  MSA's  r < 0.995
K = ICP Interference - includes ICS % R Noncompliance
L = Instrument Calibration Range Exceedance
N = Internal Standard Noncompliance
P = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Q = Other problems (can encompass a number of issues; i.e.chromatography, interferences, etc.)
R = Surrogates Recovery Noncompliance
U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC

BJ = Associated blank was contaminated and result was classified as non-detect
BU = Associated blank was contaminated and result was classified as non-detect
J = Result is estimated
R = Result was rejected and is not usable
U = Analyte was not detected at the indicated detection limit
UJ = Analyte was not detected at the indicated detection limit and result is estimated
UR = Result is not usable and was reported as not detected

EXP = Explosives
M = Metals, total
MF = Metals, dissolved
MISC = Miscellaneous parameters
SVOC = Semivolatile organic compounds
VOC = Volatile organic compounds
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ROUND 1
AVS/SEM CADMIUM G 0.0 0.0 100.0 0.0 0.0 0.0

ZINC AE 0.0 0.0 100.0 0.0 0.0 0.0
DIOX 1,2,3,4,6,7,8,9-OCDD A 0.0 0.0 0.0 100.0 0.0 0.0

C 0.0 0.0 57.1 0.0 0.0 0.0
N01 0.0 0.0 42.9 0.0 0.0 0.0

1,2,3,4,6,7,8,9-OCDF C 0.0 0.0 0.0 0.0 75.0 0.0
N01 0.0 0.0 0.0 0.0 25.0 0.0

N01P 0.0 0.0 16.7 0.0 0.0 0.0
P 0.0 0.0 83.3 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

1,2,3,4,6,7,8-HPCDD N01 0.0 0.0 20.0 0.0 0.0 0.0
P 0.0 0.0 80.0 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

1,2,3,4,6,7,8-HPCDF N01 0.0 0.0 0.0 0.0 100.0 0.0
N01P 0.0 0.0 10.0 0.0 0.0 0.0

P 0.0 0.0 90.0 0.0 0.0 0.0
QW 0.0 0.0 0.0 14.3 0.0 0.0
W 0.0 0.0 0.0 85.7 0.0 0.0

1,2,3,4,7,8,9-HPCDF E 0.0 0.0 0.0 0.0 50.0 0.0
N01 0.0 0.0 0.0 0.0 50.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

1,2,3,4,7,8-HXCDD N01 0.0 0.0 16.7 0.0 0.0 0.0
P 0.0 0.0 83.3 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

1,2,3,4,7,8-HXCDF N01P 0.0 0.0 11.1 0.0 0.0 0.0
P 0.0 0.0 88.9 0.0 0.0 0.0

Validation Qualifier

W 0.0 0.0 0.0 100.0 0.0 0.0
1,2,3,6,7,8-HXCDD P 0.0 0.0 100.0 0.0 0.0 0.0

W 0.0 0.0 0.0 100.0 0.0 0.0
1,2,3,6,7,8-HXCDF N01 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

1,2,3,7,8,9-HXCDD N01P 0.0 0.0 6.7 0.0 0.0 0.0
P 0.0 0.0 93.3 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

1,2,3,7,8,9-HXCDF N01 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0 0.0 100.0 0.0 0.0 0.0

1,2,3,7,8-PECDD N01 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0 0.0 100.0 0.0 0.0 0.0

1,2,3,7,8-PECDF N01 0.0 0.0 0.0 0.0 100.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

2,3,4,6,7,8-HXCDF P 0.0 0.0 100.0 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0
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2,3,4,7,8-PECDF N01 0.0 0.0 0.0 0.0 100.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

2,3,7,8-TCDD N01 0.0 0.0 0.0 0.0 100.0 0.0
2,3,7,8-TCDF N01 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
W 0.0 0.0 0.0 100.0 0.0 0.0

TOTAL HPCDD N01 0.0 0.0 25.0 0.0 0.0 0.0
W 0.0 0.0 75.0 100.0 0.0 0.0

TOTAL HPCDF N01 0.0 0.0 14.3 0.0 100.0 0.0
QW 0.0 0.0 0.0 16.7 0.0 0.0
W 0.0 0.0 85.7 83.3 0.0 0.0

TOTAL HXCDD N01W 0.0 0.0 7.7 0.0 0.0 0.0
W 0.0 0.0 92.3 100.0 0.0 0.0

TOTAL HXCDF N01W 0.0 0.0 11.1 0.0 0.0 0.0
Q 0.0 0.0 11.1 0.0 0.0 0.0

QW 0.0 0.0 22.2 0.0 0.0 0.0
W 0.0 0.0 55.6 100.0 0.0 0.0

TOTAL PECDD N01 0.0 0.0 0.0 0.0 100.0 0.0
W 0.0 0.0 100.0 100.0 0.0 0.0

TOTAL PECDF N01 0.0 0.0 0.0 0.0 100.0 0.0
Q 0.0 0.0 25.0 0.0 0.0 0.0

QW 0.0 0.0 62.5 50.0 0.0 0.0
W 0.0 0.0 12.5 50.0 0.0 0.0

TOTAL TCDD N01 0.0 0.0 0.0 0.0 100.0 0.0
TOTAL TCDF N01 0.0 0.0 0.0 0.0 100.0 0.0

Q 0.0 0.0 20.0 0.0 0.0 0.0
QW 0.0 0.0 60.0 42.9 0.0 0.0
W 0.0 0.0 20.0 57.1 0.0 0.0

EXP 1,3,5-TRINITROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
1,3-DINITROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
2,4,6-TRINITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
2,4-DINITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
2,6-DINITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
2-AMINO-4,6-DINITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
2-NITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
3-NITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
4-AMINO-2,6-DINITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
4-NITROTOLUENE H 0.0 0.0 0.0 0.0 100.0 0.0
HMX H 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
NITROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
PICRAMIC ACID D 0.0 0.0 0.0 0.0 100.0 100.0
PICRIC ACID C 0.0 0.0 0.0 0.0 100.0 0.0
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RDX H 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0 0.0 100.0 0.0 0.0 0.0

TETRYL H 0.0 0.0 0.0 0.0 100.0 0.0
HERB HEXACHLOROPHENE CU 0.0 0.0 66.7 0.0 0.0 0.0

U 0.0 0.0 33.3 0.0 0.0 0.0
PENTACHLOROPHENOL C 0.0 0.0 11.1 0.0 0.0 0.0

U 0.0 0.0 88.9 0.0 0.0 0.0
M ALUMINUM A 0.0 0.0 10.1 100.0 0.0 0.0

ACD 0.0 0.0 1.3 0.0 0.0 0.0
ACG 0.0 0.0 2.5 0.0 0.0 0.0
AD 0.0 0.0 36.7 0.0 0.0 0.0

ADG 0.0 0.0 2.5 0.0 0.0 0.0
AG 0.0 0.0 22.8 0.0 0.0 0.0
AI 0.0 0.0 24.1 0.0 0.0 0.0

ANTIMONY A 0.0 0.0 35.5 100.0 0.0 0.0
ADF 0.0 0.0 9.7 0.0 0.0 0.0

ADFG 0.0 0.0 3.2 0.0 0.0 0.0
AF 0.0 0.0 38.7 0.0 0.0 0.0

AFG 0.0 0.0 6.5 0.0 0.0 0.0
AFP 0.0 0.0 3.2 0.0 0.0 0.0
AP 0.0 0.0 3.2 0.0 0.0 0.0

ARSENIC A 0.0 0.0 66.7 0.0 0.0 0.0
AF 0.0 0.0 4.8 0.0 0.0 0.0
AG 0.0 0.0 27.4 0.0 0.0 0.0

AGP 0.0 0.0 1.2 0.0 0.0 0.0
BARIUM A 0.0 0.0 23.8 0.0 0.0 0.0

AD 0.0 0.0 14.3 0.0 0.0 0.0
ADG 0.0 0.0 2.4 0.0 0.0 0.0
AF 0.0 0.0 31.0 0.0 0.0 0.0

AFG 0.0 0.0 28.6 0.0 0.0 0.0
BERYLLIUM A 0.0 0.0 58.3 100.0 0.0 0.0

ACD 0.0 0.0 2.1 0.0 0.0 0.0
AD 0.0 0.0 6.3 0.0 0.0 0.0

ADP 0.0 0.0 4.2 0.0 0.0 0.0
AP 0.0 0.0 29.2 0.0 0.0 0.0

CADMIUM A 0.0 0.0 45.9 100.0 0.0 0.0
ADF 0.0 0.0 5.4 0.0 0.0 0.0

ADFG 0.0 0.0 5.4 0.0 0.0 0.0
AF 0.0 0.0 13.5 0.0 0.0 0.0
AG 0.0 0.0 2.7 0.0 0.0 0.0
AP 0.0 0.0 27.0 0.0 0.0 0.0

CALCIUM A 0.0 0.0 19.2 100.0 0.0 0.0
ADF 0.0 0.0 19.2 0.0 0.0 0.0

ADFG 0.0 0.0 1.3 0.0 0.0 0.0
ADG 0.0 0.0 25.6 0.0 0.0 0.0
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ADI 0.0 0.0 24.4 0.0 0.0 0.0
AG 0.0 0.0 10.3 0.0 0.0 0.0

CHROMIUM A 0.0 0.0 32.1 0.0 0.0 0.0
AD 0.0 0.0 39.3 0.0 0.0 0.0

ADG 0.0 0.0 4.8 0.0 0.0 0.0
AG 0.0 0.0 23.8 0.0 0.0 0.0

COBALT A 0.0 0.0 59.5 0.0 0.0 0.0
ADF 0.0 0.0 7.1 0.0 0.0 0.0
ADG 0.0 0.0 23.8 0.0 0.0 0.0
AF 0.0 0.0 7.1 0.0 0.0 0.0
AG 0.0 0.0 2.4 0.0 0.0 0.0

COPPER A 0.0 0.0 23.8 0.0 0.0 0.0
ADF 0.0 0.0 6.0 0.0 0.0 0.0

ADFK 0.0 0.0 17.9 0.0 0.0 0.0
AF 0.0 0.0 23.8 0.0 0.0 0.0

AFG 0.0 0.0 4.8 0.0 0.0 0.0
AG 0.0 0.0 10.7 0.0 0.0 0.0

AGK 0.0 0.0 13.1 0.0 0.0 0.0
IRON A 0.0 0.0 67.9 0.0 0.0 0.0

AF 0.0 0.0 6.0 0.0 0.0 0.0
AG 0.0 0.0 26.2 0.0 0.0 0.0

LEAD A 0.0 0.0 13.6 100.0 0.0 0.0
AF 0.0 0.0 46.9 0.0 0.0 0.0

AFG 0.0 0.0 32.1 0.0 0.0 0.0
AI 0.0 0.0 6.2 0.0 0.0 0.0
AK 0.0 0.0 1.2 0.0 0.0 0.0

LITHIUM A 0.0 0.0 1.4 100.0 0.0 0.0
AD 0.0 0.0 25.0 0.0 0.0 0.0

ADFI 0.0 0.0 1.4 0.0 0.0 0.0
ADP 0.0 0.0 1.4 0.0 0.0 0.0
AIK 0.0 0.0 27.8 0.0 0.0 0.0
AK 0.0 0.0 37.5 0.0 0.0 0.0
DI 0.0 0.0 5.6 0.0 0.0 0.0

MAGNESIUM A 0.0 0.0 36.9 0.0 0.0 0.0
ADF 0.0 0.0 2.4 0.0 0.0 0.0

ADFG 0.0 0.0 2.4 0.0 0.0 0.0
AG 0.0 0.0 56.0 0.0 0.0 0.0

AGK 0.0 0.0 1.2 0.0 0.0 0.0
AI 0.0 0.0 1.2 0.0 0.0 0.0

MANGANESE A 0.0 0.0 8.3 0.0 0.0 0.0
AF 0.0 0.0 7.1 0.0 0.0 0.0

AFG 0.0 0.0 7.1 0.0 0.0 0.0
AG 0.0 0.0 66.7 0.0 0.0 0.0

AGK 0.0 0.0 9.5 0.0 0.0 0.0
AI 0.0 0.0 1.2 0.0 0.0 0.0
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MERCURY A 0.0 0.0 40.0 100.0 0.0 0.0
AG 0.0 0.0 14.5 0.0 0.0 0.0
AP 0.0 0.0 25.5 0.0 0.0 0.0
F 0.0 0.0 3.6 0.0 0.0 0.0

FG 0.0 0.0 1.8 0.0 0.0 0.0
FGP 0.0 0.0 1.8 0.0 0.0 0.0

P 0.0 0.0 12.7 0.0 0.0 0.0
NICKEL A 0.0 0.0 67.9 0.0 0.0 0.0

ADF 0.0 0.0 1.2 0.0 0.0 0.0
ADFGI 0.0 0.0 2.4 0.0 0.0 0.0
ADFI 0.0 0.0 2.4 0.0 0.0 0.0
AG 0.0 0.0 26.2 0.0 0.0 0.0

POTASSIUM A 0.0 0.0 32.1 0.0 0.0 0.0
AD 0.0 0.0 44.0 0.0 0.0 0.0
AI 0.0 0.0 23.8 0.0 0.0 0.0

SELENIUM A 0.0 0.0 33.3 100.0 0.0 0.0
AP 0.0 0.0 66.7 0.0 0.0 0.0

SILVER A 0.0 0.0 0.0 100.0 0.0 0.0
AP 0.0 0.0 66.7 0.0 0.0 0.0
P 0.0 0.0 33.3 0.0 0.0 0.0

SODIUM A 0.0 0.0 100.0 100.0 0.0 0.0
STRONTIUM A 0.0 0.0 29.8 0.0 0.0 0.0

AD 0.0 0.0 9.5 0.0 0.0 0.0
ADF 0.0 0.0 25.0 0.0 0.0 0.0
ADK 0.0 0.0 4.8 0.0 0.0 0.0
AF 0.0 0.0 2.4 0.0 0.0 0.0

AFG 0.0 0.0 2.4 0.0 0.0 0.0
AG 0.0 0.0 26.2 0.0 0.0 0.0

THALLIUM A 0.0 0.0 0.0 100.0 0.0 0.0
AP 0.0 0.0 50.0 0.0 0.0 0.0
P 0.0 0.0 50.0 0.0 0.0 0.0

TIN A 0.0 0.0 8.3 100.0 0.0 0.0
ADGP 0.0 0.0 8.3 0.0 0.0 0.0
ADP 0.0 0.0 8.3 0.0 0.0 0.0
AF 0.0 0.0 4.2 0.0 0.0 0.0
AP 0.0 0.0 70.8 0.0 0.0 0.0

TITANIUM A 0.0 0.0 22.6 0.0 0.0 0.0
AD 0.0 0.0 22.6 0.0 0.0 0.0

ADFGI 0.0 0.0 2.4 0.0 0.0 0.0
ADFI 0.0 0.0 3.6 0.0 0.0 0.0
ADGI 0.0 0.0 23.8 0.0 0.0 0.0
AG 0.0 0.0 23.8 0.0 0.0 0.0
AP 0.0 0.0 1.2 0.0 0.0 0.0

VANADIUM AD 0.0 0.0 73.8 0.0 0.0 0.0
ADG 0.0 0.0 26.2 0.0 0.0 0.0
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ZINC A 0.0 0.0 6.6 100.0 0.0 0.0
ADF 0.0 0.0 11.5 0.0 0.0 0.0
AFG 0.0 0.0 14.8 0.0 0.0 0.0
AFGI 0.0 0.0 21.3 0.0 0.0 0.0

AFGIK 0.0 0.0 14.8 0.0 0.0 0.0
AFGK 0.0 0.0 14.8 0.0 0.0 0.0

AFI 0.0 0.0 6.6 0.0 0.0 0.0
AFIK 0.0 0.0 1.6 0.0 0.0 0.0
AK 0.0 0.0 8.2 0.0 0.0 0.0

MISC CATION EXCHANGE CAPACITY G 0.0 0.0 100.0 0.0 0.0 0.0
TOTAL ORGANIC CARBON D 0.0 0.0 100.0 0.0 0.0 0.0

SVOC 1,2,4,5-TETRACHLOROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
1,2,4-TRICHLOROBENZENE D 0.0 0.0 0.0 0.0 66.7 0.0

H 0.0 0.0 0.0 0.0 33.3 0.0
1,2-DICHLOROBENZENE D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
1,3-DICHLOROBENZENE D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
1,4-DICHLOROBENZENE D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
1,4-NAPHTHOQUINONE H 0.0 0.0 0.0 0.0 100.0 0.0
1,4-PHENYLENEDIAMINE C 0.0 0.0 0.0 0.0 98.4 100.0

CH 0.0 0.0 0.0 0.0 1.6 0.0
1-NAPHTHYLAMINE H 0.0 0.0 0.0 0.0 100.0 0.0
2,2'-OXYBIS(1-CHLOROPROPANE) H 0.0 0.0 0.0 0.0 100.0 0.0
2,3,4,6-TETRACHLOROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
2,4,5-TRICHLOROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
2,4,6-TRICHLOROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0, ,
2,4-DICHLOROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
2,4-DIMETHYLPHENOL D 0.0 0.0 0.0 0.0 66.7 0.0

H 0.0 0.0 0.0 0.0 33.3 0.0
2,4-DINITROPHENOL C 0.0 0.0 0.0 0.0 93.3 0.0

H 0.0 0.0 0.0 0.0 6.7 0.0
2,6-DICHLOROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
2-ACETYLAMINOFLUORENE C 0.0 0.0 0.0 0.0 83.3 0.0

H 0.0 0.0 0.0 0.0 16.7 0.0
2-CHLORONAPHTHALENE C 0.0 0.0 0.0 0.0 87.5 0.0

H 0.0 0.0 0.0 0.0 12.5 0.0
2-CHLOROPHENOL D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
2-METHYLNAPHTHALENE P 0.0 0.0 100.0 0.0 0.0 0.0
2-METHYLPHENOL D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
2-NAPHTHYLAMINE H 0.0 0.0 0.0 0.0 100.0 0.0
2-NITROANILINE H 0.0 0.0 0.0 0.0 100.0 0.0
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2-NITROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
2-PICOLINE H 0.0 0.0 0.0 0.0 100.0 0.0
3&4-METHYLPHENOL D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
3,3'-DICHLOROBENZIDINE C 0.0 0.0 0.0 0.0 85.7 0.0

D 0.0 0.0 0.0 0.0 0.0 100.0
H 0.0 0.0 0.0 0.0 14.3 0.0

3,3'-DIMETHYLBENZIDINE H 0.0 0.0 0.0 0.0 100.0 0.0
3-METHYLCHOLANTHRENE H 0.0 0.0 0.0 0.0 100.0 0.0
3-NITROANILINE H 0.0 0.0 0.0 0.0 100.0 0.0
4,6-DINITRO-2-METHYLPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
4-AMINOBIPHENYL H 0.0 0.0 0.0 0.0 100.0 0.0
4-BROMOPHENYL PHENYL ETHER H 0.0 0.0 0.0 0.0 100.0 0.0
4-CHLORO-3-METHYLPHENOL D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
4-CHLOROANILINE H 0.0 0.0 0.0 0.0 100.0 0.0
4-CHLOROPHENYL PHENYL ETHER H 0.0 0.0 0.0 0.0 100.0 0.0
4-NITROANILINE H 0.0 0.0 0.0 0.0 100.0 0.0
4-NITROPHENOL H 0.0 0.0 0.0 0.0 100.0 0.0
4-NITROQUINOLINE-1-OXIDE C 0.0 0.0 0.0 0.0 0.0 98.8

CH 0.0 0.0 0.0 0.0 0.0 1.2
5-NITRO-O-TOLUIDINE C 0.0 0.0 0.0 0.0 90.9 0.0

H 0.0 0.0 0.0 0.0 9.1 0.0
7,12-DIMETHYLBENZ(A)ANTHRACENE H 0.0 0.0 0.0 0.0 100.0 0.0
A,A-DIMETHYLPHENETHYLAMINE A 0.0 0.0 0.0 0.0 1.4 0.0

C 0.0 0.0 0.0 0.0 97.1 0.0
CH 0.0 0.0 0.0 0.0 1.4 0.0

ACENAPHTHENE P 0.0 0.0 100.0 0.0 0.0 0.0
ACENAPHTHYLENE P 0.0 0.0 100.0 0.0 0.0 0.0
ACETOPHENONE H 0.0 0.0 0.0 0.0 100.0 0.0
ANILINE H 0.0 0.0 0.0 0.0 100.0 0.0
ANTHRACENE P 0.0 0.0 100.0 0.0 0.0 0.0
ARAMITE C 0.0 0.0 0.0 0.0 0.0 98.3

CH 0.0 0.0 0.0 0.0 0.0 1.7
BENZO(A)ANTHRACENE G 0.0 0.0 29.4 0.0 66.7 0.0

GN 0.0 0.0 5.9 0.0 0.0 0.0
N 0.0 0.0 5.9 0.0 33.3 0.0
P 0.0 0.0 58.8 0.0 0.0 0.0

BENZO(A)PYRENE G 0.0 0.0 15.4 0.0 50.0 0.0
N 0.0 0.0 15.4 0.0 50.0 0.0
P 0.0 0.0 69.2 0.0 0.0 0.0

BENZO(B)FLUORANTHENE C 0.0 0.0 21.4 0.0 63.6 0.0
CG 0.0 0.0 7.1 0.0 9.1 0.0
G 0.0 0.0 21.4 0.0 9.1 0.0
N 0.0 0.0 14.3 0.0 18.2 0.0
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P 0.0 0.0 35.7 0.0 0.0 0.0
BENZO(G,H,I)PERYLENE G 0.0 0.0 7.1 0.0 50.0 0.0

GN 0.0 0.0 14.3 0.0 0.0 0.0
N 0.0 0.0 7.1 0.0 50.0 0.0
P 0.0 0.0 71.4 0.0 0.0 0.0

BENZO(K)FLUORANTHENE G 0.0 0.0 16.7 0.0 50.0 0.0
GN 0.0 0.0 16.7 0.0 0.0 0.0
N 0.0 0.0 0.0 0.0 50.0 0.0
P 0.0 0.0 66.7 0.0 0.0 0.0

BENZYL ALCOHOL C 0.0 0.0 0.0 0.0 93.3 0.0
H 0.0 0.0 0.0 0.0 6.7 0.0

BIS(2-CHLOROETHOXY)METHANE H 0.0 0.0 0.0 0.0 100.0 0.0
BIS(2-CHLOROETHYL)ETHER H 0.0 0.0 0.0 0.0 100.0 0.0
BIS(2-ETHYLHEXYL)PHTHALATE A 100.0 100.0 0.0 100.0 0.0 0.0

H 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0 0.0 100.0 0.0 0.0 0.0

BUTYL BENZYL PHTHALATE H 0.0 0.0 0.0 0.0 100.0 0.0
CHLOROBENZILATE H 0.0 0.0 0.0 0.0 100.0 0.0
CHRYSENE G 0.0 0.0 7.7 0.0 50.0 0.0

N 0.0 0.0 15.4 0.0 50.0 0.0
P 0.0 0.0 76.9 0.0 0.0 0.0

DIALLATE H 0.0 0.0 0.0 0.0 100.0 0.0
DIBENZO(A,H)ANTHRACENE N 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
DIBENZOFURAN H 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
DIETHYL PHTHALATE H 0.0 0.0 0.0 0.0 100.0 0.0
DIMETHYL PHTHALATE H 0.0 0.0 0.0 0.0 100.0 0.0
DI-N-BUTYL PHTHALATE H 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
DI-N-OCTYL PHTHALATE H 0.0 0.0 0.0 0.0 100.0 0.0
DIPHENYLAMINE G 0.0 0.0 33.3 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
P 0.0 0.0 66.7 0.0 0.0 0.0

ETHYL METHANE SULFONATE H 0.0 0.0 0.0 0.0 100.0 0.0
FLUORANTHENE G 0.0 0.0 20.0 0.0 100.0 0.0

P 0.0 0.0 80.0 0.0 0.0 0.0
FLUORENE P 0.0 0.0 100.0 0.0 0.0 0.0
HEXACHLOROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
HEXACHLOROBUTADIENE H 0.0 0.0 0.0 0.0 100.0 0.0
HEXACHLOROCYCLOPENTADIENE C 0.0 0.0 0.0 0.0 88.0 0.0

CD 0.0 0.0 0.0 0.0 4.0 0.0
D 0.0 0.0 0.0 0.0 4.0 100.0
H 0.0 0.0 0.0 0.0 4.0 0.0
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HEXACHLOROETHANE D 0.0 0.0 0.0 0.0 50.0 0.0
H 0.0 0.0 0.0 0.0 50.0 0.0

HEXACHLOROPROPENE H 0.0 0.0 0.0 0.0 100.0 0.0
INDENO(1,2,3-CD)PYRENE GN 0.0 0.0 16.7 0.0 0.0 0.0

N 0.0 0.0 8.3 0.0 100.0 0.0
P 0.0 0.0 75.0 0.0 0.0 0.0

ISODRIN H 0.0 0.0 0.0 0.0 100.0 0.0
ISOPHORONE H 0.0 0.0 0.0 0.0 100.0 0.0
ISOSAFROLE H 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
KEPONE C 0.0 0.0 0.0 0.0 100.0 97.7

CH 0.0 0.0 0.0 0.0 0.0 2.3
METHAPYRILENE C 0.0 0.0 0.0 0.0 95.5 0.0

H 0.0 0.0 0.0 0.0 4.5 0.0
METHYL METHANE SULFONATE H 0.0 0.0 0.0 0.0 100.0 0.0
NAPHTHALENE P 0.0 0.0 100.0 0.0 0.0 0.0
N-NITROSODIETHYLAMINE H 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSODIMETHYLAMINE H 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSO-DI-N-BUTYLAMINE H 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSO-DI-N-PROPYLAMINE D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
N-NITROSOMETHYLETHYLAMINE H 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSOMORPHOLINE H 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSOPIPERIDINE H 0.0 0.0 0.0 0.0 100.0 0.0
N-NITROSOPYRROLIDINE H 0.0 0.0 0.0 0.0 100.0 0.0
O,O,O-TRIETHYL PHOSPHOROTHIOATE H 0.0 0.0 0.0 0.0 100.0 0.0
O-TOLUIDINE H 0.0 0.0 0.0 0.0 100.0 0.0
P-(DIMETHYLAMINO)AZOBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0( )
PENTACHLOROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
PENTACHLOROETHANE H 0.0 0.0 0.0 0.0 100.0 0.0
PENTACHLORONITROBENZENE H 0.0 0.0 0.0 0.0 100.0 0.0
PHENACETIN H 0.0 0.0 0.0 0.0 100.0 0.0
PHENANTHRENE G 0.0 0.0 12.5 0.0 100.0 0.0

P 0.0 0.0 87.5 0.0 0.0 0.0
PHENOL D 0.0 0.0 0.0 0.0 50.0 0.0

H 0.0 0.0 0.0 0.0 50.0 0.0
PRONAMIDE H 0.0 0.0 0.0 0.0 100.0 0.0
PYRENE G 0.0 0.0 6.7 0.0 100.0 0.0

N 0.0 0.0 13.3 0.0 0.0 0.0
NP 0.0 0.0 6.7 0.0 0.0 0.0
P 0.0 0.0 73.3 0.0 0.0 0.0

PYRIDINE H 0.0 0.0 0.0 0.0 100.0 0.0
SAFROLE G 0.0 0.0 66.7 0.0 0.0 0.0

H 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0 0.0 33.3 0.0 0.0 0.0
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VOC 1,1,2,2-TETRACHLOROETHANE D 0.0 0.0 0.0 0.0 100.0 0.0
1,1,2-TRICHLOROETHANE D 0.0 0.0 0.0 0.0 100.0 0.0
1,4-DIOXANE D 0.0 0.0 0.0 0.0 100.0 0.0
2-BUTANONE D 0.0 0.0 0.0 0.0 100.0 0.0
2-HEXANONE D 0.0 0.0 0.0 0.0 100.0 0.0
4-METHYL-2-PENTANONE D 0.0 0.0 0.0 0.0 100.0 0.0
ACETONE A 0.0 100.0 0.0 0.0 0.0 0.0

C 0.0 0.0 40.0 0.0 95.1 0.0
CD 0.0 0.0 0.0 0.0 4.9 0.0
CP 0.0 0.0 60.0 0.0 0.0 0.0

ACROLEIN C 0.0 0.0 0.0 0.0 0.0 100.0
ACRYLONITRILE C 0.0 0.0 0.0 0.0 100.0 0.0
BROMODICHLOROMETHANE D 0.0 0.0 0.0 0.0 100.0 0.0
BROMOFORM D 0.0 0.0 0.0 0.0 100.0 0.0
BROMOMETHANE C 0.0 0.0 0.0 0.0 100.0 0.0
CARBON DISULFIDE C 0.0 0.0 0.0 0.0 100.0 0.0
CHLOROBENZENE D 0.0 0.0 0.0 0.0 100.0 0.0
CHLORODIBROMOMETHANE D 0.0 0.0 0.0 0.0 100.0 0.0
CHLOROETHANE D 0.0 0.0 0.0 0.0 100.0 0.0
CHLOROMETHANE D 0.0 0.0 0.0 0.0 100.0 0.0
CIS-1,2-DICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0
CIS-1,3-DICHLOROPROPENE D 0.0 0.0 0.0 0.0 100.0 0.0
DICHLORODIFLUOROMETHANE C 0.0 0.0 100.0 0.0 100.0 0.0
ISOBUTANOL C 0.0 0.0 0.0 0.0 100.0 0.0
METHYL IODIDE C 0.0 0.0 0.0 0.0 100.0 0.0
METHYLENE CHLORIDE A 0.0 100.0 0.0 100.0 0.0 0.0

C 0.0 0.0 0.0 0.0 100.0 0.0
STYRENE D 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
TOLUENE P 0.0 0.0 100.0 0.0 0.0 0.0
TRANS-1,2-DICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0
TRANS-1,3-DICHLOROPROPENE D 0.0 0.0 0.0 0.0 100.0 0.0
TRICHLOROETHENE P 0.0 0.0 100.0 0.0 0.0 0.0
TRICHLOROFLUOROMETHANE P 0.0 0.0 100.0 0.0 0.0 0.0
VINYL ACETATE C 0.0 0.0 0.0 0.0 100.0 0.0

P 0.0 0.0 100.0 0.0 0.0 0.0
ROUND 2

EXP 2,6-DINITROTOLUENE U NA 0.0 100.0 0.0 0.0 0.0
M ALUMINUM A NA 0.0 100.0 0.0 0.0 0.0

ANTIMONY A NA 0.0 66.7 0.0 0.0 0.0
AG NA 0.0 33.3 0.0 0.0 0.0

ARSENIC A NA 0.0 33.3 0.0 0.0 0.0
AGI NA 0.0 11.1 0.0 0.0 0.0
AI NA 0.0 55.6 0.0 0.0 0.0

BARIUM A NA 0.0 100.0 0.0 0.0 0.0
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BERYLLIUM A NA 0.0 100.0 100.0 0.0 0.0
CADMIUM A NA 0.0 69.2 100.0 0.0 0.0

AP NA 0.0 30.8 0.0 0.0 0.0
CALCIUM A NA 0.0 33.3 0.0 0.0 0.0

ADFGI NA 0.0 11.1 0.0 0.0 0.0
ADFI NA 0.0 50.0 0.0 0.0 0.0

AI NA 0.0 5.6 0.0 0.0 0.0
CHROMIUM ADFI NA 0.0 5.6 0.0 0.0 0.0

AI NA 0.0 94.4 0.0 0.0 0.0
COBALT ADI NA 0.0 61.1 0.0 0.0 0.0

AI NA 0.0 38.9 0.0 0.0 0.0
COPPER AI NA 0.0 100.0 0.0 0.0 0.0
IRON A NA 0.0 100.0 0.0 0.0 0.0
LEAD AD NA 0.0 66.7 0.0 0.0 0.0

ADG NA 0.0 33.3 0.0 0.0 0.0
MAGNESIUM A NA 0.0 33.3 0.0 0.0 0.0

AI NA 0.0 66.7 0.0 0.0 0.0
MANGANESE A NA 0.0 100.0 0.0 0.0 0.0
MERCURY P NA 0.0 100.0 0.0 0.0 0.0
NICKEL A NA 0.0 5.6 0.0 0.0 0.0

AI NA 0.0 94.4 0.0 0.0 0.0
POTASSIUM AD NA 0.0 38.9 0.0 0.0 0.0

ADI NA 0.0 61.1 0.0 0.0 0.0
SELENIUM A NA 0.0 91.7 100.0 0.0 0.0

AP NA 0.0 8.3 0.0 0.0 0.0
SILVER A NA 0.0 0.0 100.0 0.0 0.0
SODIUM A NA 0.0 0.0 100.0 0.0 0.0

AG NA 0.0 20.0 0.0 0.0 0.0
AP NA 0.0 80.0 0.0 0.0 0.0

THALLIUM A NA 0.0 0.0 100.0 0.0 0.0
AP NA 0.0 100.0 0.0 0.0 0.0

TIN A NA 0.0 0.0 100.0 0.0 0.0
AP NA 0.0 66.7 0.0 0.0 0.0
P NA 0.0 33.3 0.0 0.0 0.0

TITANIUM A NA 0.0 33.3 0.0 0.0 0.0
ADFI NA 0.0 5.6 0.0 0.0 0.0
ADGI NA 0.0 11.1 0.0 0.0 0.0
ADI NA 0.0 50.0 0.0 0.0 0.0

VANADIUM ADFI NA 0.0 5.6 0.0 0.0 0.0
AI NA 0.0 94.4 0.0 0.0 0.0

ZINC A NA 0.0 5.6 0.0 0.0 0.0
ADGKI NA 0.0 11.1 0.0 0.0 0.0

ADI NA 0.0 16.7 0.0 0.0 0.0
ADKI NA 0.0 33.3 0.0 0.0 0.0
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AF NA 0.0 27.8 0.0 0.0 0.0
AFK NA 0.0 5.6 0.0 0.0 0.0

SVOC BENZO(A)ANTHRACENE P NA 0.0 100.0 0.0 0.0 0.0
VOC 1,1,1-TRICHLOROETHANE N NA 0.0 0.0 0.0 100.0 0.0

1,1,2,2-TETRACHLOROETHANE N NA 0.0 0.0 0.0 100.0 0.0
1,1-DICHLOROETHANE N NA 0.0 0.0 0.0 100.0 0.0
1,1-DICHLOROETHENE N NA 0.0 0.0 0.0 100.0 0.0
1,2,3-TRICHLOROPROPANE D NA 0.0 0.0 0.0 66.7 0.0

N NA 0.0 0.0 0.0 33.3 0.0
1,2-DIBROMO-3-CHLOROPROPANE C NA 0.0 0.0 0.0 25.0 0.0

D NA 0.0 0.0 0.0 50.0 0.0
N NA 0.0 0.0 0.0 25.0 0.0

1,2-DICHLOROETHANE N NA 0.0 0.0 0.0 100.0 0.0
1,2-DICHLOROPROPANE N NA 0.0 0.0 0.0 100.0 0.0
1,4-DIOXANE D NA 0.0 0.0 0.0 100.0 0.0
2-BUTANONE N NA 0.0 0.0 0.0 100.0 0.0
3-CHLOROPROPENE N NA 0.0 0.0 0.0 100.0 0.0
4-METHYL-2-PENTANONE N NA 0.0 0.0 0.0 100.0 0.0
ACETONE C NA 0.0 10.0 0.0 80.0 0.0

CN NA 0.0 0.0 0.0 20.0 0.0
CP NA 0.0 10.0 0.0 0.0 0.0
P NA 0.0 80.0 0.0 0.0 0.0

ACETONITRILE C NA 0.0 0.0 0.0 0.0 100.0
ACROLEIN C NA 0.0 0.0 0.0 0.0 100.0
ACRYLONITRILE C NA 0.0 0.0 0.0 0.0 100.0
BENZENE N NA 0.0 0.0 0.0 100.0 0.0
BROMODICHLOROMETHANE N NA 0.0 0.0 0.0 100.0 0.0
BROMOMETHANE C NA 0.0 0.0 0.0 75.0 0.0

CN NA 0.0 0.0 0.0 25.0 0.0
CARBON DISULFIDE N NA 0.0 0.0 0.0 100.0 0.0
CARBON TETRACHLORIDE N NA 0.0 0.0 0.0 100.0 0.0
CHLOROETHANE N NA 0.0 0.0 0.0 100.0 0.0
CHLOROFORM N NA 0.0 0.0 0.0 100.0 0.0
CHLOROMETHANE N NA 0.0 0.0 0.0 100.0 0.0
CHLOROPRENE N NA 0.0 0.0 0.0 100.0 0.0
CIS-1,2-DICHLOROETHENE N NA 0.0 0.0 0.0 100.0 0.0

P NA 0.0 100.0 0.0 0.0 0.0
CIS-1,3-DICHLOROPROPENE N NA 0.0 0.0 0.0 100.0 0.0
DICHLORODIFLUOROMETHANE D NA 0.0 33.3 0.0 100.0 0.0

E NA 0.0 33.3 0.0 0.0 0.0
N NA 0.0 33.3 0.0 0.0 0.0

METHACRYLONITRILE N NA 0.0 0.0 0.0 100.0 0.0
METHYL IODIDE C NA 0.0 0.0 0.0 94.4 0.0

CN NA 0.0 0.0 0.0 5.6 0.0
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METHYLENE CHLORIDE A NA 100.0 0.0 100.0 0.0 0.0
C NA 0.0 0.0 0.0 100.0 0.0

TOTAL XYLENES P NA 0.0 100.0 0.0 0.0 0.0
TRANS-1,2-DICHLOROETHENE N NA 0.0 0.0 0.0 100.0 0.0

P NA 0.0 100.0 0.0 0.0 0.0
TRANS-1,4-DICHLORO-2-BUTENE N NA 0.0 0.0 0.0 100.0 0.0
TRICHLOROETHENE CP NA 0.0 33.3 0.0 0.0 0.0

D NA 0.0 33.3 0.0 0.0 0.0
P NA 0.0 33.3 0.0 0.0 0.0

TRICHLOROFLUOROMETHANE N NA 0.0 0.0 0.0 100.0 0.0
VINYL ACETATE N NA 0.0 0.0 0.0 100.0 0.0
VINYL CHLORIDE N NA 0.0 0.0 0.0 100.0 0.0

ROUND 3
M ALUMINUM A 0.0 0.0 100.0 0.0 0.0 0.0

ANTIMONY A 0.0 0.0 100.0 100.0 0.0 0.0
ARSENIC A 0.0 0.0 65.6 0.0 0.0 0.0

AF 0.0 0.0 34.4 0.0 0.0 0.0
BARIUM A 0.0 0.0 34.4 0.0 0.0 0.0

AI 0.0 0.0 31.3 0.0 0.0 0.0
D 0.0 0.0 34.4 0.0 0.0 0.0

BERYLLIUM A 0.0 0.0 90.9 100.0 0.0 0.0
AI 0.0 0.0 9.1 0.0 0.0 0.0

CADMIUM A 0.0 0.0 100.0 100.0 0.0 0.0
CALCIUM A 0.0 0.0 0.0 100.0 0.0 0.0

AF 0.0 0.0 35.5 0.0 0.0 0.0
AI 0.0 0.0 64.5 0.0 0.0 0.0

CHROMIUM AI 0.0 0.0 100.0 0.0 0.0 0.0
COBALT ADI 0.0 0.0 34.4 0.0 0.0 0.0

AI 0.0 0.0 65.6 0.0 0.0 0.0
COPPER A 0.0 0.0 100.0 0.0 0.0 0.0
IRON A 0.0 0.0 65.6 0.0 0.0 0.0

AGI 0.0 0.0 34.4 0.0 0.0 0.0
LEAD A 0.0 0.0 50.0 0.0 0.0 0.0

AD 0.0 0.0 31.3 0.0 0.0 0.0
AK 0.0 0.0 18.8 0.0 0.0 0.0

MAGNESIUM AI 0.0 0.0 100.0 0.0 0.0 0.0
MANGANESE A 0.0 0.0 65.6 0.0 0.0 0.0

AFI 0.0 0.0 34.4 0.0 0.0 0.0
MERCURY A 0.0 0.0 0.0 100.0 0.0 0.0

AD 0.0 0.0 6.3 0.0 0.0 0.0
ADP 0.0 0.0 6.3 0.0 0.0 0.0

P 0.0 0.0 87.5 0.0 0.0 0.0
NICKEL A 0.0 0.0 65.6 0.0 0.0 0.0

AI 0.0 0.0 34.4 0.0 0.0 0.0
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POTASSIUM ADI 0.0 0.0 31.3 0.0 0.0 0.0
AEI 0.0 0.0 34.4 0.0 0.0 0.0
AI 0.0 0.0 34.4 0.0 0.0 0.0

SELENIUM A 0.0 0.0 100.0 100.0 0.0 0.0
SILVER A 0.0 0.0 100.0 100.0 0.0 0.0
SODIUM A 0.0 0.0 20.0 100.0 0.0 0.0

AI 0.0 0.0 80.0 0.0 0.0 0.0
THALLIUM A 0.0 0.0 0.0 100.0 0.0 0.0
TIN A 0.0 0.0 50.0 100.0 0.0 0.0

AP 0.0 0.0 50.0 0.0 0.0 0.0
VANADIUM AI 0.0 0.0 100.0 0.0 0.0 0.0
ZINC A 0.0 0.0 0.0 100.0 0.0 0.0

AF 0.0 0.0 47.6 0.0 0.0 0.0
DI 0.0 0.0 52.4 0.0 0.0 0.0

VOC 1,1,1,2-TETRACHLOROETHANE D 0.0 0.0 0.0 0.0 25.0 0.0
N 0.0 0.0 0.0 0.0 75.0 100.0

1,1,1-TRICHLOROETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
1,1,2,2-TETRACHLOROETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
1,1,2-TRICHLOROETHANE N 0.0 0.0 100.0 0.0 100.0 0.0
1,1-DICHLOROETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
1,1-DICHLOROETHENE N 0.0 0.0 0.0 0.0 100.0 100.0
1,2,3-TRICHLOROPROPANE D 0.0 0.0 0.0 0.0 20.0 0.0

N 0.0 0.0 0.0 0.0 80.0 100.0
1,2-DIBROMO-3-CHLOROPROPANE C 0.0 0.0 0.0 0.0 16.7 92.3

D 0.0 0.0 0.0 0.0 16.7 0.0
N 0.0 0.0 0.0 0.0 66.7 7.7

1,2-DIBROMOETHANE C 0.0 0.0 0.0 0.0 73.3 0.0
D 0.0 0.0 0.0 0.0 6.7 0.0
N 0.0 0.0 0.0 0.0 20.0 100.0

1,2-DICHLOROETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
1,2-DICHLOROPROPANE N 0.0 0.0 0.0 0.0 100.0 100.0
1,4-DIOXANE D 0.0 0.0 0.0 0.0 20.0 0.0

N 0.0 0.0 0.0 0.0 40.0 0.0
R 0.0 0.0 0.0 0.0 40.0 0.0

2-BUTANONE C 0.0 0.0 0.0 0.0 0.0 92.3
N 0.0 0.0 0.0 0.0 100.0 7.7

NP 0.0 0.0 12.5 0.0 0.0 0.0
P 0.0 0.0 87.5 0.0 0.0 0.0

2-HEXANONE N 0.0 0.0 0.0 0.0 100.0 100.0
P 0.0 0.0 100.0 0.0 0.0 0.0

3-CHLOROPROPENE N 0.0 0.0 0.0 0.0 100.0 100.0
4-METHYL-2-PENTANONE N 0.0 0.0 0.0 0.0 100.0 100.0

P 0.0 0.0 100.0 0.0 0.0 0.0
ACETONE A 100.0 100.0 12.5 100.0 0.0 0.0

AEN 0.0 0.0 6.3 0.0 0.0 0.0
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AN 0.0 0.0 6.3 0.0 0.0 0.0
AP 0.0 0.0 43.8 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 0.0 100.0

CE 0.0 0.0 6.3 0.0 0.0 0.0
P 0.0 0.0 18.8 0.0 0.0 0.0

PE 0.0 0.0 6.3 0.0 0.0 0.0
ACETONITRILE C 0.0 0.0 0.0 0.0 76.5 0.0

N 0.0 0.0 0.0 0.0 11.8 0.0
R 0.0 0.0 0.0 0.0 11.8 0.0

ACROLEIN C 0.0 0.0 0.0 0.0 0.0 99.1
CN 0.0 0.0 0.0 0.0 0.0 0.9

ACRYLONITRILE C 0.0 0.0 0.0 0.0 0.0 92.3
N 0.0 0.0 0.0 0.0 100.0 7.7

BENZENE N 0.0 0.0 0.0 0.0 100.0 100.0
BROMODICHLOROMETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
BROMOFORM N 0.0 0.0 0.0 0.0 100.0 100.0
BROMOMETHANE C 0.0 0.0 0.0 0.0 34.5 0.0

CE 0.0 0.0 0.0 0.0 55.2 0.0
CEN 0.0 0.0 100.0 0.0 0.0 0.0
EN 0.0 0.0 0.0 0.0 3.4 0.0
N 0.0 0.0 0.0 0.0 6.9 0.0

CARBON DISULFIDE EP 0.0 0.0 50.0 0.0 0.0 0.0
N 0.0 0.0 0.0 0.0 100.0 100.0
P 0.0 0.0 50.0 0.0 0.0 0.0

CARBON TETRACHLORIDE N 0.0 0.0 0.0 0.0 100.0 100.0
CHLOROBENZENE N 0.0 0.0 0.0 0.0 100.0 100.0
CHLORODIBROMOMETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
CHLOROETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
CHLOROFORM D 0.0 0.0 25.0 0.0 0.0 0.0

N 0.0 0.0 0.0 0.0 100.0 0.0
P 0.0 0.0 50.0 0.0 0.0 0.0

RP 0.0 0.0 25.0 0.0 0.0 0.0
CHLOROMETHANE N 0.0 0.0 0.0 0.0 100.0 100.0
CHLOROPRENE N 0.0 0.0 0.0 0.0 100.0 100.0
CIS-1,2-DICHLOROETHENE G 0.0 0.0 16.7 0.0 0.0 0.0

N 0.0 0.0 8.3 0.0 100.0 100.0
P 0.0 0.0 75.0 0.0 0.0 0.0

CIS-1,3-DICHLOROPROPENE N 0.0 0.0 0.0 0.0 100.0 100.0
DIBROMOMETHANE D 0.0 0.0 0.0 0.0 25.0 0.0

N 0.0 0.0 0.0 0.0 75.0 100.0
DICHLORODIFLUOROMETHANE C 0.0 0.0 23.1 0.0 100.0 0.0

CG 0.0 0.0 2.6 0.0 0.0 0.0
CP 0.0 0.0 7.7 0.0 0.0 0.0
G 0.0 0.0 7.7 0.0 0.0 0.0
N 0.0 0.0 7.7 0.0 0.0 100.0
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P 0.0 0.0 51.3 0.0 0.0 0.0
ETHYL METHACRYLATE N 0.0 0.0 0.0 0.0 100.0 100.0
ETHYLBENZENE N 0.0 0.0 0.0 0.0 100.0 100.0
ISOBUTANOL N 0.0 0.0 0.0 0.0 50.0 0.0

R 0.0 0.0 0.0 0.0 50.0 0.0
METHACRYLONITRILE C 0.0 0.0 0.0 0.0 0.0 92.3

N 0.0 0.0 0.0 0.0 100.0 7.7
METHYL IODIDE C 0.0 0.0 0.0 0.0 50.0 50.0

N 0.0 0.0 0.0 0.0 50.0 50.0
METHYL METHACRYLATE N 0.0 0.0 0.0 0.0 100.0 100.0
METHYLENE CHLORIDE A 0.0 100.0 0.0 100.0 0.0 0.0

ACN 0.0 0.0 100.0 0.0 0.0 0.0
C 0.0 0.0 0.0 0.0 98.4 0.0

CN 0.0 0.0 0.0 0.0 1.6 0.0
N 0.0 0.0 0.0 0.0 0.0 100.0

PROPIONITRILE N 0.0 0.0 0.0 0.0 50.0 0.0
R 0.0 0.0 0.0 0.0 50.0 0.0

STYRENE N 0.0 0.0 0.0 0.0 100.0 100.0
TETRACHLOROETHENE N 0.0 0.0 0.0 0.0 100.0 100.0
TOLUENE N 0.0 0.0 0.0 0.0 100.0 100.0

P 0.0 0.0 100.0 0.0 0.0 0.0
TOTAL XYLENES N 0.0 0.0 0.0 0.0 100.0 100.0
TRANS-1,2-DICHLOROETHENE N 0.0 0.0 0.0 0.0 100.0 100.0

P 0.0 0.0 100.0 0.0 0.0 0.0
TRANS-1,3-DICHLOROPROPENE N 0.0 0.0 0.0 0.0 100.0 100.0
TRANS-1,4-DICHLORO-2-BUTENE N 0.0 0.0 0.0 0.0 100.0 100.0
TRICHLOROETHENE G 0.0 0.0 19.0 0.0 0.0 0.0

L 0.0 0.0 4.8 0.0 0.0 0.0
LN 0.0 0.0 4.8 0.0 0.0 0.0
N 0.0 0.0 4.8 0.0 100.0 0.0
P 0.0 0.0 66.7 0.0 0.0 0.0

TRICHLOROFLUOROMETHANE N 0.0 0.0 0.0 0.0 0.0 100.0
NP 0.0 0.0 20.0 0.0 0.0 0.0
P 0.0 0.0 70.0 0.0 0.0 0.0

PN 0.0 0.0 10.0 0.0 0.0 0.0
VINYL ACETATE N 0.0 0.0 0.0 0.0 100.0 100.0
VINYL CHLORIDE N 0.0 0.0 0.0 0.0 100.0 0.0

A = Lab Blank Contamination
C = Calibration Noncompliance (i.e., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
D = MS/MSD Recovery Noncompliance
E = LCS/LCSD Recovery Noncompliance
F = Lab Duplicate Imprecision
G = Field Duplicate Imprecision
H = Holding Time Exceedance
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I = ICP Serial Dilution Noncompliance
K = ICP Interference - includes ICS % R Noncompliance
L = Instrument Calibration Range Exceedance
N = Internal Standard Noncompliance
N01 = Internal Standard Recovery Noncompliance, Dioxins
P = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Q = Other problems (can encompass a number of issues; i.e.chromatography, interferences, etc.)
R = Surrogates Recovery Noncompliance
U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC
W = EMPC  result
BJ = Associated blank was contaminated; anlayte was detected and reported result is an estimate
BU = Associated blank was contaminated and result was classified as non-detect
J = Result is estimated
U = Analyte was not detected at the indicated detection limit
UJ = Analyte was not detected at the indicated detection limit and result is estimated
UR = Result is not usable and was reported as not detected
DIOX = Dioxins and furans
EXP = Explosives
HERB = Herbicides
M = Metals, total
MISC = Miscellaneous parameters
SVOC = Semivolatile organic compounds
VOC = Volatile organic compounds
PEST/PCB = Pesticides/polychlorinated biphenyls
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RAGS-PART D TABLES 



RAGS Part D Table 1 

Selection Of Exposure Pathways 



Scenario Medium Exposure Exposure 

Timeframe Medium Point 

Current/Future Surtace Soil Surtace Soil SWMU 16 

Air SWMU 16 

Subsurtace Soil Subsurtace Soil SWMU 16 

Air SWMU 16 

Groundwaler Groundwater All Aquifers 

Air All Aquifers 

Vapor Intrusion 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR) 

NSWCCRANE 

CRANE, INDIANA 

PAGE 1 OF4 

Receptor Receptor Exposure Type of Rationale for Selection or Exclusion 

Population Age Route Analysis of Exposure Pathway 

Maintenance Adult Ingestion Quant Mainlenance workers may contact surface soil during normal work activities. 
Worker Dermal Quant 

Occupational Adult Ingestion Quant Occupational workers may contact surface soil during normal work activities. 
Worker Dermal Quant 

Trespassers Adolescents Ingestion Quant Although access to the base is conlrolled, once inside the base, access to the SWMU 16 1s 
not limited by any physical restraint. Adolescent trespassers may be exposed to surtace soil 

Dermal Quant while at the site. 

Maintenance Adult Inhalation Quant Maintenance workers may be exposed to tugilive dust and volatile emissions during work 
Worker activities. 

Occupational Adult Inhalation Quan I Occupational workers may be exposed to fugitive dust and volatile emissions during work 
Worker activities. 

Trespassers Adolescents Inhalation Quant Although access to the base is controlled, once inside the base. access to the SWMU 16 is 
no! limited by any physical restraint. 

Maintenance Adult Ingestion None Maintenance workers are not expected lo be exposed to subsurface soil. 

Worker Oermal None 

Occupalionat Adull Ingestion None Occupational workers are not expected to be exposed to subsurface soil. 

Worker Dermal None 

Trespassers Adolescents Ingestion None Trespassers are not exposed to subsurface soil. 

Oermal None 

Maintenance Adult lnhalallon None 
Maintenance workers are not expected to be exposed to subsurface soil. 

Worker 

Occupational Adult lnhalalion None 
Occupational workers are not expected to be exposed lo subsurface soil. 

Worker 

Trespassers Adolescents Inhalation None 
Trespassers are not exposed to subsurface soil. 

Mainlenance Adull Ingestion None Maintenance workers are not expected to have contact with groundwater. 

Workers Dermal None 
Occupalional Adult Ingestion Quant Occupational workers may be exposed to groundwater if groundwater was used as a potable 

Worker Dermal Quant water source. 

Trespassers Adolescents Ingestion None Adolescent trespassers are not expected to be exposed to groundwater. 

Dermal None 

Maintenance Adult Inhalation None Maintenance workers are not expected to be exposed to COPCs that have volatilized from 

Workers groundwater. 

Occupational Adult Inhalation None Occupational workers are not expected to be exposed to COPCs that have volatilized lrom 
Worker groundwater. 

Trespassers Adolescenls Inhalation None Adolescent trespassers are not expected to be exposed to groundwater. 

Occupational Adult Inhalation Quant Occupational workes may be exposed to CO PCs that have volatilzed from groundwater and 
Worker migrated through building foundations into indoor air 
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Scenario Medium Exposure Exposure 

Timeframe Medium Point 

CurrenVFuture Surtace Water Surtace Water Gullies and Turkey Creek 

Sediment Sediment Gullies and Turkey Creek 

Future Surtace Soil Surtace Soil SWMU 16 

Air SWMU 16 

Subsurtace Soil Subsurtace Soil SW.MU 16 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

NSWCCRANE 

CRANE, INDIANA 

PAGE 2 OF 4 

Receptor Receptor Exposure Type of Rationale for Selection or Exclusion 

Population Age Route Analysis of Exposure Pathway 

Maintenance Adult Ingestion None Maintenance workers are not expected to ingest surface waler. 

Workers Dermal Quant Maintenance workers may have dermal contact with suriace water. 

Occupational Adult Ingestion None Occupational workers are not expected lo be exposed lo surtace water. 

Worker- Dermal None 

Trespassers Adolescents Ingestion Quant Although access to the base is controlled, once inside lhe base, access to the SWMU 16 is 
nol limited by any physical restraint Adolescent trespassers may be exposed to surtace water 

Dermal Quan I while at the site. 

Maintenance Adult Ingestion Quant Maintenance workers may contact sediment. 

Workers Dermal Quant 

Occupational Adult Ingestion None Occupational workers are not expected to be exposed to sediment 

Worker Dermal None 

Trespassers Adolescents Ingestion Quant Although access to the base is controlled, once inside the base, access to the SWMU 16 is 
not limited by any physical restraint. Adolescent trespassers may be exposed to sediment 

Dermal Quant while at the site. 

Construction Adult Ingestion Quant Construction workers may have contact with suriace soil during excavation activities. 

Workers Dermal Quant 

Recreational Child Ingestion Quant This scenario is evaluated on the assumption that the Facilily would close and be turned into a 

Users Dermal Quant state park In the luture. 

Adult Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into a 

Dermal Quant state park in the luture. 

Residents Child Ingestion Quant Although a future residential scenario is considered unlikely at the site this scenario is included 

Dermal Quant to aid in future risk management decisions. 

Adult Ingestion Quant Although a future residential scenario is considered unlikely at the site this scenario is included 

Dermal Quant to aid in future risk management decisions. 

Construction Adult Inhalation Quant Construction workers may be exposed to fugitive dust and volatile emissions during 
Workers construction activities. 

Recreational Child Inhalation Quant This scenario is evaluated on the assumption that the Facility would close and be turned into a 

Users state park in the future. 

Adult Inhalation Quant This scenario is evaluated on the assumption that the Facility would close and be turned into a 
state park in the future. 

Residents Child Inhalation Quant Although a future residential scenario is considered unlikely at lhe site. this scenario Is included 
to aid in future risk managemenl decisions. 

Adult Inhalation Quant Although a future residential scenario is considered unlikely at the site. this scenario is included 
to aid in future risk management decisions. 

Construction Adult Ingestion Quant Construction workers may have contact with subsurface soil during excavation activities. 

Workers Dermal Quant 

Recreational Child Ingestion None Recreational users are not expected lo be exposed to subsurface soil. 

Users Dermal None 

Adult Ingestion None Recreational users are not expected to be exposed to subsurface soil. 

Dermal None 

Residents Child Ingestion None Future residents are not expected to be exposed to subsurtace soil. 

Dermal None 

Adult Ingestion None Future residents are not expected to be exposed to subsurtace soil. 

Dermal None 
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Scenario Medium Exposure Exposure 

Timeframe Medium Point 

Future Subsurtace Soil Air SWMU 16 

Air SWMU 16 

Groundwater Groundwater All Aquifers 

Air All Aquifers 

Vapor Intrusion 

Surtace Water Surtace Water Gullies and Turkey Creek 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

NSWC CRANE 

CRANE, INDIANA 

PAGE30F4 

Receptor Receptor Exposure Type of Rationale for Selection or Exclusion 

Population Age Route Analysis of Exposure Pathway 

Construction Adult Inhalation None Construction workers may be exposed to fugitive dust and volatile emissions during 

Workers construction activities. 

Recreational Child Inhalation None Recreational workers are not expected to be exposed to subsurtace soil. 

Users 

Adult Inhalation None Recreational workers are not expected to be exposed to subsurface soil. 

Residents Child Inhalation None Future residents are not expected to be exposed to subsurtace soil. 

Adult Inhalation None Future residents are not expected to be exposed to subsurtace soil. 

Construction Adult Ingestion None Construction workers are not expected to ingest groundwater. 

Workers 
Dermal Quant Construction workers may have dermal contact with ground water during excavation activities. 

Recreational Child Ingestion Quant Recreational users may be exposed to groundwater if groundwater was used as a potable 

Users Dermal Quant water source. 

Adult Ingestion Quant Recreational users may be exposed to groundwater if groundwater was used as a potable 

Dermal Quant water source. 

Residents Child Ingestion Quant Although a future residential sceriario is considered unlikely at the site, this scenario is included 

Dermal Quant to aid in future risk management decisions. 

Adult Ingestion Quant Although a future residential scenario is considered unlikely at the site, this scenario is included 

Dermal Quant to aid in future risk management decisions. 

Construction Adult Inhalation Quant Construction workers may be exposed to CO PCs that have volatilized from groundwater during 

Workers excavation activities. 

Recreational Child Inhalation None Recreational users are not expecled lo be exposed to COPCs that have volatilized from 

Users groundwater. 

Adult Inhalation None Recreational users are not expected to be exposed to COPCs that have volatilized from 
groundwater. 

Residents Child Inhalation Quant Although a future residential scenario is considered unlikely at the site. this scenario is included 
to aid in future risk management decisions. 

Adult Inhalation Quant Although a future residential scenario is considered unlikely at !he site. this scenario is included 
to aid in future risk management decisions. 

Residents Child Inhalation Quant Child Residents may be exposed to COPCs thal have volatilzed from groundwater 

and migrated through building foundations into indoor air. 

Adult Inhalation Quant Adult Residents may be exposed to CO PCs that have volatilzed from groundwater 

and migrated through building foundations into indoor air. 

Construction Adult Ingestion None Construction workers are not expected 10 be exposed to surface waler. 

Workers Dermal None 

Recreational Child Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned in!o a 

Users Dermal Quant state park in the future. 

Adult Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into a 

Dermal Quant state park in the future. 

Residents Child Ingestion Quant Although a future residential scenario is considered unlikely at the site, !his scenario is included 

Dermal Quant to aid in future risk management decisions. 

Adult Ingestion Quant Allhough a future residential scenario is considered unlikely at the sile. this scenario is included 

Dermal Quant to aid in future risk management decisions. 
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Scenario 

Timeframe 

Future 

Notes: 

Quant - Quantitative. 

Qual - Qualitative. 

Medium 

Sediment 

Exposure Exposure 

Medium Point 

Sediment Gullies and Turkey Creek 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR} 

NSWCCRANE 

CRANE, INDIANA 

PAGE 4 OF 4 

Receptor Receptor Exposure Type of Rationale for Selection or Exclusion 

Population Age Route Analysis of Exposure Pathway 

Construction Adult Ingestion None Construction workers are not expected to be exposed to sedimenl. 

Workers Dermal None 

Recreational Child Ingestion Quant This scenario is evaluated on the assumption that the Facility would close and be turned into a 

Users Dermal Quant state park in the future. 

Adult Ingestion Quant This scenario ls evaluated on the assumption that the Facility would close and be turned into a 

Dermal Quant state park in the future. 

Residents Child Ingestion Quant Although a future residential scenario is considered unlikely at the site, this scenario is included 
Dermal Quant to aid in future risk management decisions. 

Adult Ingestion Quant Although a future residential scenario is considered unlikely at the sile. this scenario is included 
Dermal Quant to aid in future risk management decisions. 
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Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Ex osure Medium: Surface Soil 

Exposure 
CAS Number Chemical 

Point 

SWMU 16 Dioxins/Furens 
3268-87-9 1,2,3,4,6,7,8,9-0CDD 

39001-02-0 1,2.3,4,6,7,8,9-0CDF 
35822-46-9 1,2,3.4,6,7,8-HPCDD 
67562-39-4 1,2.3,4,6.7,8-HPCDF 
55673-89-7 1.2.3,4,7,8,9-HPCDF 
39227-28-6 1,2,3,4, 7 ,8-HXC DD 
70648-26-9 1,2,3,4,7,8-HXCDF 

57653-85-7 1,2,3,6,7,8-HXCDD 
57117-44-9 1,2,3,6,7,8-HXCDF 

19408-74-3 1,2,3,7,8,9-HXCDD 
72918-21-9 1,2,3,7,8.9-HXCDF 

40321-76-4 1,2,3,7,8-PECDD 

60851-34-S 2,3,4,6,7.8-HXCDF 

51207-31-9 2,3,7,8-TCDF 
2,3,7,8-TCDD TEOs 

37871-00·4 TOTAL HPCDD 
38998-75-3 TOTAL HPCDF 
34465-46-8 TOTAL HXCDD 
55684-94-1 TOTAL HXCDF 
36088-22-9 TOTAL PECDD 
30402-15-4 TOTAL PECDF 
55722-27-S TOTAL TCDF 

Volatile Oraenic Comoounds 
78-93-3 2-Butanone 

591-78-6 2-Hexanone 
108-10-1 4-Methvl-2-Pentanone 
67-64-1 Acetone 
75-15·0 Carbon Disulfide 
67-66·3 Chloroform 
156-59-2 cis-1,2-0ichloroethene 
75-71-8 Oichlorodifluoromethane 
75-09-2 Melhvlene Chloride 
100-42-S Stvrene 

108-88-3 Toluene 

1330-20-7 Total Xvlenes 

156-60-S trans-1,2-Dichloroethene 

79-01-6 . ,. 
75-69-4 Tr!chlorofluoromethane 

108-05-4 Vinyl Acetate 

Semi-Volatile Oraenic Comoounds 

91-57-6 2-Methvlnaohthalene 
83-32-9 Acenaphthene 

208-96-8 Acenaohthvlene 
120-12-7 -56-SS-3 
50-32·8 

205-99-2 ::- . . .. 
191-24·2 Benzoto,h,i\aervlene 
207-08·9 Benzo(klfluoranthene 
117-81-7 Bis£2-elhvlhexvllohlhalale 
218-01-9 Chrvsene 
53-70-3 .. - .. 
132-64-9 Dibenzofuran 
206-44-0 Fluoranthene 
86-73-7 Fluorene 
193-39-5 11111:..1111 .. 

TABLE2.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INClf'!ERATOR) 
NSWC CRANE 

CRANE, IN DIANA 

PAGE 1OF3 

Frequency Concentration Range of 
Minimum Maximum Sample of Maximum Range of EPA Region 9 PRG 

Units of Used for Background 
Concentration11 l Concentration!1> Concentration Nondects!2l (Residential)csi 

Detection Screening!3l Concentrations141 

79.1 11SOO nalka 16SS0330002 27128 49.4 11SOO NA 39000 C'" 

0.62 J 20.1 na/ka 16SS0130002 9128 0.2 - 2.6 20.1 NA 39000 C'"' 

1.1 J 151 nalka 16SS0060002 27/28 1.5 151 NA 390 C'" 

0.33 J 8 na/ka 16SS0130002 10128 O.Q7 - 6.2 8 NA 390 C"' 

1.8 J 1.8 J na/ka 16SS0130002 1/28 0.08- 1.2 1.8 NA 390 C"' 

0.2 J 1.5 J na/ka 16SS0270002 6/28 0.1 -0.82 1.S NA 39 C' 0
' 

0.17 J 0.98 J nalka 16SS0130002 9128 o.os -0.44 0.98 NA 39 C'"' 

0.27 J 2.5 J na/ka 16SS0270002 8/28 0.09 - 0.92 2.5 NA 39 C''' 

0.24 J 0.64 J na/ka 16SS0130002 4/28 0.04-0.4 0.64 NA 39 C' 0
' 

0.47 J 4.7 J na/ka 16SS0270002 14/28 0.1-1.1 4.7 NA 39 C' 0

' 

0.2S J 0.81 J na/ka 16SS0160002 3128 0.06 - 0.5 0.81 NA 39 c( 111 

0.14 J 1.5 J na/ka 16SS0320002 3/28 0.1 - 0.8 1.5 NA 3.9 c\Df 

0.12 J 0.75 J na/ka 16SS0270002 5128 o.os - 0.4 0.75 NA 39 C'" 

O.S1 J 0.75 J na/ka 16SS0270002 2128 0.05 - 0.4 0.75 NA 39 C"' 
0.000079 3.30 na/ka 16SS0270002 28128 --- 3.30 NA 3.9 c 

2.3 302 na/ka 16SS0270002 27128 3.3 302 NA NA 
0.48 J 27.5 J nalka 16SS0130002 12128 0.08-1.4 27.S NA NA 

1.6 45.9 nalka 16SS0270002 20128 0.1-2 4S.9 NA NA 
0.17 11.7 J nq/kq 16SS0270002 15128 o.os. 0.51 11.7 NA NA 
0.34 4.4 J nalka 16SS0270002 5128 0.1 - 0.8 4.4 NA NA 

1.3 J 7.6 J nalka 16SS0130002 8128 0.07 - 0.87 7.6 NA NA 
0.26 13.3 J nalka 16SS0320002 6128 o.os - 7.9 13.3 NA NA 

1.1 J 5 J ualka 16SS0730102 5165 0.888. 1.3 5 NA 2200000 N 
3J 3J ua/ka 16SS0560102 1169 0.888- 1.3 3 NA NA 
1 J 1 J ua/ko 16SS0730102 1169 0.888- 1.3 I NA 530000 N 
1 J 71 J ua/ka 16SS0290002 16/67 0.93. 13 71 NA 1400000 N 
2 J 3 ua/ko 16SS0720102 2169 0.888- 1.3 3 NA 36000 N 
1 J 1 J uolko 16SS0990102 1169 0.888- 1.3 1 NA 220 c 

1.1 J 73 ualka 16SS0660102 9/69 0.888 - 1.3 73 NA 4300 N 
1 J 20 J ualkg 16SS0710102 15169 0.893. 1.3 20 NA 9400 N 
3J 3J ualka 16SS0710102 1169 0.888. 13 3 NA 9100 c 
1 J 1 J ua/ka 16880040002 1169 0.888 - 1.3 1 NA 1700000 sa1 

1 J 1 J uglkg 
16SS0160002, 

2169 0.888 - 1.3 1 NA 520000 sal 
16SS0730102 

3 3 ug/kg 16SS0730102 1/69 0.888 - 1.3 3 NA 27000 N 

1 J 2J ug/kg 
16SS0030002, 

5169 0.888 - 1.3 2 NA 6900 N 
16SS0390002 

2 J 170 ualko 16SS0980102 17169 0.893 - 1.3 170 NA 
1 3 uolka 7 Samples 33169 0.893 - 1.3 3 NA 39000 N 

1 J 1 J uglkg 
16SS0190002, 

2169 0.888 - 1.3 1 NA 43000 N 
16SS0350002 

4 J 94 uolka 16SS0030002 2139 3.4 - 4.3 94 NA I 5600 N'"' I 
SJ 1800 ualka 16SS0030002 2139 3.5 - 4.3 1800 NA I 370000 N I 
4 J 680 ualka 16SS0030002 3139 3.5 - 4.3 680 NA I 370000 N' "" I 
SJ 3500 ua/ka 16SS0030002 4/39 3.5 - 4.3 3500 NA 
4 J 9600 uolka 16SS0030002 12139 3.5 - 4.3 9600 NA 
4 J 8400 uolka 16SS0030002 13/39 3.5 - 4.3 8400 NA 
4 J 9200 uolka 16SS0030002 16139 3.5 - 4.2 9200 NA 

Potential 
Potential COPC 

ARARITBC 
ARAR/TBC<6l Flag 

Source16) 

NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 

NA NA No 

NA NA No 

NA NA No 

NA NA No 

NA NA No 
NA NA No 

NA NA No 

NA NA No 

NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 
NA NA No 

44000000 IDEM No 
NA NA No 

12000000 IDEM No 
4800000 IDEM No 
900000 IDEM No 

910 IDEM No 
110000 IDEM No 

NA NA No 
120000 IDEM No 

11000000 IDEM No 

1700000 IDEM No 

690000 IDEM No 

180000 IDEM No 

710 IDEM -·~-
NA NA No 

1100000 IDEM No 

3200000 IDEM No 
9500000 IDEM No 

1100000 IDEM No 

. 
-
. 

4 J S100 uq/kg 16SS0030002 12139 3.5 - 4.3 5100 NA 230000 N 50000 IDEM No 
4 J 5000 uolka 16SS0030002 11139 3.5 - 4.3 5000 NA 6200 c 50000 IDEM No 

92 J 1200 uo/ka 16SS0040002 9139 69 - 730 1200 NA 3SOOO c 300000 IDEM No 
4 J 11000 uolka 16SS0030002 1S/39 3.5 - 4.3 11000 NA 62000 c 500000 IDEM No 
8 1600 ualka 16SS0030002 3139 3.5 - 4.3 1600 NA " IDEM -·""'" 

560 J 560 J ualka 16SS0030002 1139 69 - 87 560 NA 15000 N 370000 IDEM No 
4 J 19000 ualka 16SS0030002 1S/39 3.5 - 4.3 19000 NA 230000 N 6300000 IDEM No 
4 J 2300 ualka 16SS0030002 4139 3.5 - 4.3 2300 NA 270000 N 6300000 IDEM No 

5 J 4400 uolka 16SS0030002 10139 3.5- 4.3 4400 NA 'I sooo IDEM -·""'" 

Hat1ona1e ror 
Contaminant 
Deletion or 

Selection!71 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

BSL 

BSL 
BSL 

BSL 
BSL 

BSL 

BSL 
BSL 
BSL 
NTX 
NTX 
NTX 
NTX 
NTX 
NTX 
NTX 

BSL 
NTX 
BSL 
BSL 
SSL 
BSL 
BSL 
SSL 
BSL 
SSL 

SSL 

BSL 

BSL 

ASL 
SSL 

BSL 

BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 

BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
SSL 
BSL 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Exposure 
Point 

Footnotes 

CAS Number 

91-20-3 
85-01-8 
129-00-0 
94-59-7 

Ener etics 
2691-41-0 

Herbicides 
70-30·4 
87-86-5 

lnor enics 
7429-90-5 
7440-36-0 
7440-38-2 

Alu mm um 
Antimony 
Arsenic 

7 440-39-3 Barium 
7440-41-7 Be Ilium 
7 440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 

7440-48-4 Coball 
7440-50-8 
7439-89-6 
7439-92-1 
7439-93-2 

Copper 
Iron 
Lead 

7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 

7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-24-6 Slronllum 
7440-28-0 Thallium 
7440-31-5 Tin 

7 440-32-6 Titanium 
7440-62-2 
7440-66-6 Zinc 

Chemical 
Minimum Maximum 

Concentrationf1l Concentration11 l 

4 J 180 
4 J 8700 
4 J 35000 

340 J 15000 

0.34 J 0.34 J 

2.6 J 2.6 J 
0.79 J 14 

1780 J 34200 J 
0.51 J 27.2 J 
0.75 J 12.7 J 
11.9 J 303 J 
0.23 J 1.4 J 
0.19 J 2.8 J 
212 J 246000 J 
4.3 J 38.2 J 

0.87 J 25.9 J 
2.4 J 413 J 

2170 J 43000 J 
3.5 J 1240 J 

0.81 J 21.5 J 
105 J 62500 J 
3.8 J 1040 J 

O.Q15 J 0.22 J 
0.71 J 41.3 J 
206 J 2980 J 
0.16 J 0.31 J 
0.28 J 0.28 J 
162 J 496 J 
4.5 J 252 J 

0.16 J 0.32 J 
0.25 J 12.3 J 

7.5 J 348 J 
3.6 J 65.2 J 
24 J 1840 J 

Units 

NSWC CRANE 
CRANE, IN DIANA 
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Sample of Maximum 
Concentration 

16SS0030002 
16SS0030002 
16SS0030002 
16SS0130002 

16SS0330002 

16SS0030002 
16SS0050002 

16SS0880002 
16SS0140002 
16SS0880002 
16SS0130002 
16SSO 170002 
16SSO 150002 
16SS0030002 

16SS0880002 
16SS0170002 
16SS0150002 
16SS0200002 
16SS0140002 
16SS0170002 
16SS0030002 
16SS0130002 
16SS0050002 
16SS0170002 
16SS0880002 
168S0320002 
16SS0330002 
16SS0030002 
16SS0030002 
16SS0110002 
16SS0080002 
16SS0110002 
16S80880002 
16S80420002 

Frequency 
of 

Detection 

3139 
8/39 
17/39 
5/39 

1/39 

1/39 
4/39 

48/49 
22/49 
49/49 
49/49 
23/49 
17/49 
46/49 

49/49 
49/49 
49/49 
49/49 
48/49 
37/39 
49/49 
49/49 
34/49 
49/49 
49/49 
2/49 
1/49 
4/49 

39/39 
2/49 
8/49 

44/44 
49/49 
36/49 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report. Naval Surface Warfare Center Crane, Crane, Indiana. January, 2001. 

Range of 
Nondects121 

3.4 - 4.3 
3.5- 4.3 
3.5 - 4.3 
69 - 150 

0.25 

0.62 - 1.1 
0.46 - 0.58 

3610 
0.19. 3.4 

0.06-1 
0.13- 1 

152 -236 

14.8 
4.3-5.6 

0.002 - 0.021 

0.03 - 0.82 
0.02 - 0.26 
12.7 - 84.9 

0.03 - 0.5 
0.32 - 2.4 

5.2 - 2510 

Concentration 
Used for 

Screening13l 

180 
8700 

35000 
15000 

0.34 

2.6 
14 

34200 
27.2 
12.7 
303 
1.4 
2.8 

246000 

38.2 
25.9 
413 

43000 
1240 
21.5 

62500 
1040 
0.22 
41.3 
2980 
0.31 
0.28 
496 
252 
0.32 
12.3 

348 
65.2 
1840 

5 - U.S. EPA Region 9 Preliminary Remediation Goal (PRG). The noncarcinogentc values (denoted with a "W flag) are the PRG divided by 10 to correspond to a target hazard quotient 
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). 

6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 ·Value is derived by mulliply!ng criteria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor. 
9 - The value for naphthalene was used as a surrogate for 2-methylnaphthalene. 
10 - The value for acenaphthene was used as a surrogate for acenaphthylene. 
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. 
13 - Value Is for hexavalent chromium. 
14 · One tenth of the noncarcinogenic PAG Is less than the carcinogenic PAG. therefore the one tenth noncarclnogenic PAG is presented. 
15 - The printed PRG table lists a ceiling limit of 100.000 mg/kg as the PRG. 

The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. 

Range of 
Background 

Concentrationsf4
l 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

5020. 17400 
0.49. 11.3 
1.1 -10.2 
24.8 - 155 
0.3 - 0.82 
0.05 - 3.6 

53.6 - 35300 

7.7. 30.6 
1.8. 27,1 
3.5 - 23.8 

7140- 40800 
6.4 - 21.5 
7.8 - 46.6 
496 - 2870 
23.2 - 3040 
0.04. 0.14 
4.6 - 23.7 

280 - 1650 
0.28. 0.88 
0.04 - 0.11 
3.7-205 
4.2 - 63.2 

0.05 - 0.31 
NA 

4.1. 11.7 
14.1 - 48.5 
9.4 - 60.2 

Definitions: 

EPA Region 9 PRG 

(Residential)c5> 

2.3 N 
160 N 
NA 
39 N 
39 N 
NA 

4700 N 
0.52 N 
4700 N 

31000 N · 

2300 N 

Potential ~o~~~i=~ COPC 

ARAR!TBC
161 

Sourcec61 Flag 

3200000 IDEM No 
470000 IDEM No 

4700000 IDEM No 
NA NA 

NA NA 

NA NA 
20000 IDEM 

NA NA 
140 IDEM 

IDEM 
23000 IDEM 

680 IDEM 
12 IDEM 
NA NA 

430 IDEM 
NA NA 

13000 IDEM 
NA NA 

IDEM 
NA NA 
NA NA 
NA NA 
100 IDEM 

6900 IDEM 
NA NA 

1700 IDEM No 
1700 IDEM No 
NA NA No 
NA NA No 
24 IDEM No 
NA NA No 

NA NA No 
NA NA 

100000 IDEM No 

at1onale or 
Contaminant 

Deletion or 

Selectionf7l 
BSL 
BSL 
BSL 
NTX 

BSL 

BSL 
BSL 

ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
NUT 

BSL 

BSL 
ASL 
ASL 
ASL 
BSL 
NUT 
ASL 
BSL 
BSL 
NUT 
BSL 
BSL 
NUT 
BSL 
BSL 
BSL 

BSL 
ASL 
BSL 

ARARffBC =Applicable or Relevant and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potentia·I Concern 
J = Estimated value 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND= Nol detected. 
PRG = Preliminary Remediation Goal 
sat =Soil Saluration Limit 
TEQs =Toxicity Equivalent Concentration 
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Exposure 
Point CAS Number 

Associated Samples 
16880010002 16880160002 
16880020002 16880170002 
16880030002 16880180002 
16880040002 16880190002 
16880050002 16880200002 
16880060002 16880210002 
16880070002 16880220002 
16880080002 16880230002 
16880090002 16880240002 
16880100002 16880250002 
16880110002 16880260002 
16880120002 16880270002 
16880130002 16880280002 
16880140002 16880290002 
16880150002 16880300002 

Chemical 

16880310002 
16880320002 
16880330002 
16880340002 
16880350002 
16880360002 
16880370002 
16880380002 
16880390002 
16880420002 
16880430002 
16880440002 
16880450002 
16880460002 
16880510102 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 
Units 

Concentration<1l Concentrationf1I 

16880520102 16880670102 16880880002 
16880530102 16880680102 16880890002 
16880540102 16880690102 16880980102 
168805501 02 16880700102 16880990102 
16880560102 16880710102 
16880570102 16880720102 
16880580102 16880730102 
168805901 02 16880740102 
16880600102 16880750102 
16880610102 16880760102 
16880620102 16880770102 
16880630102 16880780102 
16880640102 16880850002 
16880650102 16880860002 
16880660102 16880870002 

NSWC CRANE 
CRANE, INDIANA 

PAGE30F3 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

Range of 
Nondectsf2

> 

Concentration 
Used for 

Screening(3l 

Range of 
Background 

Concentrations<4
l 

Rationale Codes: 

EPA Region 9 PRG Potential ~o~~~i=~ COPC 

{Residential)15
l ARARffBC 16

l Source<&l Flag 

For selection as a COPC: 
ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
SSL = Below Screening Level 
NTX =No Toxicity Dala 
NUT= Essential Nutrienf 

4/1212005 



Scenario Tlmeframe: CurrenUFuture 
Medium: Surface Soil 
Ex osure Medium: Surface Soll 

Exposure 
CAS Number Chemical 

Point 

SWMU 16 Dloxlns/Furans 
3268-87·9 '. : .. .. 
39001-02-0 1.2.3.4.6. 7.8.9-0CDF 
3S822·46-9 '. ' .. 
67S62·39-4 1.2.3.4.6.7.8-HPCDF 
SS673·89-7 1.2,3,4,7,8,9-HPCDF 

39227-28-6 1,2,3,4,7.8-HXCDD 
70648-26-9 1,2,3,4,7.8-HXCDF 

576S3·8S-7 1,2,3.6,7.8-HXCDD 
S7117·44-9 1,2,3.6,7.8-HXCDF 
19408-74-3 '' .. 
72918·21-9 1,2.3,7,8,9-HXCDF 

40321-76-4 '. .. 
608S1-34-S 2,3,4,6,7,8-HXCDF 
S1207·31-9 2,3,7,8-TCDF 

' .. . 
37871-00-4 TOTAL HPCDD 
38998-7S-3 TOTAL HPCDF 
3446S-46-8 TOTAL HXCDD 
SS684·94-1 TOTAL HXCDF 
36088-22-9 TOTAL PECDD 
30402-1S-4 TOTAL PECDF 
SS722-27-S TOTAL TCDF 

Volatile OrQanlc Compounds 
78-93-3 2-Butanone 

S91·7B·6 2·Hexanone 
108-10·1 4-M ethvl-2-Pentanone 
67-64-1 Acetone 
7S-1S-O Carbon Disulfide 
67·66-3 Chloroform 
1S6·S9·2 . ... 
7S-71-8 Dichlorodifluoromethane 
7S-09-2 .. 
100-42-S Slvrene 

108-88·3 Toluene 

1330-20·7 Total Xylenes 

1S6-60-S trans-1,2-Dlchloroelhene 

79-01-6 ... 
7S·69-4 Trichlorofluoromelhane 

108-0S-4 Vinyl Acetate 

Semi-Volatile Oraanlc Compounds 
91-S7·6 2-Methvlnaohthalene 
83·32·9 Acenaphlhene 

208-96·8 Acenaohlhvlene 
120·12-7 

Anlhra .. S6-SS-3 :·=:101.J",.. • •• 

S0·32-8 :1:.in·<1•11'au • • 

20S-99-2 
~~nz~(d.h,i)~e~len~ . 191·24-2 

207·08·9 =· . . 
117-81-7 &11mr:a 218·01-9 
S3-70·3 
132·64-9 Dibenzofuran 
206-44-0 Fluoranthene 
86-73-7 Fluorene 
193-39-5 .. 
91-20-3 Naphthalene 
8S·01·8 Phenanthrene 
129-00-0 Pyrene 
94-S9-7 Safrole 

TABLE 2.2 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

PAGE10F2 

Minimum Maximum Sample of Maximum 
Frequency Range of 

Concentration Range of U.S. EPA Generic 
.~. t:.1"'1-\ 1.::1enerlc 

SSL for 
Units of Used for Background SSL for Soil to 

Concentration<1l Concentratlon111 Concentration Nondects!21 Migration to 
Detection Screenlng!3l Concentratlonsf4J Air151 

Groundwater51 

49.4 11500 no/ko 16SS0330002 26/28 89.4·81S 11SOO NA 430000 C1
"

1 :11 

0.62 J 20.1 naika 16SS0130002 9/28 0.2. 2.6 20.1 NA 430000 C'" 2800 

1.1 J 1S1 naika 16SS0060002 27/28 1 S 1S1 NA 4300 C'" ' 
0.33 J 8 nalka 16SS0130002 10/28 0.07. 6.2 8 NA 4300 C'"' 28 

1.8 J 1.8 J na/ka 16SS0130002 1/28 0.08 · 1.2 1.8 NA 4300 C'"' 28 
0,2 J 1.S J no/ko 16SS0270002 6/28 0.1 - 0.82 1.S NA 430 C'"1 2.8 

0.17 J 0.98 J nalka 16SS0130002 9/28 O.OS - 0.44 0.98 NA 430 C'
0

' 2.8 

0.27 J 2.S J nalka 16SS0270002 8/28 0.09 - 0.92 2.S NA 430 C"' 2.8 

0.24 J 0.64 J no/ko 16SS0130002 4/28 0.04. 0.4 0.64 NA 430 c10
' 2.8 

0.47 J 4.7 J nq/kq 16SS0270002 14/28 0.1. 1.1 4.7 NA 430 C1
"

1 

' 
0.2S J 0.81 J naiko 16SS0160002 3/28 0.06 - o.s 0.81 NA 430 c111 ) 2.8 
0.14 J 1.S J nalka 16SS0320002 3/28 0.1. 0.8 1.S NA 43 C'"' • ... J: 

0.12 J 0.7S J na/ka 16SS0270002 S/28 O.OS- 0.4 0.7S NA 430 C"" 2.8 

O.S1 J 0.7S J no/ka 16SS0270002 2/28 o.os - 0.4 0.7S NA 430 C"1 2.8 
0.000079 3.30 nalka 16SS0270002 28128 ... 3.30 NA 43 c IWJ: 

2.3 302 ng/kg 16SS0270002 27/28 3.3 302 NA NA NA 
0.48 J 27.S J na/kq 16SS0130002 12/28 0.08. 1.4 27.S NA NA NA 

1.6 4S.9 na/ka 16SS0270002 20/28 0.1 - 2 4S.9 NA NA NA 
0.17 11.7 J na/kq 16SS0270002 1S/28 o.os. O.S1 11.7 NA NA NA 
0.34 4.4 J nalko 16SS0270002 S/28 0.1 - 0.8 4.4 NA NA NA 

1.3 J 7.6 J nq/kq 16SS0130002 8/28 0.07 - 0.87 7.6 NA NA NA 
0.26 13.3 J na/ka 16SS0320002 6/28 O.OS. 7.9 13.3 NA NA NA 

1.1 J s J ua/ka 16SS0730102 S/6S 0.888. 1.3 s NA 24000000 sat 4400 
3 J 3 J UQ/kq 16SSOS60102 1/69 0.888. 1.3 3 NA NA NA 
1J 1 J ua/ka 16SS0730102 1/69 0.888. 1.3 1 NA 2700000 sa1 620 
1J 71 J uoiko 16SS0290002 18/67 0.93. 13 71 NA NA 6600 
2 J 3 uaika 16SS0720102 2/69 0.888. 1.3 3 NA 720000 sat 1500 
1J 1 J ug/ka 16SS0990102 1/69 0.888. 1.3 1 NA 280 c 29 

1.1 J 73 uaika 16SS0660102 9/69 0.888 - 1.3 73 NA NA ' 
1J 20 J ua/ka 16SS0710102 1S/69 0.893. 1.3 20 NA 2SOOO N 28000 
3J 3 J Ua/ka 16SS0710102 1/69 0.888. 13 3 NA 13000 c 
1 J 1 J ua/ka 16SS0040002 1/69 0.888 - 1.3 1 NA 1500000 sat 180 

1 J 1 J Ug/k9 
16SS0160002. 

2/69 0.888. 1.3 1 NA 650000 sat S90 
16SS0730102 

3 3 uo/ko 16SS0730102 1/69 0.888. 1.3 3 NA 71000 N 7100 

1J 2 J u9/k9 
16SS0030002, 

S/69 0.888 - 1.3 2 NA NA 34 
16SS0390002 

2 J 170 ualka 16SS0980102 17/69 0.893 - 1.3 170 NA ' 
1 3 UQ/kO 7 Samples 33/69 0.893 - 1.3 3 NA 110000 N 8000 

1 J 1 J u9ik9 
16SS0190002. 

2/69 0.888 - 1,3 1 NA 99000 N 7800 
16SS03S0002 

4 J 94 uoiko 16SS0030002. 2/39 3.4. 4.3 94 NA NA I NA I 
SJ 1800 ua/ka 16SS0030002 2/39 3.S. 4.3 1800 NA NA I 31000 I 
4 J 680 ug/kg 16SS0030002 3/39 3.S. 4.3 680 NA NA I NA I 
SJ 3500 uaika 16SS0030002 4/39 3.S. 4.3 3SOO NA NA .. 4 J 9600 ua/ka 16SS0030002 12/39 3.5 - 4.3 9600 NA NA 
4 J 8400 uq/kq 16SS0030002 13/39 3.S. 4.3 8400 NA NA 
4J 9200 ua/ka 16SS0030002 16/39 3.S - 4.2 9200 NA NA 
4 J S100 ua/ka 16SS0030002 12/39 3.S - 4.3 S100 NA NA A 
4 J sooo ua/ka 16SS0030002 11/39 3.S. 4.3 sooo NA NA ... 

92 J 1200 ua/kq 16SS0040002 9/39 69 - 730 1200 NA NA 

lliil 4 J 11000 ua/ka 16SS0030002 1S/39 3.S. 4.3 11000 NA 7500000 c 
8 1600 ua/kq 16SS0030002 3/39 3.S - 4.3 1600 NA NA ' 

S60 J S60 J ua/ka 16SS0030002 1139 69 - 87 S60 NA NA 2400 
4 J 19000 uaika 16SS0030002 1S/39 3.S - 4.3 19000 NA NA 310000 
4 I 2300 ua/ka 16SS0030002 4/39 3.5 - 4.3 2300 NA NA 41000 
s J 4400 ua/ka 16SS0030002 10/39 3.S- 4.3 4400 NA NA ... 
4 J 180 uaika 16SS0030002 3/39 3.4 - 4.3 180 NA 17000 N 3100 
4 J 8700 ualka 16SS0030002 8/39 3.S- 4.3 8700 NA NA NA 
4J 3SOOO uaika 16SS0030002 17/39 3.S- 4.3 3SOOO NA NA 230000 

340 J 1SOOO ualka 16SS0130002 S/39 69 - 1SO 1SOOO NA NA NA 

IDEM SSL !or 
Hat1ona e or 

COPC Contaminant 
Migration to 

Flag Deletion or 
Groundwater6l 

Selectionc71 

NA .. ,,,. ASL 

NA No BSL 

NA .. ,,.,. ASL 
NA No BSL 
NA No BSL 

NA No BSL 

NA No SSL 

NA Na SSL 

NA No SSL 

NA -·""" ASL 

NA No BSL 

NA -H~ ASL 

NA No SSL 
NA Na SSL 
NA -·~- ASL 
NA Na NTX 
NA No NTX 
NA No NTX 
NA No NTX 
NA No NTX 
NA No NTX 
NA No NTX 

3SOOO No BSL 
NA Na NTX 

20000 No BSL 
3800 No BSL 
10000 No SSL 
470 No SSL 
400 -H- ASL 
NA No SSL 
23 -H- ASL 

3SOO No SSL 

12000 No BSL 

210000 No SSL 

680 No SSL 

ASL 
NA No SSL 

2300 No BSL 

16000 Na SSL 
130000 No SSL 
18000 No SSL 
S1000 No SSL 
19000 -ll'lo-... ASL 
;l' .. 111 ASL 

57000 •. """ ASL 
16000 No SSL 
39000 _I(,,, .... ASL 

3600000 No SSL 
2SOOO -·~, ASL 
18000 -··l._- ASL 
4900 No SSL 

880000 No SSL 
170000 No SSL 

" ASL 
700 No SSL 

13000 No SSL 
S70000 Na SSL 

NA NA NTX 
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TABLE 2.2 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB·146 INCINERATOR) 

Scenario Tlmeframe: Current/Future 
Medium: Surface Soll 
Ex osure Medium: Surface Soll 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

Frequency 
Exposure Minimum Maximum Sample of Maximum 

CAS Number Chem Ice I Units ot 
Point Concentratlon111 Concentratlon11 > Concentration 

Energetics 
2691-41-0 HMX 0.34 J 0.34 J UO/ka I 16SS0330002 

Herbicides 
70-30·4 Hexachlorophene 26J 2.6 J uq/kq I 16SS0030002 
87-86-5 .. . .. 0.79 J 14 ua/ka I 16SS0050002 

lnoraanlcs 
7429-90-5 - 1780 J 34200 J ma/ko 16SS0880002 
7440-36-0 0.51 J 27.2 J mOika 16SS0140002 
7440-38-2 0.75 J 12.7 J ma/ka 16SS0880002 
7440-39-3 11.9 J 303 J ma/ka 16SS0130002 
7440-41-7 0.23 J 1.4J ma/ka 16SS0170002 
7440-43-9 -· 0.19 J 2.8 J ma/ka 16SS0150002 
7440-70-2 

~ 
212 J 246000 J ma/ka 16SS0030002 

7440-47-3 4.3 J 38.2 J ma/ka 16SS0880002 
7440-48-4 0.87 J 25.9 J ma/ka 16SS0170002 
7440-50-8 

. 
r 2.4 J 413 J mq/ka 16SS0150002 

7439-89-6 Iron 2170 J 43000 J ma/ka 16SS0200002 
7439-92-1 .. 3.5 J 1240 J mgikq 16SS0140002 
7439-93-2 Lithium 0.81 J 21.5 J mc/ka 16SS0170002 

7439-95-4~ 105 J 62500 J m~/kg 16SS0030002 
7439-96-5 . • . . . 3.8 J 1040 J me ka 16SS0130002 
7439-97-6 . 0.015 J 0.22 J mr ka 16SS0050002 
7440-02-0 0.71 J 41.3 J ma ka 16SS0170002 
7440-09-7 Potassium 206 J 2980 J ma ka 16SS0880002 
7782-49-2 .. 0.16 J 0.31 J ma/ka 16SS0320002 
7440-22-4 Silver 0.28 J 0.28 J ma/ka 16SS0330002 
7440-23-5 Sodium 162 J 496 J mOika 16SS0030002 
7440-24-6 Strontium 4.5 J 252 J ma/ka 16SS0030002 
7440-28-0 0.16 J 0.32 J mOika 16SS0110002 
7440-31-5 Tin 0.25 J 12.3 J ma/ka 16SS0080002 
7440-32-6 Titanium 7.5 J 348 J mOika 16SS0110002 
7440-62-2 Vanadium 3.6 J 65.2 J ma/ka 16SS0880002 
7440-66-6 24 J 1840 J mOika 16SS0420002 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quanlilation limits. 
3 - The maximum detected concentration is used for screening purposes. 

Detection 

1/39 I 

1/39 I 
4/39 I 

48/49 
22149 
49/49 
49/49 
23/49 
17/49 
46/49 

49/49 
49149 
49/49 
49/49 
48/49 
37/39 
49/49 
49/49 
34149 
49/49 
49/49 
2/49 
1149 
4149 
39/39 
2149 
8/49 

44/44 
49149 
36149 

4 - Taken from Table 4-1 of the Final Basewide Background Soil Investigation Report, Naval Surface Warfare Center Crane, Crane, Indiana. January, 2001. 
5 - EPA Soil Screening Levels. EPA Internal sue at hllp://risk.lsd.ornl.gov/calc_start.htm (Soil to air SSLs for noncarcinogens are divided by 10). 

The migration to groundwater value represents a dilution and attenuation factor (DAF} of 1. 

Range of 
Nondectsf2> 

0.25 

0.62. 1.1 
0.46 - 0.58 

3610 
0.19 -3.4 

-·· 
---

0.06 - 1 
0.13 -1 

152-236 

--· 
---
---
··-

14.8 
4.3- 5.6 

·-· 
··-

0.002 . 0.021 
... 
... 

0.03. 0.82 
0.02 - 0.26 
12.7 - 84.9 

... 
0.03 - 0.5 
0.32 - 2.4 

--· 
-·· 

5.2 - 2510 

6 - Indiana Department of Environmental Management (IDEM), Risk lntegraled System of Closure {RISC) residential closure levels for soil {IDEM, January 2004). 
7 - The chemical is selected as a COPC If the maximum detecled concentralion exceeds the risk-based COPC screening level and is s\alistically 

determined lo be above site background. Chemicals selected as COPCs are indicated by shaded chemical names 
8 - Value is derived by multiplying crileria for 2,3,7,8-TCDD by World Health Organization Toxicity Equivalent Factor. 
9 - Value is for total chromium. 

Associated SamE!:les 
16SS001 0002 16SS0160002 16SS0310002 16SS0520102 16S50670102 16SS0880002 
16SS0020002 165S0170002 16SS0320002 16SS0530102 16SS0680102 16SS0890002 
16SS0030002 16SS0180002 16SS0330002 16SS0540102 16S50690102 16SS09801 02 
16SS0040002 16SS0190002 16SS0340002 16SS0550102 16SS0700102 16SS0990102 
165S0050002 16SS0200002 16SS0350002 16SS0560102 16SS0710102 
16SS0060002 16SS0210002 16SS0360002 16SS0570102 16SS0720102 
16SS0070002 16SS0220002 16SS0370002 16SS0580102 16SS0730102 
16SS0080002 16SS0230002 16SS0380002 16SS0590102 16SS0740102 
16SS0090002 16SS0240002 16SS0390002 165S0600102 16550750102 
16SS0100002 16SS0250002 16SS0420002 16SS0610102 16SS0760102 
16SS0110002 16SS0260002 16SS0430002 16SS0620102 16SS0770102 
16SSO 120002 16SS0270002 16SS0440002 16SS0630102 16SS0780102 
16SS0130002 16SS0280002 16SS0450002 16SS0640102 16SS0850002 
165S0140002 16SS0290002 16SS0460002 16SS0650102 16SS0860002 
16SS0150002 16SS0300002 16SS0510102 16SS0660102 16SS0870002 

Concentration 
Used for 

Screeningf3l 

0.34 

2.6 
14 

34200 
27.2 
12.7 
303 
1.4 
2.8 

246000 
38.2 
25.9 
413 

43000 
1240 
21.5 

62500 
1040 
022 
41.3 
2980 
0.31 
0.28 
496 
252 
0.32 
12.3 
348 
65.2 
1840 

Range of U.S. EPA Generic 1u.:s. i;;;r'"" uenenc IDEM SSL for 
SSL for Soll to SSL for COPC Background Migration to 

Migration to Flag 
Concentratlons14l Air<5l 

Groundwater15l 
Groundwater'6l 

NA NA NA NA No 

NA NA 570000 NA No 
NA NA 28 -~-

5020. 17400 686000 N .. NA - ~-
0.49 - 11.3 NA 
1.1. 10.2 745 c 29 - •J...-
24.8- 155 68600 N 

' 
1600 --"""' 

0.3. 0.82 1330 c 2 63 NO 
0.05 - 3.6 1780 c I ' 7.5 --..,,.. 

53.6 - 35300 NA ... NA No 

7.7. 30.6 267 c NA .. ,,... 
1.8. 27.1 ·1140 c NA -·~-
3.5 - 23.8 NA 920 No 0 

7140. 40800 NA NA I NA Na 
6.4. 21.5 NA NA ' 
7.8 - 46.6 NA NA I NA Na 

496 - 2870 
NA .. 

NA No 
232 - 3040 6860 N NA -·~-
0.04 - 0.14 2.9 sal 2.1 -~ 
4.6 - 23.7 NA • NA -·~-280. 1650 NA NA NA No 
028- 0.88 NA I 5.2 -·~~ 
0.04. 0.11 NA 1.6 31 No 
3.7-205 NA NA NA No 
4.2 - 63.2 NA 770 NA No 

0.05. 0.31 NA '' 2.8 --
NA NA NA NA No 

4.1. 11.7 NA NA NA No 
14.1 -48.5 NA 260 NA No 
9.4 - 60.2 NA ,;1 14000 -·~~ 

Definitions: 
ARAR!TBC =Applicable or Relevant and Appropriate Requiremen1s To Be Considered 
C = Carcinogen 
COPC = Chemical Of Poten1ial Concern 
J = Eslimated value 
N = Noncarcinogen 
NA = Nol Applicable/Nol Available 
ND = Not detecled. 
SSL = Soil Screening Level 
sat = Soil Saluralion Limit 

Rationale Codes: 
For selection as a COPC· 

ASL = Above Screening Level and site background. 

For eliminalion as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT = Essential Nutrient 
NTX = No Toxicity Data 

Hat1ona1e ror 
Contaminant 
Deletion or 
Selectlonc7J 

NTX 

BSL 
ASL 

ASL 
ASL 
ASL 
ASL 
SSL 
ASL 
NUT 

ASL 
ASL 
SSL 
NTX 
ASL 
NTX 
NUT 
ASL 
ASL 
ASL 
NUT 
ASL 
SSL 
NUT 
SSL 
ASL 
NTX 
NTX 
SSL 
ASL 

411212005 



Exposure 
Point 

5WMU 16 

CAS Number Chemical 

Volatile Or anic Com ounds 
79-00-5 1, 1,2-Trlchloroethane 
78-93-3 2-Bulanone 
67-64-1 Acetone 
74-83-9 Bromomethane 
75-15-0 Carbon Disulfide 
67-66-3 Chloroform 
156-59-2 cis-1.2-0lchloroethene 
75-71-8 Dichlorodlfluoromethane 
108-88-3 Toluene 

1330-20-7 Total Xylenes 

156-60-5 trans-1,2-Dichloroethene 
79-01-6 
75-69-4 

207-08-9 
117-81-7 
218-01-9 
206-44-0 
193-39-5 
120-58-1 
91-20-3 

85-01·8 
129-00-0 
94·59-7 

Herbicides 
70-30-4 
87-86-5 

lnor enlcs 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

7440-47-3 

7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-93-2 
7439.95.4 
7439-96-5 
7439-97-6 
7440-02-0 

Aluminum 

Arsenic 

7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-24-6 Strontium 
7440-31-5 Tin 

7440-32-6 Titanium 

TABLE 2.3 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 
Concentrationf1l Concentration<11 

1 J 
3J 
4 J 
2 J 

1.1 J 
1 J 
1 J 
1 J 

1 J 

1 J 
1 J 
1 J 

4 J 
4 J 
6 J 
BJ 
SJ 
6 J 

86 J 
6 J 
6J 
6J 

150 J 
5J 
6J 
6J 

480 

0.96 J 
1.6 J 

1540 J 
0.33 J 
0.35 J 

9.1 J 
0.2 J 

0.19 J 
68.7 J 

5.1 J 
0.54 J 

3.6 J 
3630 J 

3.4 J 
3.4 J 

279 J 
3.2 J 

0.003 J 
2 J 

225 J 
0.22 J 
0.42 J 
50.5 J 

2.8 J 
0.31 J 
12.2 J 

8 J 
2J 

72.J 
4J 
2 J 

15 
200 
170 

1 J 

2J 

12 
9000 

2 J 
12 

4 J 
7J 

10 
16 J 
6J 

13 
1400 

10 

6J 
150 J 

6J 
6J 

12 
67000 

0.96 J 
1.6 J 

26700 J 
1.4 J 

11.5 J 
119 J 
2.4 J 

0.74 J 
2150 J 
48.2 J 
15.7 J 
34.8 J 

34500 J 
71.1 J 
23.6 J 

2620 J 
415 J 

0.083 J 
35.6 J 
2980 J 
0.63 J 
0.42 J 
50.5 J 
21.8 J 

1.3 J 
177 J 

NSWC CRANE 
CRANE, IN DIANA 

PAGE 1 OF2 

Sample of Maximum Freq~;ncy Range of 

Concentration Detection Nondects<2
l 

165B0560206 
16SB0600206 
165B0650206 
16SB0560206 
16S80650206 
16580950607 
16580390203 
165804 70405 
165B0980607 
16S80470405. 
165B0480203. 
16S80490405 
16S80390203 
16SB0950406 

11 Sam las 
16S80650206 

16S80410507 
16SB0340203 
16S80340203 
16S80340203 

16580340203 
16SB0340203 
16SB0410507 
16S80340203 
165B0340203 
165B0340203 
16SB0410507 
16S80410507 
1658041 0507 
16580340203 
165B0410507 

16580260204 
16580300203 

16S80850204 
16580870204 
16580890204 
16580320204 
16S80180203 
16580180203 
16S80340203 

16580890204 

16580170204 
16580180203 
16S80850204 
16580870204 
16580170204 
16580410305 
16580390203 
16S80860204 
16580170204 
16S80890204 
16S80180203 
16580340203 
16S80320204 
16S80130204 
16580320204 

16S80410305 

2n9 
mo 
11na 
1n9 
1ns 
9n9 
19/78 
49178 
ma 

4/78 

5178 
50179 
15na 
2179 

1127 
2127 
2127 
2127 

1127 
2127 
3127 
3127 
2127 
1127 
1127 
2127 
1127 
3127 
2127 

1127 
1127 

32132 
4132 

32132 
32132 
12132 
7132 

29132 

32132 

32132 
32132 
32132 
31132 
18127 
32132 
32132 
20/32 
32132 
32/32 
2132 
1/32 
1/32 

27127 
5132 

27127 

0.814 - 1.48 
0.814 - 1.48 
0.869 - 24 

0.814-1.48 
0.814 - 1.48 
0.814 - 1.48 
0.814 - 1.48 
0.929 - 1.45 
0.814 - 1.48 

0.869. 1.48 

0.814 - 1.48 
0.92 - 1.35 

0.814 - 1.45 
0.814-1.48 

3.5. 4.1 
3.5 - 4.1 
3.5 - 4.1 
3.5 - 4.1 

3.5- 4.1 
3.5 - 4.1 

70 - 1000 
3.5- 4.1 
3.5- 4.1 
3.5- 4.1 

70- 83 
3.5- 4.1 

3.5- 4.1 
3.5. 4.1 
70- 83 

0.68-1 
0.47. 0.56 

0.14 - 1.5 

0.17- 0.81 
0.09 - 0.37 
35.6. 380 

7.9 
2 - 6.3 

0.002 - 0.012 

0.02 - 0.62 
0.02 - 0.22 
13.9 - 75.8 

0.22 - 0.71 

Concentration 
Used for 

Screening13l 

72 

15 
200 
170 

12 
9000 

12 

10 
16 

13 
1400 

10 

150 

12 
67000 

0.96 
1.6 

26700 
1.4 

11.5 
119 
2.4 

0.74 
2150 

48.2 

15.7 
34.8 

34500 
71.1 
23.6 
2620 
415 

0.083 
35.6 
2980 
0.63 
0.42 
50.5 
21.8 
1.3 

177 

Range of 
Background 

Concentretionsc•i 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

5020-17400 
0.49 - 11.3 
1.1. 10.2 
24.8. 155 
0.3 - 0.82 
0.05. 3.6 

53.6 - 35300 

7.7. 30.6 

1.8. 27.1 
3.5. 23.8 

7140 - 40800 
6.4 - 21.5 
7.8. 46.6 

496 - 2870 
23.2 - 3040 
0.04-0.14 
4.6-23.7 

280 - 1650 
0.28 - 0.88 
0.04 - 0.11 
3.7 - 205 
4.2 - 63.2 
NA-NA 

4.1 - 11.7 

EPA Region 9 PRG 
(Residential)151 

730 c 
2200000 N 
1400000 N 

390 N 
36000 N 

220 c 
4300 N 
9400 N 

520000 sat 

27000 N 

6900 N 

39000 N 
79 c 

6200 c 
35000 c 
62000 c 

230000 N 
620 c 
NA 

5600 N 
230000 N 
230000 N 

NA 

1800 N 
3000 c 

3.1 N 

540 N 

160 N 
NA 

2.3 N 
160 N 
NA 
39 N 
39 N 
NA 

4700 N 
4700 N 

31000 N 

44000000 
4800000 

9900 
900000 

910 
110000 

NA 
1700000 

690000 

180000 

NA 
1500 

3200000 
5000 
500 

5000 

50000 
50000 

300000 
500000 

6300000 
5000 
NA 

3200000 
470000 

4700000 
NA 

NA 
20000 

NA 
140 

23000 

NA 
NA 
NA 
100 

6900 
NA 

1700 
1700 
NA 
NA 
NA 
NA 

IDEM 
IDEM 
IDEM 
IDEM 
IDEM 
IDEM 

NA 
IDEM 

IDEM 

IDEM 
IDEM 
IDEM 
IDEM 

IDEM 
IDEM 
IDEM 
IDEM 

IDEM 
IDEM 
IDEM 
IDEM 
IDEM 
IDEM 

NA 
IDEM 

IDEM 
IDEM 
NA 

NA 
IDEM 

NA 
IDEM 
IDEM 
IDEM 
IDEM 
IDEM 

NA 
IDEM 

NA 
IDEM 

NA 
IDEM 

NA 
NA 
NA 

IDEM 
IDEM 

NA 
IDEM 
IDEM 

NA 
NA 
NA 

NA 

No 
No 
No 
No 
No 
No 
No 
No 

No 

No 

No 
No 

No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 

No 
No 

No 
No 
No 
No 
No 
No 

No 

8SL 
85L 
8SL 
8SL 
8SL 
8SL 
8SL 
8SL 

8SL 

8SL 
ASL 
8SL 
8SL 

85L 
8SL 
8SL 
8SL 

8SL 
8SL 
8SL 
8SL 
8SL 
8SL 
NTX 
8SL 

8SL 
8SL 
NTX 

8SL 
8SL 

ASL 
8SL 
ASL 
8SL 
8SL 
8SL 
NUT 

8SL 

8SL 
8SL 
ASL 
8SL 
8SL 
NUT 
ASL 
8SL 
8SL 
NUT 
8SL 
8SL 
NUT 
8SL 
8SL 

8SL 

4/1212005 



TABLE 2.3 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN- DIRECT CONTACT WITH SUBSURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

Scenario Tlmeframe: Current/Future 
Medium: Subsurface Soil 
Ex osure Medium: Subsurface Soil 

Exposure 
CAS Number 

Point 

7440-62-2 .. 
7440-66-6 Zinc 

Footnotes 

Chem ice I 
Minimum Maximum 

Concentration<1l Concentratlon11
> 

2.9 J 55.2 J 
10.2 J 130 

NSWC CRANE 
CRANE, INDIANA 

PAGE2 OF 2 

Frequency 
Units 

Sample of Maximum 
of 

Concentration 
Detection 

mo/ko 16580890204 32/32 
mq/kq 16SB0870204 24/32 

1 - Sample and duplicale are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantilalion limits. 
3 · The maximum detected concenlration ts used for screening purposes. 
4. 

Concentration 
Range of 

Used for 
Nondects(2l 

Screening!3l 

. .. 55.2 
4.5. 39.7 130 

5 ·U.S. EPA Region 9 Preliminary Remediation Goal (PRG). The noncarcinogenic values (denoled with a "N" flag) are the PRG divided by 1010 correspond to a target hazard quolienl 
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, Oclober 2004, Updated December 28. 2004). 

6 - Indiana Department of Environmenlal Management (IDEM), Risk Integrated System of Closure {RISC) residential closure levels for soil (IDEM, January 2004). 
7 ·The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is slalistically 

determined to be' above sile background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 ·The value for naphthalene is used as a surrogate for 2-methylnaphlhalene. 
9 - The value for acenaphthene is used as a surrogate lor acenaphthylene. 
10 ·The value for pyrene Is used as a surrogate for benzo(g,h,i)perylene and phenanlhrene. 
11 - The PRG for residential land use for total chromium is presented. 
12 ·Value is for hexavalent chromium. 
13 - One tenth of the noncarclnogenic PRG is less than the carcinogenic PRG, therefore the one tenlh noncarcinogenic PRG is presented. 
14 ·The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG. 

The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. 

Associated SamE!:les 
16580010406 16580290203 16580500103 16580600609 16580680206 16580770610 
16580020406 16580300203 16SB0510204 16580610206 16580680609 16580780206 
16580110204 16580320204 16580520205 16580610607 16580690206 16580780609 
16580120204 16580330204 16SB0530205 16580620206 16580690607 16580850204 
16580130204 16580340203 16580540205 16580620607 16580700206 16580860204 
16580170204 16SB0360203 16580550206 16580630206 16SB0700607 16580870204 
16580180203 16SB0380203 16SB0550607 16580630608 16580710206 16580880204 
16580190203 16580390203 16SB0560206 16580640206 16580720206 16580890204 
16580220203 16SB0400506 16580560608 16580640608 16580720607 16580900406 
16580230203 16580400608 16580570206 16580650206 16SB0730204 16580900608 
16SB0240203 16SB0410305 16580580206 16580650608 16580740206 16580910406 
16580250203 16580410507 16580580607 16580660206 16SB0750203 16580910609 
16SB0260204 16580470405 16580590206 16SB0660608 16580760206 16580920406 
16580270203 16580480203 16580590608 16580670206 16580760607 16580920608 
16580280203 16580490405 16SB0600206 16SB0670609 16580770206 16580930406 

16880930608 
16580940708 
16580950406 
16580950607 
16580960406 
16580960608 
16580970406 
16580970607 
16580980206 
16580980607 
16580990206 
16580990608 

Range of Potential 
Rationale for 

Background 
EPA Region 9 PRG Potential 

ARARfrBC 
COPC Contaminant 

Concentrations14l 
(Residential}csi ARAR/TBC161 

Source161 Flag Deletion or 

Selection 171 

14.1. 48.5 ; NA NA -·~- ASL 
9.4. 60.2 2300 N 100000 IDEM No 8SL 

Definitions: 
ARARfrBC =Applicable or Relevant and Appropria1e Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND= Not delecled. 
PRG = Preliminary Remediation Goal 
sat = Soil Saturation Limit 

Rationale Codes: 
For selection as a COPC; 
ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Data 

4/12/2005 



Exposure Point CAS Number Chemical 

SWMU 16 Volatile Or anic Com ounds 
79-00-5 
78-93-3 
67-64-1 
74-83-9 
75-15-0 
67-66-3 
156-59·2 

2-Butanone 
Acetone 
Bromornethane 
Carbon Disulfide 
Chloroform 

75-71-8 Dichlorodifluoromethane 
108-88-3 Toluene 

1330-20-7 Total Xylenes 

156-60-5 trans-1,2-Dichloroethene 
79-01-6 

Vmyl Chloride 

205-99·2 
191-24·2 
207-08-9 
117-81-7 
218-01-9 
206-44-0 
193-39-5 
120-58-1 
91-20-3 
85-01-8 
129-00-0 
94.59.7 

Herbicides 
70-30-4 
87-86-5 

Iner anics 
7429-90-5 
7440-36-0 
7440-38·2 
7440-39·3 
7440-41-7 Be Ilium 
7440-43·9 
7440-70-2 Calcium 
7440-47-3 Chromium 

Coball 7440-48-4 
7440-50-8 
7439-89·6 
7439-92-1 
7439-93·2 
7439.95.4 
7439-96-5 
7439-97-6 
7440-02-0 

7782-49-2 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-24-6 Slronlium 
7440-31-5 Tin 
7440-32-6 Titanium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

rene 

TABLE 2.4 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION FROM SUBSURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum 
Concentration11 l 

1.1 
3 J 
4 J 
2 J 

1.1 J 
1 J 
1 J 
1 J 

1 J 

1 J 
1 J 
1 J 

4 J 
4 J 
6 J 
8 J 
6 J 
6 J 

86 J 
6 J 
6 J 
6 J 

150 J 
5 J 
6 J 
6 J 

480 

0.96 J 
1.6 J 

1540 J 
0.33 J 
0.35 J 

9.1 J 
0.2 J 

0.19 J 
68.7 J 

5.1 J 
0,54 J 

3.6 J 
3630 J 

3.4 J 
3.4 J 

279 J 
3.2 J 

0.003 J 
2 J 

225 J 
0.22 J 
0.42 J 
50.5 J 

2.8 J 
0.31 J 
12.2 J 
2.9 J 

10.2 J 

Maximum 
Concentrationf11 

8 J 
2 J 

72 J 
4 J 
2 J 

15 
200 
170 

1 J 

2 J 

12 
9000 

2 J. 
12 

4 J 
7 J 

10 
16 J 

6 J 
13 

1400 
10 

6 J 
150 J 

6 J 
6 J 

12 
67000 

0.96 J 
1.6 J 

26700 J 
1.4 J 

11,5 J 
119 J 
2.4 J 

0,74 J 
2150 J 
48.2 J 
15.7 J 
34.8 J 

34500 J 
71.1 J 
23.6 J 

2620 J 
415 J 

0.083 J 
35.6 J 
2980 J 
0.63 J 
0.42 J 
50.5 J 
21.8 J 

1.3 J 
177 J 

55.2 J 
130 

Units 

NSWC CRANE 
CRANE, INDIANA 

PAGE1 OF2 

Sample of Maximum Freq~~ncy 
Concentration 

Range of 

Nondectsf2l 

1 6SB0560206 
1 6SB0600206 
1 6SB0650206 
16SB0560206 
16SB0650206 
16S80950607 
16S80390203 
16S804 70405 
16S80980607 
16SB04 70405, 
16SB0480203, 
16S80490405 
16S80390203 
16SB0950406 

11 Sam Jes 
16SB0650206 

16S80410507 
16S80340203 
16S80340203 
16S80340203 
16S80340203 
16S80340203 
16S80410507 
16S80340203 
16S80340203 
16S80340203 
16S80410507 
16S80410507 
16S80410507 
16S80340203 
16S80410507 

16S80260204 
16S80300203 

16S80850204 
16S80870204 
16S80890204 
16S80320204 
16S80180203 
16S80180203 
16S80340203 
16S80890204 
16S80-170204 
16S80180203 
16S80850204 
16S80870204 
16S80170204 
16S80410305 
16S80390203 
16S80860204 
16S80170204 
16S80890204 
16S80180203 
16S80340203 
16S80320204 
16S80130204 
16S80320204 
16S80410305 
16S80890204 
16S80870204 

Detection 

2179 
3/70 
11/78 
1/79 
1178 
9179 
19/78 
49/78 
1178 

4/78 

5/78 
50/79 
15/78 
2179 

1/27 
2127 
2127 
2127 
1/27 
2127 
3/27 
3/27 
2127 
1/27 
1/27 
2127 
1/27 
3/27 
2127 

1127 
1/27 

32/32 

0.814. 1.48 
0.814-1.48 
0.869 - 24 

0.814-1.48 
0.814 -1.48 
0.814 -1.48 
0.814. 1.48 
0.929. 1.45 
0.814. 1.48 

0.869 - 1.48 

0.814 - 1.48 
0.92. 1.35 
0.814. 1.45 
0.814 · 1.48 

3.5. 4.1 
3.5. 4.1 
3.5. 4,1 
3.5. 4.1 
3.5. 4.1 
3.5. 4.1 
70. 1000 
3.5. 4.1 
3.5. 4.1 
3.5. 4.1 
70. 83 
3.5. 4.1 
3.5. 4.1 
3.5 - 4.1 
70. 83 

0.68. 1 
0.47. 0.56 

4/32 0.14-1,5 
32/32 
32/32 
12/32 0.17-0.81 
7/32 0,09 • 0.37 

29/32 35.6 . 380 
32132 
32132 
32/32 
32/32 
31/32 7.9 
18/27 2. 6.3 
32/32 
32/32 
20/32 0.002. 0.012 
32132 
32132 
2/32 0,02 . 0.62 
1/32 0.02. 0.22 
1/32 13.9. 75.8 

27127 
5/32 0.22 - 0.71 

27127 
32132 
24/32 4.5 - 39.7 

Concentration 
Used for 

Screeningf3l 

72 

15 
200 
170 

12 
9000 

2 
12 

10 
16 

13 
1400 

10 

150 

12 
67000 

0.96 
1.6 

26700 
1.4 
11.5 
119 
2.4 

0.74 
2150 
48.2 
15.7 
34.8 

34500 
71.1 
23.6 
2620 
415 

0.083 
35.6 
2980 
0.63 
0.42 
50.5 
21.8 
1.3 
177 
55.2 
130 

Range of 
Background 

Concentrations14l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

5020. 17400 
0.49. 11.3 
1.1 . 10.2 
24.8 -155 
0.3 - 0.82 
0.05. 3.6 

53.6. 35300 
7.7. 30.6 
1.8. 27.1 
3.5. 23.8 

7140 - 40800 
6.4 - 21.5 
7.8 - 46.6 

496. 2870 
23.2. 3040 
0.04. 0.14 
4.6. 23.7 

280 -1650 
0,28. 0.88 
0.04 - 0.11 
3.7. 205 
4.2. 63.2 
NA-NA 

4.1 . 11.7 
14.1. 48.5 
9.4. 60,2 

U.S. EPA Generic U.S. EPA Generic 
SSL for Soil to SSL for Migration 

Air!5l to Groundwatercsi 

980 c 
24000000 sat 

NA 
950 N 

720000 sat 
280 c 
NA 

25000 N 
650000 sat 

71000 N 

NA 

110000N 
280 c 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

7500000 c 
NA 
NA 
NA 

17000 N 
NA 
NA 
NA 

NA 
NA 

686000 N 
NA 

745 c 
68600 N 

1330 c 
1780 c 

NA 
267 c 

1140 c 
NA 
NA 
NA 
NA 
NA 

6860 N 
2.9 sat 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4400 
6600 

12 
1500 
29 

28000 
590 

7100 

34 

8000 

NA 
160 
410 
490 
NA 
490 

180000 
160 

310000 
1400 
NA 

3100 
NA 

230000 

IDEM SSL for 
Migration to 

Groundwaler(61 

30 
35000 
3800 

52 
10000 
470 
400 
NA 

12000 

210000 

680 

NA 
13 

16000 
19000 
8200 

57000 
16000 
39000 

3600000 
25000 

880000 
3100 
NA 
700 

13000 
570000 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

8SL 
8SL 
8SL 
8SL 
8SL 
8SL 
8SL 
8SL 
8SL 
NTX 
8SL 
8SL 
8SL 
NTX 

8SL 
ASL 

ASL 
ASL 
ASL 
ASL 
BSL 
ASL 
NUT 
ASL 
ASL 
8SL 
NTX 
8SL 
NTX 
NUT 
ASL 
8SL 
ASL 
NUT 
ASL 
8SL 
NUT 
8SI. 
NTX 
NTX 
8SL 
8SL 
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TABLE 2.4 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

Minimum Maximum 
Chemical 

Concentration<1l Concentrationf1
> 

Footnotes 

Units 
Sample of Maximum 

Concentration 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentralions. 
2 - Values presenled are sample-specific quantitation limils. 
3 - The maximum detected condentration is used for screening purposes. 
4 -

PAGE 2 OF 2 

Frequency 
of 

Detection 

5 - EPA Soil Screening Levels. EPA Internet Site at http:lfrisk.lsd.ornl.govlcalc_start.htm (Soil lo air SSLs for noncarcinogens are divided by 10). 
The migration to groundwater value represents a dilution and attenuation factor (OAF) of 1. 

Range of 
Nondects<2l 

6 - Indiana Department of Environmenlal Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 

Associated Sameles 
16560010406 16560290203 16560500103 1 6560600609 16560680206 16560770610 16560930608 
16SBD020406 16560300203 1 6S8051 0204 16SB0610206 16560680609 16560780206 16560940708 
16560110204 16S60320204 1 6560520205 16560610607 16S60690206 16560780609 16560950406 
16560120204 16S60330204 16560530205 16560620206 16560690607 16560850204 16560950607 
165B0130204 16S60340203 16S60540205 16560620607 16560700206 16560860204 16560960406 
16560170204 16S60360203 16S60550206 16560630206 16560700607 1 6560870204 1 6560960608 
165B0180203 16560380203 16560550607 16560630608 16560710206 16560880204 1 6560970406 
165B0190203 16S60390203 16S60560206 16560640206 16560720206 1 6S60890204 1 6560970607 
16560220203 16560400506 16560560608 16560640608 16560720607 16560900406 1 6560980206 
165B0230203 16560400608 16560570206 16560650206 165B0730204 16S60900608 16SB0980607 
16560240203 1656041 0305 16560580206 16560650608 16560740206 16560910406 16560990206 
16S60250203 16560410507 16560580607 16S60660206 16560750203 16560910609 16S60990608 
16560260204 16560470405 16560590206 16S60660608 16560760206 16560920406 
16560270203 16560480203 16560590608 16560670206 16560760607 16560920608 
16560280203 16S60490405 16560600206 16560670609 16560770206 16560930406 

Concentration 
Used for 

Screening131 

Range of U.S. EPA Generic U.S. EPA Generic 
Background SSL for Soil to SSL for Migration 

Concentrations14> Air(5l to Groundwetercsi 

Definitions: 

IDEM SSL for 
Migration to 

Groundwater''1 

COPC 
Flag 

ARARITBC =Applicable or Relevanl and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC =Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND= Not detected. 
SSL = Soil Screening Level 
sat= Soil Saluration Limit 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and sile background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Data 

at1ona e or 
Contaminant 
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Scenario Timeframe: Current/Future 
Medium: Groundwater 
Ex osure Medium: Groundwater 

Exposure GAS 
Chemical 

Point Number 

Upper Zone Volatile Oro anic Comoounds 
79.34.5 ,. 

79·00-5 ,. 

75-35-4 I ,. ~Ill~ 

96-18-4 I II II. 

107-06-2 I ,. 

591-78-6 2·Hexanone 

108-10-1 4-Methyl-2-Pentanone 

67·64·1 Acetone 

71-43-2 •· 
75-27-4 : . .. .. 
75-15-0 Carbon Disulfide 

56-23-5 .. , . 

67-66-3 

156-59-2 I . ,. 
74-84-0 Ethane 

74-85-1 Ethane 

100-41-4 Ethylbenzene 

74-82-8 Methane 

75·09·2 ,. 

127-18-4 ,. 

108·88-3 

1330-20-7 Total Xylenes 

156-60-5 ·-~· 
. ,. 

79-01-6 ,. 

75-01-4 ,. 

Semivolatlle Organic Compounds 
91-57-6 2-Methylnaphthalene 

83-32-9 Acenaphthene 

205·99·2 Benzo(b)fluoranthene 

218-01-9 Chrysene 

84-66-2 Diethyl Phthalale 

TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT· UPPER ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE 

CRANE, IN DIANA 

PAGE 1 OF4 

Frequency Concentratio 
Minimum Maximum Sample of Maximum Range of Upgradient Screening 

Units of n Used for 
Concentrationc1

> Concentration<11 Concentration Nondects12l Concentrations14
) Toxicity Value<5l 

Detection Screening(3l 

1.6 J 2.1 ug/L 16GWT0604 2123 0.3. 60 2.1 ND ... 
2.1 220 J ug/L 16GWT0603 7/23 0.3. 60 220 ND I 

1.4 160 ug/L 16GWT0604 6/23 0.3. 60 160 ND 

0.6 J 0.6 J ug/L 16GWT0604 1/23 0.3. 60 0.6 ND II 

0.6 J 2.3 ug/L 16GWT0604 2123 0.3. 60 2.3 ND I 

1.4 J 16 J ug/L 16GWT0603 2123 0.5. 100 16 ND NA 

3.5 J 27 ug/L 16GWT0604 3/23 0.5 - 100 27 ND 200 N 

0.5 J 18 J ug/L 16GWT0603 3/17 0.5. 100 18 ND 550 N 

0.9 J 3.5 ug/L 16GWT0604 5/23 0.3. 60 3.5 ND I 

0.8 J 0.8 J ug/L 16GWT0601 1/23 0.3-60 0.8 ND .. ,; 
0.8 J 4.3 ug/L 16GWT0603 3/23 0.3 - 60 4.3 ND 100 N 

0.8 J 15 ug/L 16GW0301 4/23 0.3. 60 15 ND I 

0.8 J 15 ug/L 16GWT0604 12123 0.3. 60 15 ND 

0.2 J 4200 ug/L 16GWT0603 16/23 0.3 4200 ND 

0.013 7.7 ug/L 16GWT0603 4/4 --- 7.7 0.062 NA 

0.027 65 ug/L 16GWT0603 4/4 ... 65 0.018 NA 

1.6 3.9 ug/L 16GWT0604 3/23 0.3. 60 3.9 ND 130 N 

0.032 280 ug/L 16GWT0603 4/4 -·· 280 15 NA 

59 J 59 J ug/L 16GWT1301 1/23 0.3 - 60 59 ND 

1.4 160 ug/l 16GWT0603 5/23 0.3-60 160 ND I 

2.8 310 J ug/L 16GWT0604 4/23 0.3. 60 310 ND 

2.8 6.5 ug/L 16GWT0604 3123 0.3- 60 6.5 ND 21 N 

1 22 ug/L 16GWT0603 6/23 0.3- 60 22 ND 

1.2 330000 ug/L 16GWT0604 23/23 --- 330000 ND I ; 

0.3 J 390 J ug/L 16GWT0604 7/23 0.3. 60 390 ND I 

0.11 0.11 ug/L 16GWT0601 1/4 0.05 0.11 ND 0.62 N'"' 

0.07 J 0.07 J ug/L 16GWT0601 1/4 0.05 O.Ql ND 37 N 

0.09 J 0.09 J ug/L 16GWT0601 1/4 0.05 0.09 ND 0.092 c 

0.1 J 0.1 J ug/L 16GWT0601 1/4 0.05 0.1 ND 9.2 c 

1 J 1 J ug/L 16GWT0601 1/5 1 1 ND 2900 N 

Potential 
ttat1onale for 

Potential COPC Contaminant 
ARAR/TBC 

ARARfTBC161 Flag Deletion or 
Source161 

SelectionP1 

ii" m.ti;lill ASL 
IDEM 

FED-MCL ~ ASL 
IDEM 

FED·MCL ~ ASL 
IDEM 

~~ ~~ - ASL 

5 FED-MCL - ASL 
5 IDEM 

NA NA No NTX 
NA NA 
NA NA No BSL 

2200 IDEM 
NA NA No BSL 
950 IDEM 

5 FED-MCL ~ ASL 
5 IDEM 

80 FED·MCL ~ ASL 
80 IDEM 
NA NA No SSL 

1300 IDEM 
FED·MCL 

IDEM 
~ ASL 

80 FED·MCL - ASL 
80 IDEM 

I FED·MCL - ASL 
I IDEM 

NA NA No NTX 
NA NA 
NA NA No NTX 
NA NA 
700 FED·MCL No BSL 
700 IDEM 
NA NA No NTX 
NA NA 

FED·MCL ~ ASL 
IDEM 

FED·MCL m.ti;lill ASL 
IDEM 

1000 FED-MCL ~ ASL 
1000 IDEM 

10000 FED-MCL No BSL 
10000 IDEM 

100 FED-MCL - ASL 
100 IDEM 

FED-MCL - ASL 
IDEM 

FED·MCL ~ ASL 
IDEM 

NA NA No BSL 
150 IDEM 
NA NA No SSL 
460 IDEM 
NA NA No SSL 
1.2 IDEM 
NA NA No SSL 
1.6 IDEM 
NA NA No BSL 

29000 IDEM 
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Scenario Timeframe: CurrenUFuture 
Medium: Groundwater 
Ex osure Medium: Groundwater 

Exposure CAS 
Chemical Point Number 

206·44-0 Fluoranlhene 

86-73-7 Fluorene 

85-01-8 Phenanthrene 

129·00·0 Pyrene 

110·86·1 

Enercietlcs 
99.35.4 1,3,5-Trinitrobenzene 

118·96·7 '. . . 
6629·29·4 2,4·Diamino·6·Nltrotoluene 

121-14-2 2,4-Dinitrotoluene 

35572·78·2 I'•. .. 
99·08-1 3-Nitrotoluene 

19406·51-0 '' .. .. 
TINUS498 DNX 

2691·41-0 HMX 

TINUS232 MNX 

121-82-4 .. 
Total Metals 
7429·90-5 

7440·38·2 

7440·39·3 Barium 

7440-41-7 Beryllium 

7440-70-2 Calcium 

7440·47·3 Chromium 

7440·48-4 ". 

7440·50·8 Copper 

7439·89-6 

7439-92-1 Lead 

7439·93·2 Lithium 

7439.95.4 Magnesium 

7439·96·5 '· 

TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT· UPPER ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

PAGE 2 OF 4 

Frequency Concentratio 
Minimum Maximum Sample of Maximum Range of Upgradient Screening 

Units of n Used for 
Concentrationf1l Concentretion111 Concentration 

Detection Nondects121 
Screeningf3l Concentrations(4

> Toxicity Value<5l 

0.11 0.11 ug/L 16GWT0601 1/4 0.05 0.11 ND 150 N 

0.1 J 0.1 J ug/L 16GWT0601 1/4 0.05 0.1 ND 24 N 

0.54 0.54 ug/L 16GWT0601 1/4 0.05 0.54 ND 18 N'"' 

0.2 0.2 ug/L 16GWT0601 1/4 0.05 0.2 ND 18 N 

9 9 ug/L 16GWT0602 1/5 1 9 ND 

1.8 1.8 ug/L 16GWT0604 1/21 0.242. 0.55 1.8 ND 110 N 

4.8 4.8 ug/L 16GWT0604 1/21 0.242. 0.55 4.8 ND ; 

0.27 J 0.27 J ug/L 16GWT0603 1/8 0.25. 0.287 0.27 ND NA 

0.8 0.8 ug/L 16GWT0604 1/21 0.242. 0.55 0.8 ND 7.3 N 

0.31 J 29 J ug/L 16GWT0604 7/21 0.26. 0.55 29 ND ' 
1.5 J 2.1 J ug/L 16GWT1002 2/21 0.242. 0.55 2.1 ND 12 N 

0.56 14 ug/L 16GWT0604 8/21 0.26. 0.55 14 ND ' 
0.63 J 0.63 J ug/L 16GWT0402 1/8 0.25. 0.287 0.63 ND NA 

0.27 J 21 ug/L 16GWT0402 13/21 0.26. 0.385 21 ND 180 N 

0.5 J 4.1 ug/L 16GWT0402 4/8 0.25. 0.275 4.1 ND NA 

0.79 200 ug/L 16GWT0402 18/21 0.26. 0.275 200 ND '. 

168 5810 J ug/L 16GWT1001 11/12 29.1 5810 85.6 , 11••' 

0.81 J 4.5 J ug/L 16GWT0601 4/12 0.1. 1.9 4.5 0.66 J t•I• 

13.4 J 107 J ug/L 16GWT0201 12/12 ... 107 17.8J-21.6J 260 N 

1.9 J 1.9 J ug/L 16GWT1001 1/12 0.03· 1.3 1.9 ND 7.3 N 

22600 J 101000 J ug/L 16GWT0603 12/12 ... 101000 97300 J - 212000J NA 

0.68 J 5.5 J ug/L 16GWT1301 4/12 0.3-1.3 5.5 ND 11 Nl'"I 

2 J 131 J ug/L 16GWT1001 12/12 -·- 131 9.2J-18.7J 

0.82 J 12.4 J ug/L 16GWT1001 7/12 0.56 - 1.2 12.4 0.87 J 150 N 

171 J 50200 J ug/L 16GWT1001 12/12 --· 50200 287 J - 13700 J " 
2.6 J 6.6 J ug/L 16GWT1001 3/12 0.12 - 0.55 6.6 ND NA 

8.5 J 33.2 J ug/L 16GW0301 3/4 0.72 33.2 32.7 J. 33.6 J 73 N 

8270 J 78800 J ug/L 16GWT1001 12112 ... 78800 6240 J - 35200 J NA 

353 J 24600 J ug/L 16GWT1001 12/12 ·-- 24600 864 J - 2440 J .. 

Potential 
Rationale tor 

Potential COPC Contaminant 
ARARITBC 

ARAR{fBC161 

Source161 Flag Deletion or 
Selectionm 

NA NA No BSL 
210 IDEM 
NA NA No BSL 
310 IDEM 
NA NA No BSL 
23 IDEM 
NA NA No BSL 
140 IDEM 
NA NA m.lilill ASL 
NA NA 

NA NA No BSL 
NA NA 
NA NA ll1Dll ASL 
NA NA 
NA NA No NTX 
NA NA 
NA NA No BSL 
NA NA 
NA NA ll1Dll ASL 
NA NA 
NA NA No BSL 
NA NA 
NA NA m.lilill ASL 
NA NA 
NA NA No NTX 
NA NA 
NA NA No BSL 
NA NA 
NA NA No NTX 
NA NA 
NA NA .... ASL 
NA NA 

NA NA m.lilill ASL 
NA NA 
10 FED·MCL llllim ASL 
50 IDEM 

2000 FEO-MCL No BSL 
2000 IDEM 

4 FED-MCL No BSL 
4 IDEM 

NA NA No NUT 
NA NA 
100 FED-MCL No BSL 
100 IOEMn 21 

NA NA ~ ASL 
NA NA 

1300 FED-MCL No BSL 
1300 IDEM 
NA NA m.lilill ASL 
NA NA 
15 FED·MCL 1.i No BSL 
15 IDEM 11:i) 

NA NA No BSL 
NA NA 
NA NA No NUT 
NA NA 
NA NA ~ ASL 
NA NA 
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TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - DIRECT CONTACT - UPPER ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Scenario Timeframe: CurrenUFuture 
Medium: Groundwater 
Ex osure Medium: Groundwater 

NSWC CRANE 
CRANE, INDIANA 

PAGE30F4 

Frequency 
Exposure CAS Minimum Maximum Semple of Maximum 

Chemical Units of 
Point Number Concentrationc11 Concentration(11 Concentration 

7440·02-0 1.5 J 219 J ug/L 16GWT1001 

7440-09-7 Potassium 1360 J 11900 J ug/L 16GWT0601 

7782-49-2 Selenium 1.2 J 1.2 J ug/L 16GWT0601 

7440·23·5 Sodium 6770 J 149000 J ug/l 16GWT0603 

7440-24-6 Strontium 186 J 387 J ug/L 16GWT0201 

7440-32-6 Titanium 1 J 35 J ug/L 16GWT0603 

7440-62-2 .. 0.51 J 4.1 J ug/L 16GWT1301 

7440-66-6 Zinc 6.2 J 443 J ug/L 16GWT1001 

Dissolved Metals 
7429-90-5 Aluminum. Filtered 342 J 342 J ug/L 16GWT1301-F 

7440-39-3 Barium, Filtered 56.6 J 56.6 J ug/L 16GWT1301-F 

7440-70-2 Calcium, Filtered 38800 J 38800 J ug/L 16GWT1301-F 

7440-48-4 Cobalt, Filtered 58.5 J 58.5 J ug/L 16GWT1301-F 

7440·50·8 Copper, Filtered 5.4 J 5.4 J ug/L 16GWT1301-F 

7439-89-6 ... 5230 J 5230 J ug/L 16GWT1301-F 

7439-95-4 Magnesium, Filtered 11800 J 11800 J ug/L 16GWT1301-F 

7439-96-5 .. . -· 3600 J 3600 J ug/L 16GWT1301-F 

7440·02·0 .. 193 J 193 J ug/L 16GWT1301-F 

7440·09-7 Potassium, Filtered 7280 J 7280 J ug/L 16GWT1301-F 

7440·23-5 Sodium, Filtered 18500 J 18500 J ug/L 16GWT1301-F 

7440·66-6 Zinc. Fillered 244 J 244 J ug/L 16GWT1301-F 

Miscellaneous Parameters 
Nitrite/Nitrate-N 0.03 0.7 mg/L 16GW0302 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Upgradient samples are from location 16MW02. 

Detection 

12/12 

12/12 

1/12 

12/12 

4/4 

7/12 

4/12 

12112 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

8/12 

Concentratio 
Range of 

n Used for 
Nondects121 

Screening131 

--· 219 

--- 11900 

0.04 - 1.4 1.2· 

-·· 149000 

--- 387 

0.45 - 4.5 35 

0.05 - 0.36 4.1 

--- 443 

--· 342 

--- 56.6 

--- 38800 

·-- 58.5 

--· 5.4 

--- 5230 

... 11800 

... 3600 

-·- 193 

·-· 7280 

--- 18500 

--· 244 

0.025 - 0.05 0.7 

5 ·The U.S. EPA Region 9 tap water screening level is presented. Value represenls the risk based tap water screening level divided by 10 to correspond to a target hazard quotient 
of 0. 1 for noncarcinogens (denoted wilh a wN" flag), or an incremental cane.er risk of 1.0E·6 for carcinogens (denoted with a "C" flag) (U.S. EPA Region 9. October 2004). 

6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). 
Indiana Department of Environmental Managemenl (IDEM). Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). 

7 - 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. 
Chemicals selected as COPCs are indicated by shaded chemical names. 

8 - Value is for naphthalene. 
9 · Value Is for pyrene. 
10- One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented. 
11 - Values are for aminodinitrotoluene. 
12 - Values are for hexavalent chromium. 
13 - The MCL for this parameter is actually a treatment technique. The SOWA action level (at the tap) has been presented. 

Potential 
Hat1ona1e Tor 

Upgradient Screening Potential COPC Contaminant 
ARARITBC 

Concentrations141 Toxicity Valuecsi ARARITBC"1 Flag Deletion or 
Source16l 

Selection'71 

27J-36.7J NA NA am ASL 
NA NA 

738 J - 2640 J NA NA NA No NUT 
NA NA 

ND 18 N 50 FED·MCL No SSL 
50 IDEM 

1 7900 J - 20200 J NA NA NA No NUT 
NA NA 

88.4 J - 98.4 J 2200 N NA NA No SSL 
NA NA 

3J-3.8J 15000 N NA NA No SSL 
NA NA 

ND NA NA 9'ili.ll ASL 
NA NA 

15.8J-50J 1100 N NA NA No SSL 
11000 IDEM 

NA 3600 N NA NA No SSL 
NA NA 

NA 260 N 2000 FED·MCL No SSL 
2000 IDEM 

NA NA NA NA No NUT 
NA NA 

NA 73 N NA NA No SSL 
NA NA 

NA 150 N 1300 FED-MCL No SSL 
1300 IDEM 

NA ... ,, NA NA 9'ili.ll ASL 
NA NA 

NA NA NA NA No NUT 
NA NA 

NA .. NA NA am ASL 
NA NA 

NA NA NA alilill ASL 
NA NA 

NA NA NA NA No NUT 
NA NA 

NA NA NA NA No NUT 
NA NA 

NA 1100 N NA NA No BSL 
11000 IDEM 

ND 1 1 FED-MCL No SSL 
NA NA 

Definitions: 
ARAR!TBC =Applicable or Relevant and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
MCL = Maximum Contaminant Level 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND = Nol delected 
PRG = Preliminary Remediation Goal 
SWDA =Safe Water Drinking Act 
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Exposure 
Point 

CAS 
Number 

Associated Samples 
16GW0301 16GWT0402 
16GW0302 16GWT0403 
16GW0303 16GWT0601 

16GWT0101 16GWTOG02 
16GWT0102 16GWT0603 
16GWT0103 16GWT0604 
16GWT0201 16GWT0901 
16GWT0202 16GWT0902 
16GWT0203 16GWT1001 
16GWT0401 16GWT1002 

Chemical 

16GWT1301 
16GWT1301-F 
16GWT1302 
16GWT1701 
16GWT1702 
16GW0201 
16GW0202 
16GW0203 
16GW0204 

TABLE 2.5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - DIRECT CONTACT- UPPER ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 
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Minimum Sample of Maximum Freq~:ncy 
Concentration 

Maximum 
Units 

Concentration!1l Concentration11 l Detection 

Range of 

Nondects121 

Concentratio 
n Used for 

Screening!3
> 

Upgradient 

Concentrations141 
Screening Potential ~o~~~i:~ COPC 

Toxicity Valuecsi ARAR/TBC16l Sourcel6l Flag 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Data 
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TABLE 2.6 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - VAPOR INTRUSION - UPPER ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Ex osure Medium: Groundwater 

NSWC CRANE 
CRANE, INDIANA 

Frequency Exposure CAS 
Chemical 

Minimum Maximum 
Units 

Sample of Maximum 
of 

Point Number Concentrationf11 Concentration/1l Concentration 

Upper Zone Volatile Oraanic Comoounds 
79-34-5 1, 1,2,2-Tetrachloroethane 1,6 J 2.1 uo/L 16GWT0604 
79-00-5 ... 2.1 220 J uo/L 16GWT0603 
75-35-4 1, 1-Dichloroethene 1.4 160 uo/L 16GWT0604 
96-18-4 1,2,3-Trlchloropropane 0.6 J 0.6 J uq/L 16GWT0604 
107-06-2 1,2-Dichloroethane 0.6 J 2.3 uo/L 16GWT0604 
591-78-6 2-Hexanone 1.4 J 16 J ua/L 16GWT0603 
108-10-1 4-Methvl-2-Pentanone 3.5 J 27 ua/L 16GWT0604 
67-64-1 Acelone 0.5 J 18 J ua/L 16GWT0603 
71-43-2 Benzene 0.9 J 3.5 ualL 16GWT0604 
75-27-4 Bromodichloromethane 0.8 J 0.8 J ug/L 16GWT0601 
75-15-0 Carbon Disulfide 0.8 J 4.3 ug/L 16GWT0603 
56-23-5 . .. .. 0.8 J 15 ug/L 16GW0301 
67-66-3 Chloroform 0.8 J 15 ua/L 16GWT0604 
156-59-2 . .. 0.2 J 4200 ua/L 16GWT0603 
74-84-0 Ethane 0.013 7.7 ua/L 16GWT0603 
74-85-1 Ethane 0.027 65 ua/L 16GWT0603 
100-41-4 Ethvlbenzene 1.6 3.9 ua/L 16GWT0604 
74-82·8 Methane 0.032 280 ua/L 16GWT0603 

75-09-2- 59 J 59 J ua/L 16GWT1301 
127-18-4 . • • ' - . 1.4 160 ug/L 16GWT0603 
108-88-3 Toluene 2.8 310 J ug/L 16GWT0604 

1330-20· 7 T 01al Xvlenes I 2.8 6.5 ua/L 16GWT0604 

156-60-5~ 1 22 ua/L 16GWT0603 
79·01-6 ' . . . 1.2 330000 ua/L 16GWT0604 
75-01-4 . 0.3 J 390 J ua/L 16GWT0604 

Footnotes 
1 - Sample and duplicale are considered as two separate samples when determining the minimum and maximum concentralions. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Upgradient samples are from location 16MW02. 

Detection 

2/23 
7/23 
6/23 
1/23 
2123 
2123 
3/23 
3/17 
5123 
1123 
3/23 
4/23 
12/23 
16/23 

414 
414 

3/23 
4/4 
1/23 
5/23 
4/23 
3/23 
6/23 

23123 
7/23 

5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-02-052. 
Values are from Table 2c and correspond to a target cancer risk level of 1 E-6 or HI =1 and an attenuation factor of 0.001. 

Range of 
Nondects!2

> 

0.3-60 
0.3-60 
0.3-60 
0.3. 60 
0.3. 60 
0.5- 100 
0.5. 100 
0.5. 100 
0.3- 60 
0.3- 60 
0.3. 60 
0.3- 60 
0.3- 60 

0.3 
---
... 

0.3 - 60 
---

0.3 - 60 
0.3 - 60 
0.3 - 60 
0.3 - 60 
0.3 - 60 

--· 
0.3 - 60 

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and its respective sile background value. 
Chemicals selected as COPCs are indicated by shaded chemical names. 

Associated Samples 
16GW0301 16GWT0402 
16GW0302 16GWT0403 
16GW0303 16GWT0601 

16GWT0101 16GWT0602 
16GWT0102 16GWT0603 
16GWT0103 16GWT0604 
16GWT0201 16GWT0901 
16GWT0202 16GWT0902 
16GWT0203 16GWT1001 
16GWT0401 16GWT1002 

16GWT1301 
16GWT1301-F 
16GWT1302 
16GWT1701 
16GWT1702 
16GW0201 
16GW0202 
16GW0203 
16GW0204 

Concentratlo 
n Used for 

Screening131 

2.1 
220 
160 
0.6 
2.3 
16 
27 
18 
3.5 
0.8 
4.3 
15 
15 

4200 
7.7 
65 
3.9 
280 
59 
160 
310 
6.5 
22 

330000 
390 

Potential 
Hat1ona1e Tor 

Upgradient Screening Potential 
ARAR{f8C 

COPC Contaminant 

Concentrations!4
> Toxicity Value151 ARAR{f8C 

Source 
Flag Deletion or 

Selection161 

ND 3 NA NA No BSL 
ND NA NA --..,,_ ASL 
ND 190 NA NA No BSL 
ND 290 NA NA No BSL 
ND 5 NA NA No BSL 
ND NA NA NA No NTX 
ND 14000 NA NA No BSL 
ND 220000 NA NA No BSL 
ND 5 NA NA No BSL 
ND 2.1 NA NA No BSL 
ND 560 NA NA No BSL 
ND NA NA _,,,_ .. ASL 
ND 80 NA NA No BSL 
ND I NA NA -~- ASL 

0.062 NA NA NA No NTX 
O.Q18 NA NA NA No NTX 

ND 700 NA NA No SSL 
15 NA NA NA No NTX 

ND 

~ 
NA NA II ASL 

ND NA NA ASL 
ND NA NA No BSL 
ND NA I NA NA No BSL 
ND .... NA NA No BSL 
ND NA NA ASL 
ND NA NA ASL 

Definitions: 
ARAR!TBC =Applicable or Relevanl and Appropriate Requirements To Be Considered 
C =Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND = No1 detected 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Data 
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Exposure 
Point 

Middle Zone 

CAS 
Number 

Chemical 

Volatile Or anic Com ounds 
75-15-0 Carbon Disulfide 

156-59-2 cis· 1,2-Dichloroethene 

74-84-0 Ethane 

74-85·1 Elhene 

74-82-8 Melhane 

127-18-4 

79-01-6 

Ener etics 
88-72-2 

elrachloroethene 

-N1trotoluene 

2691-41-0 HMX 

121-82-4 

Total Metals 
7429-90-5 

7440-38-2 

7440-39-3 •• 

7440-41-7 

7440-43-9 

7440-70-2 Calcium 

7440-47-3 

7440-48·4 obalt 

7440-50-8 Copper 

7439-89-6 

7439-92-1 

7439-93-2 

7439-95-4 Magnesium 

7439-96·5 

7440-02·0 

7440-09-7 Potassium 

7782-49-2 Selenium 

7440-23-5 Sodium 

7440·24·6 Strontium 

TABLE 2.7 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT· MIDDLE ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 
Concentration11

> Concentration111 

0.3 J 0.3 J 

0.3 J 0.3 J 

0.032 0.37 J 

0.0093 0.031 J 

0.86 11 

0.3 J 0.3 J 

0.5 J 340 

0.39 1.3 J 

0.66 4.8 

19.2 J 53900 J 

1.1 J 32. 1 J 

5 J 286 J 

2 J 8.3 J 

0.83 J 4 J 

39500 J 194000 J 

12.4 J 73.6 J 

32 J 563 J 

1.4 J 51.5 J 

2190 J 83900 J 

0.89 J 54.8 J 

92.7 J 328 J 

25000 J 133000 J 

2450 J 29300 J 

86.3 J 808 J 

2970 J 19300 J 

2.8 J 5.2 J 

10400 J 107000 J 

106 J 279 J 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWCCRANE 
CRANE, INDIANA 
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Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

16GWT1601 

16GW0401 
16GWT1601 
16GWT1201 

16GWT1201 

16GWT1201 

16GWT1601 

16GWT1602 

16GWT1602 

16GWT1201 

16GW0501 

16GWT1601 

16GW0102 

16GWT1601 

16GWT1601 

16GWT1601 

16GW0101 

16GWT1601 

16GWT1602 

16GWT1602 

16GW0102 

16GWT1601 

16GW0101 

16GWT1601 

16GW0101 

16GWT1602 

16GWT1601 

16GWT1601 

16GWT1601 

16GW0501 

1/19 

2/19 

212 

212 

2/2 

1/19 

9/19 

1/19 

6/19 

6/19 

12113 

12113 

13/13 

6/13 

4/13 

12113 

3/13 

13/13 

6/13 

13/13 

7/13 

5/5 

13/13 

13/13 

13/13 

13/13 

2/13 

13/13 

5/5 

Range of 
Nondects121 

0.3 

0.3 

0.3 

0.3 

0.165. 0.65 

0.25. 0.65 

0.25. 0.6 

26.4 

1.5 

0.16. 2.7 

0.05. 1.4 

106000 

0.27. 0.68 

0.06. 0.32 

0.03. 0.7 

0.04. 0.9 

Concentration Upgradient Screening Potential ~o~~:~ COPC 
Used for Concentrations!4l Toxicity Valuecsi ARAR/TBC<61 Flag 

Screening131 Source161 

0.3 ND 

0.3 ND 

0.37 0.062 

0.031 O.Q18 

11 15 

0.3 ND 

340 ND 

ND 

1.3 ND 

4.8 ND 

53900 85.6 

32.1 0.66 J 

286 17.8 J. 21.6 J 

8.3 ND 

ND 

194000 7300 J. 212000 

73.6 ND 

563 9.2 J . 18.7 J 

51.5 0.87 J 

83900 287 J. 13700 J 

54.8 ND 

328 32.7 J. 33.6 J 

133000 6240 J . 35200 J 

29300 864 J . 2440 J 

808 27 J. 36.7 J 

19300 738 J. 2640 J 

5.2 ND 

107000 17900 J . 20200 J 

279 88.4 J . 98.4 J 

100 N 

6.1 N 

NA 

NA 

NA 

180 N 

.. 

NA 

150 N 

NA 

NA 

NA 

18 N 

NA 

2200 N 

NA 
1300 
70 
70 
NA 
NA 
NA 
NA 

NA 
NA 

100 
100 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
50 
50 
NA 
NA 
NA 
NA 

NA 
IDEM 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 

No 

No 

No 

No 

No 

No 

No 

No 

SSL 

NTX 

NTX 

NTX 

ASL 

ASL 

ASL 

SSL 

ASL 

ASL 

ASL 

ASL 

ASL 

ASL 

NUT 

ASL 

ASL 

SSL 

ASL 

ASL 

ASL 

NUT 

ASL 

ASL 

NUT 

SSL 

NUT 

SSL 
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Exposure 
Point 

Footnotes 

CAS 
Number 

7440-31-5 Tin 

7440-32-6 Titanium 

7440-62-2 

7440-66-6 Zinc 

Dissolved Metals 

Chemical 

7429-90-5 Aluminum, Filtered 

7440-38-2 rsernc, Filtered 

7440-39-3 Barium, Filtered 

7440-41-7 Beryllium. Filtered 

7440-43-9 

7440-70-2 Calcium, Filtered 

7440-48-4 

7440-50-8 Copper, Filtered 

7439-89-6 ran, F1llered 

7439-92-1 Lead, Filtered 

7439-95-4 Magnesium, Filtered 

7439-96-5 

7440-02-0 

7440-09-7 Potassium, Filtered 

7782-49-2 Selenium, Filtered 

7440-23-5 Sodium, Filtered 

7440-32-6 Titanium, Filtered 

7440-66-6 Zinc. Filtered 

Miscellaneous Parameters 
Nitrite/Nitrate-N 

TABLE 2.7 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT- MIDDLE ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 
ConcentrationP1 Concentration111 

1.8 J 2.5 J 

1.2J 134J 

0.6 J 64.8 J 

86.1 J 791 J 

2460 J 2460 J 

4.6 J 4.6 J 

12.9 J 17 J 

3.8 J 3.8 J 

3J 3 J 

38900 J 158000 J 

36.9 J 522 J 

20 J 20 J 

43200 J 43200 J 

6.2 J 6.2 J 

27200 J 131000 J 

4030 J 16700 J 

80.6 J 622 J 

3920 J 16500 J 

3.1 J 3.1 J 

29000 J 105000 J 

2.4 J 2.4 J 

67 J 596 J 

0.07 0.07 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/L 

NSWCCRANE 
CRANE, INDIANA 
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Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

16GWT1601 2113 

16GWT1601 7/12 

16GWT1601 8/13 

16GWT1601 13/13 

16GWT1601-F 1/2 

16GWT1601-F 1/2 

16GWT1601-F 212 

16GWT1601-F 1/2 

16GWT1601-F 1/2 

16GWT1601-F 212 

16GWT1601-F 212 

16GWT1601-F 1/2 

16GWT0302-F 1/2 

16GWT1601-F 1/2 

16GWT1601-F 212 

16GWT1601-F 212 

16GWT1601-F 212 

16GWT1601-F 212 

16GWT1601-F 1/2 

16GWT1601-F 212 

16GWT1601-F 1/2 

16GWT1601-F 212 

16GW0102 1/11 

Range ol 
Nondects(2l 

0.03 - 0.58 

0.07- 1.5 

0.05 - 1.7 

33 

1.2 

0.17 

0.04 

0.49 

1140 

0.15 

0.05 

2.3 

0.025 - 0.05 

Co~~:~t~:~ion Upgradient Screening Potential .;~~~=~ 
ScreeningPl Concentrations

141 
Toxicity Value'

51 
ARARfTBC

161 
Sourcec61 

2.5 ND 

134 3 J - 3.8 J 

64.8 ND 

791 15.8 J - 50 J 

2460 NA 

4.6 NA 

17 NA 

3.8 NA 

NA 

158000 NA 

522 NA 

20 NA 

43200 NA 

6.2 NA 

131000 NA 

16700 NA 

622 NA 

16500 NA 

3.1 NA 

105000 NA 

2.4 NA 

596 NA 

0.7 ND 

Definitions: 

2200 N 

15000 N 

1100 N 

3600 N 

260 N 

7.3 N 

NA 

150 N 

NA 

NA 

NA 

18 N 

NA 

15000 N 

1100 N 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

11000 

NA 
NA 
10 
50 

2000 
2000 

NA 
NA 
NA 
NA 

1300 
1300 
NA 
NA 
15 
15 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
50 
50 
NA 
NA 
NA 
NA 
NA 

11000 

1 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

IDEM 

NA 
NA 

FED-MCL 
IDEM 

FED-MCL 
IDEM 

FED-MCL 
IDEM 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 

FED-MCL" 
IOEM19l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 
NA 

IDEM 

FED-MCL 
NA 

No 

No 

No 

No 

No 

at1ona e or 
Contaminant 

BSL 

BSL 

ASL 

BSL 

BSL 

ASL 

BSL 

BSL 

ASL 

NUT 

ASL 

BSL 

ASL 

BSL 

NUT 

ASL 

ASL 

NUT 

BSL 

NUT 

BSL 

BSL 

BSL 

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentraltons. 
2 - Values presented are sample-specific quantitation limits. 

ARAR!TBC =Applicable or Relevant and Appropriate Requiremen1s To Be Considered 
C = Carcinogen 

3 - The maximum detected concentration is used for screening purposes. 
4 - Upgradient samples are from location 16MW02. 
5 - The U.S. EPA Region 9 tap water screening level is presented. Value represents the risk based tap water screening level divided by 1o10 correspond to a target hazard quolient 

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). 
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). 

Indiana Deparlment of Environmental Management (IDEM). Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM. January 2004). 
7 - The chemical is selected as a COPC if !he maximum detected concentration exceeds the risk-based COPC screening level and its respective sile background value. 

Chemicals selected as COPCs are indicated by shaded chemical names. 
8 - Values are for hexavalent chromium. 

COPC = Chemical 01 Potential Concern 
J = Estimated value 
MCL = Maximum Contaminant Level 
N = Noncarcinogen 
NA = Nol Applicable/Nol Available 
ND = Nol delected. 
PRG = Preliminary Remediation Goal 
SWDA - Safe Water Drinking Act 
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Exposure 
Point 

CAS 
Number 

Chemical 

TABLE 2.7 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER - DIRECT CONTACT - MIDDLE ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 
Units 

ConcentratlanC1 1 Concentration<1
> 

NSWC CRANE 
CRANE, INDIANA 

PAGE 3 OF 3 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

Range of 
Nondectsf2l 

Co~~:~t~~~ion Upgradient Screening Potential ~o~~~i:~ COPC 

Screening<3l Concentrations
141 

Toxicity Value(s) ARAR/TBC
161 

Source'61 Flag 

9 -The MCL for lhis parameter is actually a lreatrnenl technique. The SDWA action level (al lhe lap) has been presented. Rationale Codes: 

Associated Samples 
16GW0101 16GWT0302 
16GW0102 16GWT1602 
16GW0103 16GWT0303 
16GW0401 16GWT0501 
16GW0402 16GWT0502 
16GW0403 16GWT0503 
16GW0501 16GWT1201 
16GW0502 16GWT1202 
16GW0503 16GWT1601 

16GWT0301 16GW0201 

16GW0202 
16GW0203 
16GW0204 

16GWT0302-F 
16GWT1601 ·F 

For selection as a COPC: 
ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
SSL = Below Screening Level 
NUT = Essential Nutrient 
NTX =No Toxicity Data 
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TABLE 2.8 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· VAPOR INTRUSION - MIDDLE ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Ex osure Medium: Groundwater 

NSWC CRANE 
CRANE, INDIANA 

Frequency 
Exposure CAS 

Chemical 
Minimum Maximum 

Units 
Sample of Maximum 

of 
Point Number Concentration'1l Concentration111 Concentration 

Middle Zone Volatile Organic Compounds 
75-15·0 Carbon Disulfide 0.3 J 0.3 J UQ/L 16GWT1601 
156·59·2 cis-1,2-Dlchloroethene 0.3 J 0.3 J ua/L 16GW0401 
74·84-0 Ethane 0.032 0.37 J ua/L 16GWT1201 
74·85-1 Ethene 0.0093 0.031 J UQ/L 16GWT1201 
74·82-8 Methane 0.86 11 UQ/L 16GWT1201 
127-18-4 Tetrachloroethene 0.3 J 0.3 J UQ/L 16GWT1601 
79-01-6 ... 0.5 J 340 ua/L 16GWT1602 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantilalion limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - Upgradient samples are from location 16MW02. 

Detection 

1/19 
2119 
212 
212 
212 
1/19 
9/19 

5 - Oran Guidance for Evaluating lhe Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F·02-052. 
Values are from Table 2c and correspond lo a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001. 

Range of 

Nondects'2 l 

0.3 
0.3 
... 
... 
... 

0.3 
0.3 

6 - The chemical is selected as a COPC if the maximum delected concentration exceeds the risk-based COPC screening level and its respective site background value. 
Chemicals selected as COPCs are Indicated by shaded chemical names. 

Associated Samples 
16GW0101 16GWT0302 
16GW0102 16GWT1602 
16GW0103 16GWT0303 
16GW0401 16GWT0501 
16GW0402 16GWT0502 
16GW0403 16GWT0503 
16GW0501 16GWT1201 
16GW0502 16GWT1202 
16GW0503 16GWT1601 

16GWT0301 16GW0201 

16GW0202 
16GW0203 
16GW0204 

16GWTD302-F 
16GWT1601-F 

Concentration 
Used for 

Screening(3l 

0.3 
0.3 

0.37 
0.031 

11 
0.3 
340 

Potential 
Hat1ona1e 1or 

Upgradient Screening Potential 
ARAR/TBC 

COPC Contaminant 
Concentrations<4l Toxicity Value151 ARAR/TBC 

Source 
Flag Deletion or 

Selection!6l 

ND 560 NA NA No BSL 
ND 210 NA NA No SSL 

0.062 NA NA NA No NTX 
O.Q18 NA NA NA No NTX 

15 NA NA NA No NTX 
ND 5 NA NA No SSL 
ND NA NA -·~- ASL 

Definitions: 
ARARfTBC =Applicable or Relevant and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Eslimated value 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND = Nat delecled. 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
SSL = Below Screening Level 
NUT = Essential Nutrient 
NTX = No Toxicity Data 
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TABLE 2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT· LOWER ZONE AND VALLEY WELLS 

SWMU 16 (CAST HIGH EXPLOSIVES FILlJB·146 INCINERATOR) 

Exposure 
Point 

CAS 
Number 

Chemical 

Lower Zone and Volatile Or enic Com aunds 
ValleyWells 67·64-1 Acetone 

71-43-2 

67-66·3 hloroform 

74-B4-0 Ethane 

74-85·1 Ethene 

100-41-4 Ethylbenzene 

74-82-B Methane 

75-09-2 Methylene Chloride 

107-12-0 Propionilrile 

1 OB·B8·3 Toluene 

1330-20-7 Total Xylenes 

Total Metals 
7429-90-5 

7440-36-0 

7440-3B-2 

7440-39-3 •. 

7440-41-7 :-

7440-70-2 Calcium 

7440-47-3 

7440-48-4 obalt 

7440-50-8 Copper 

7439-B9-6 

7439-92-1 

7439-95-4 Magnesium 

7439-96-5 

7439-97-6 Mercury 

7440-02-0 

7440-09·7 Potassium 

77B2-49-2 Selenium 

7440-23-5 Sodium 

Minimum Maximum 

Concentration111 Concentrationf1l 

0.8 J 7.4 J 

0.7 J 0.7 J 

O.B J 16 

5.4 

0.14 0.22 

0.9 J 0.9 J 

4500 5800 

0.6 J 0.6 J 

26 J 26 J 

t.3 1.3 

2.2 2.2 

65.B J 296000 J 

2.1 J 6.3 J 

1.9 .I 29.2 J 

41.7 J 1700 J 

4.8 J 15.1 J 

6BOO J 91BOO J 

5.1 J 452 J 

0.3 J 95.7 J 

2.5 86.1 J 

376 241000 J 

3 J 127 J 

108 J 39000 J 

5.7 3BOO J 

0.02B J 0.12 J 

1.6 338 J 

1140 J 74400 J 

2.1 J 5 J 

11100 J 231000 J 

Units 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

ug/L 

ug/L 

uglL 

ug/L 

ug/L 

uglL 

uglL 

uglL 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug/L 

uglL 

uglL 

ug/L 

uglL 

ug/L 

uglL 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 
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Semple of Maximum 
Concentration 

Frequency 
of 

Detection 

16GWT2101 4110 

16GWT1501 1110 

16GWT1101 5110 

16GWT1B01 212 

16GWT1501 212 

16GWT2t01 1110 

16GWT1B01 212 

16GWTOB01 1110 

16GWT1501 1110 

16GWT2101 1110 

16GWT2101 1110 

16GWT0801 718 

16GWT1101 218 

16GWT0801 518 

16GWT0801 Bl8 

16GWT0801 218 

16GWT2101 718 

16GWTOB01 518 

16GWT0801 718 

16GWTOB01 518 

16GWTOB01 61B 

16GWTOB01 31B 

16GWT1901 818 

16GWTOB01 81B 

16GWT0801 21B 

16GWTOB01 81B 

16GWTOB01 BIB 

16GWTOB01 31B 

16GWT2101 BIB 

Range of 

Nondects'21 

0.5 

0.3 

0.3 

0.3 

0.3 

20 

0.3 

0.3 

B.35 

0.09. 1.3 

0.13. 1.5 

0.02 - 0.5 

19700 

0.69 - 1.1 

0.71 

0.24 - 0.47 

19.B - 73.5 

0.069. 2 

0.007 - 0.049 

0.094. 1.4 

Co~~:~t~~~on Upgradient Screening Potential ~o~~~i~~ 
Screeningf3l Concentrations

141 
Toxicity Value

15
l ARARITBC

161 
Source'61 

7.4 ND 

0.7 ND 

16 ND 

5.4 0.062 

0.22 0.01B 

0.9 ND 

5BOO 15 

0.6 ND 

26 ND 

1.3 ND 

2.2 ND 

296000 85.6 

6.3 ND 

29.2 0.66 J 

1700 17.B J - 21.6 J 

15.1 ND 

91800 7300 J - 212000 

452 ND 

95.7 9.2 J - 1B.7 J 

B6.1 0.87 J 

241000 287 J . 13700 J 

127 ND 

39000 6240 J • 35200 J 

3800 864J - 2440J 

0.12 ND 

33B 27 J - 36.7 J 

74400 73B J . 2640 J 

ND 

231000 17900 J - 20200 J 

550 N 

NA 

NA 

130 N 

NA 

4.3 c 

NA 

72 N 

21 N 

NA 

150 N 

NA 

NA 

1.1 N 

NA 

18 N 

NA 

NA 
950 

5 
5 

BO 
80 
NA 
NA 
NA 
NA 
700 
700 
NA 
NA 

NA 
NA 

1000 
1000 
10000 
10000 

NA 
2 
2 

NA 
NA 
NA 
NA 
50 
50 
NA 
NA 

NA 
IDEM 

FED-MCI. 
IDEM 

FED·MCL 
IDEM 

NA 
NA 
NA 
NA 

FED·MCL 
IDEM 

NA 
NA 

FED-MCL 
IDEM 

NA 
NA 

FED-MCL 
IDEM 

FED-MCL 
IDEM 

NA 
FED-MCL 

IDEM 
NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 

No NTX 

No BSL 

No NTX 

No SSL 

No NTX 

No SSL 

No SSL 

ASL 

ASL 

ASL 

ASL 

ASL 

NUT 

ASL 

ASL 

SSL 

ASL 

ASL 

NUT 

ASL 

BSL 

ASL 

NUT 

No BSL 

No NUT 
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TABLE 2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT· LOWER ZONE AND VALLEY WELLS 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Ex osure Medium: Groundwater 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 3 

Minimum Maximum Sample of Maximum 
Frequency Range of 

Concentration 
Exposure CAS 

Chemical Units 
Point Number Concentrationf1l Concentration<1l Concentration 

7440-31-5 Tin 3.9 J 3.9 J ug/L 16GWT0801 

7440-32-6 Titanium 32.3 J 1020 J ug/L 16GWT0801 

7440-62-2 .. 4.4 J 410 J ug/L 16GWT0801 

7440-66-6 Zinc 6.5 J 454 J ug/L 16GWT0801 

Dissolved Metals 
7429-90-5 Aluminum. Filtered 126 J 126 J ug/L 16GWT1801-F 

7440·36·0 ... 1.5 J 8.8 J ug/L 16GWT1101-F 

7440-38-2 .. 1.3 J 1.3 J 16GWT1801·F 

7440-39-3 .. ... 28 J 341 J ug/L 16GWT1801-F 

7440-70-2 Calcium. Filtered 7910 J 10600 J ug/L 16GWT1101·F 

7440-47-3 Chromium, Fiitered 0.59 J 0.59 J ug/L 16GWT1801-F 

7440-48-4 Cobalt. Filtered 4.8 J 7.5 J ug/L 16GWT1101-F 

7440-50-8 Copper, Filtered 2.8 J 2.8 J ug/L 16GWT1501-F 

7439-95-4 Magnesium, Filtered 2850 J 3500 J ug/L 16GWT1801-F 

7439·96·5 .. . .. 17.7 J 194 J ug/L 16GWT1101-F 

7440-02-0 Nickel, Filtered 4.6 J 5.2 J ug/L 16GWT1101·F 

7440·09-7 Potassium, Fillered 3410 J 5880 J ug/L 16GWT1801-F 

7440'23-5 Sodium, Filtered 77500 J 218000 J ug/L 16GWT1801-F 

7440·32-6 Titanium, Filtered 1.9 J 1.9 J ug/L 16GWT1801·F 

7440-62-2 Vanadium. Filtered 0.53 J 0.53 J ug/L 16GWT1801-F 

7440-66-6 Zinc. Filtered 1.6 .I 48.2 J ugll 16GWT1101-F 

Footnotes 
1 - Sample and duplicate are considered as two separale samples when determining the minimum and maximum concentrations. 
2 - V~lues presented are sample-specific quantilation limits. 
3 - The maximum detecled concentration Is used for screening purposes. 
4 · Upgradient samples are from location 16MW02. 

of Used for 
Nondects121 

Detection Screening13l 

1/8 0.06 - 2.6 3.9 

4/4 ··- 1020 

5/8 1.14 410 

618 2.7 - 4.8 454 

1/3 65.9. 85.5 126 

2/3 1.5 8.8 

1/3 1.3 -1.5 1.3 

3/3 --- 341 

3/3 ... 10600 

1/3 0.42 - 0.69 0.59 

213 1.1 7.5 

113 0.72 - 1.5 2.8 

3/3 -·- 3500 

313 --- 194 

2/3 1.4 5.2 

3/3 ... 5880 

313 --- 218000 

113 0.68. 0.85 1.9 

113 0.31 - 0.59 0.53 

313 --- 48.2 

5 ·The U.S. EPA Region 9 tap water screening level Is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotienl 
of 0.1 for noncarcinogens (denoted with a "N" flag), or an incremental cancer risk of 1.0E-6 ror carcinogens (denoted with a "C" flag) (U.S. EPA Region 9, October 2004). 

6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA. Winter 2004). 
Indiana Deparlment of Environmental Management (IDEM). Risk lnlegrated Syslem of Closure (RISC) residential closure levels for groundwaler (IDEM. January 2004). 

7 · The chemical is selecled as a COPC if the maximum detected concentration exceeds the risk-based COPC screening lever and its respective site background value. 
Chemicals selected as COPCs are Indicated by shaded chemical names. 

8 - Values are for hexavalent chromium. 
9 ·The MCL for this parameter is actually a treatment technique. The SOWA action level (at the tap) has been presented. 

Potential 
Hat1ona1e TOr 

Upgradient Screening Potential COPC Contaminant 
ARAR/TBC 

Concentrations141 Toxicity Value'51 ARAR/TBC"1 Flag Deletion or 
Source161 

Selection<11 

ND 2200 N NA NA No SSL 
NA NA 

3 J - 3.8 J 15000 N NA NA No SSL 
NA NA 

ND NA NA ..... ASL 
NA NA 

15.8 J - 50 J 1100 N NA NA No SSL 
11000 IDEM 

NA 3600 N t.i.l NA 

No SSL 
NA 

NA FED·MCL m&iilll ASL 
IDEM 

NA ,, 10 FED·MCL m&iilll ASL 
50 IDEM 

NA " 2000 FED-MCL ~ ASL 
2000 IDEM 

NA NA NA NA No NUT 
NA NA 

NA 11 N1n1 100 FED·MCL No SSL 

100 IOEM'm 
NA 73 N NA NA No SSL 

NA NA 
NA 150 N 1300 FED-MCL No BSL 

1300 IDEM 
NA NA NA NA No NUT 

NA NA 
NA .. NA NA m&iilll ASL 

NA NA 
NA 73 N NA NA No BSL 

NA NA 
NA NA NA NA No NUT 

NA NA 
NA NA NA NA No NUT 

NA NA 
NA 15000 N NA NA No BSL 

NA NA 
NA 3.6 N NA NA No BSL 

NA NA 
NA 1100 N NA NA No BSL 

11000 IDEM 

Definitions: 
ARAR/TBC =Applicable or Relevanl and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
MCL = Maximum Contaminant Level 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND= Not detected. 
PRG = Preliminary Remediation Goal 
SWDA · Safe Water Drinking Acl 
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Exposure 
Point 

CAS 
Number 

Associated Sameles 
16GWT0801 16GWT1802 
16GWT0802 16GWT2101 
16GWT1101 16GWT1901 

16GWT1101-F 16GWT2001 
16GWT1102 16GW0201 
16GWT1501 16GW0202 

16GWT1501-F 16GW0203 
16GWT1502 16GW0204 
16GWT1801 

16GWT1801-F 

TABLE 2.9 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUNDWATER· DIRECT CONTACT· LOWER ZONE AND VALLEY WELLS 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

Chemical 
Minimum Maximum 

Units 
Concentration111 Concentrationf11 

NSWCCRANE 
CRANE, INDIANA 

PAGE 3 OF 3 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

Range of 

Nondects121 

Concentration Potential 
Used for Upgradient Screening Potential ARAR/TBC COPC 

Screening!3l ConcentrationsC
4
l Toxicity Value

151 
ARAR/TBCc

61 
Source!61 Flag 

Rationale Codes: 
For seleclion as a COPC: 

ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT = Essenlial Nutrient 
NTX =No Toxicity Data 

411212005 



TABLE 2.10 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER - VAPOR INTRUSION - LOWER ZONE AND VALLEY WELLS 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Ex osure Medium: Groundwater 

NSWC CRANE 
CRANE, INDIANA 

Frequency 
Minimum Maximum Sample of Maximum Exposure CAS 

Chemical Units of 
Point Number Concentration11 l Concentration11l Concentration 

Lower Zone and Volatile Orqanic Compounds 
Valley Wells 67-64-1 Acetone 0.8 J 7.4 J ug/L 16GWT2101 

71-43-2 Benzene 0.7 J 0.7 J uo/L 16GWT1501 
67-66-3 Chloroform 0.8 J 16 uo/L 16GWT1101 
74-84-0 Ethane 1 5.4 Uo/L 16GWT1801 
74-85-1 Ethene 0.14 0.22 uq/L 16GWT1501 
100-41-4 Ethvlbenzene 0.9 J 0.9 J uq/L 16GWT2101 
74-82-8 Methane 4500 5800 ug/L 16GWT1801 
75-09-2 Methvlene Chloride 0.6 J 0.6 J uo/L 16GWT0801 
107-12-0 Prooionilrile 26 J 26 J Uo/L 16GWT1501 
108-88-3 Toluene 1.3 1.3 uo/L 16GWT2101 
1330-20-7 Total Xl./lenes 2.2 2.2 uq/L 16GWT2101 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 · The maximum detected concentration is used for screening purposes. 
4 - Upgradient samples are lrom location 16MW02. 

Detection 

4/10 
1/10 
5/10 
212 
212 
1/10 
212 
1/10 
1/10 
1/10 
1/10 

5 - Draft Guidance for Evaluating !he Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-02-052. 
Values are from Table 2c and correspond lo a target cancer risk level of 1 E-6 or HI =1 and an attenuation factor of 0.001. 

Range of 
Nondects121 

0.5 
0.3 
0.3 
---
---
0.3 
---
0.3 
20 
0.3 
0.3 

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. 
Chemicals selected as COPCs are indicated by shaded chemical names. 

Associated Samples 
16GWT0801 16GWT1802 
16GWT0802 16GWT2101 
16GWT1101 16GWT1901 

16GWT1101-F 16GWT2001 
16GWT1102 16GW0201 
16GWT1501 16GW0202 

16GWT1501-F 16GW0203 
16GWT1502 16GW0204 
16GWT1801 

16GWT1801-F 

Concentration 
Used for 

Screening(3l 

7.4 
0.7 
16 
5.4 
0.22 
0.9 

5800 
0.6 
26 
1.3 
2.2 

Potential 
Rationale !or 

Upgradient Screening Potential COPC Contaminant 
ARAR/TBC 

Concentrationsf4l Toxicity Value151 ARAR/TBC Flag Deletion or 
Source 

Selection161 

ND 220000 NA NA No SSL 
ND 5 NA NA No SSL 
ND 80 NA NA No SSL 

0.062 NA NA NA No NTX 
O.ot8 NA NA NA No NTX 

ND 700 NA NA No SSL 
15 NA NA NA No NTX 
ND 6.7 NA NA No BSL 
ND NA NA NA No NTX 
ND 1500 NA NA No SSL 
ND NA NA NA No SSL 

Definitions: 
ARAAfTBC =Applicable or Relevant and Appropriale Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estlmaled value 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND = Not detecled. 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and sile background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essenlial Nulrienl 
NTX =No Toxicity Data 
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Scenario Timeframe: Current/Future 
Medium: Surface Water 
Ex osure Medium: Surface Water 

Exposure 
Point 

Gullies 

CAS 
Number 

67-64-1 Acetone 

Chemical 

156-59-2 cis-1,2-Dichloroelhene 

79-01-6 

Ener etics 
35572-78-2 2-Amino-4,6-0initrotoluene 

19406-51 ·0 4-Amino-2.6-Dinitrotoluene 

2691-41-0 HMX 

121-82-4 

Total Metals 
7429-90-5 

7440-36-0 

7440-38-2 

ntimony 

7 440-39-3 - -

7 440-41-7 Berylliurn 

7440-43-9 

7440-70-2 Calcium 

7440-47-3 hromium 

7440-48-4 Cobalt 

7440-50-8 Copper 

7439-89-6 

7439-92-1 

7439-95-4 Magnesium 

7439-96-5 

7440-02-0 Nickel 

7440-09-7 Potassium 

7440-23-5 Sodium 

7440-28-0 Thallium 

7440-31·5 Tin 

7440-32-6 Tilanium 

7440-62-2 anad1um 

7440-66-6 

TABLE 2,11 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 

Concentration11
> Concentration111 

0.5 J 2.8 J 

1.4 3.4 

0.8 J 26 

0.29 J 0.29 J 

0.63 0.63 

0.27 J 4,8 

0.29 J 24 

173 J 9510 J 

4.2 J 14.2 J 

0.29 J 3.8 J 

44.3 J 425 J 

0.02 J 0.5 J 

0.2 J 4.4 

6800 J 49600 J 

1.4 J 11.8 J 

0,11 J 4.6 J 

0.95 J 134 J 

278 J 9990 J 

4.8 J 281 J 

1310 J 9450 J 

4.9 J 443 J 

1.2 J 11.8 

727 4520 J 

1820 J 18900 J 

0.16 J 0.16 J 

0.47 ,I 0.84 J 

2 J 156 J 

0.63 J 19 J 

16.9 J 1340 J 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 
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Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

16SW2701 3/10 

16SW2901 2/11 

16SW2901 5/11 

16SW3001 1/7 

16SW3001 1/7 

16SW3001 3/7 

16SW3001 2/7 

16SW1501 18/21 

16SW0301 8/21 

16SW1501 15/21 

16SW0601 21/21 

16SW2801 12/21 

16SW0601 15/21 

16SW0601 21/21 

16SW1501 11/21 

16SW1501 18/21 

16SW0401 19/21 

16SW1501 18/21 

16SW0401 17/21 

16SW1501 21/21 

16SW1501 18/21 

16SW2701 18/21 

16SW1101 21/21 

16SW1101 16/21 

16SW0601 1/21 

16SW0401 2/21 

16SW1501 4/4 

16SW1501 15/21 

16SW0401 19/21 

Range of 

Nondects12> 

0.5 

0.3 

0.3 

0.25 - 0.255 

0.25 - 0.255 

0.25 - 0.255 

0.25 - 0.255 

87.3 - 128 

0.085 - 2.7 

0. 16 - 0.52 

0.02 - 0.52 

0.04 - 0.4 

'0.34 - 1.3 

0.1 - 0.48 

1.1 - 1.5 

44.6 - 114 

0.27 - 0.55 

3 - 10 

0.94 - 1.6 

1070-1540 

0.04 -0.41 

0.05 - 0.52 

0.56 - 1.14 

4.2- 12.3 

Co~~:~t~~~ion Upgradient Screening 

Screeningc3l Concentrations'
41 

Toxicity Value
151 

2.8 0.6 J 550 N 

3.4 ND 

26 ND 

0.29 ND 0.73 N 

0.63 ND 0.73 N 

4.8 ND 180 N 

24 ND 

9510 485 J - 891 J 

14.2 ND 

3.8 ND 

425 53.4 J - 57.3 J 

0.5 ND 7.3 N 

4.4 ND 

49600 16600 J - 38700 J _NA 

11.8 0.78 J 

4.6 ND 73 N 

134 ND 150 N 

9990 263J-599J " 
281 ND NA 

9450 5820 J - 7810 J NA 

443 19.2J-135J 

11.8 1.1 J - 2.3 J 73 N 

4520 1780 J - 2230 J NA 

18900 9580 J - 15000 J NA 

0.16 ND 0.24 N 

0.84 ND 2200 N 

156 3.4 J - 19.7 J 15000 N 

19 0.85 J 

1340 16.6 J 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

11000 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

FED-MCL 
IDEM 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

IDEM 

BSL 

ASL 

BSL 

Nn llSL 

Nn BSL 

ASL 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 

NUT 

ASL 

BSL 

BSL 

ASL 

ASL 

NUT 

ASL 

BSL 

No NUT 

No NUT 

No BSL 

No BSL 

No BSL 

ASL 

ASL 
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Exposure 
Point 

CAS 
Number 

Chemical 

Dissolved Metals 
7429-90-5 Aluminum. Filtered 

7440-36-0 nt1mony, Filtered 

7440-38-2 

7440-39-3 

7440-41-7 Beryllium, Filtered 

7440-43-9 

7440-70-2 Calcium, Filtered 

7440-47-3 Chromium, Filtered 

7440-48-4 Cobalt, Filtered 

7440-50-8 Copper, Filtered 

7439-89·6 Iron, Filtered 

7439-92-1 

7439-95-4 Magnesium, Filtered 

7439-96-5 

7439-97-6 Mercury, Filtered 

7440-02-0 Nickel, Filtered 

7440-09-7 Potassium. Filtered 

7440-23-5 Sodium, Filtered 

7440-32-6 Titanium, Filtered 

7440-66-6 Zinc, Filtered 

Miscellaneous Parameters 
Nitrite/Nitrate·N 

TABLE 2.11 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SWMU 16 (CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR) 

Minimum Maximum 
Concentration111 ConcentrationC1l 

21 J 124 

4.3 J 10.8 J 

0.26 J 0.65 J 

43.2 J 335 J 

0.02 J 0.1 J 

0.12 J 3.7 

6570 J 49100 J 

2.1 J 2.1 J 

0.09 J 2.9 J 

1 J 35.7 J 

76.4 J 188 J 

0.81 J 35.8 J 

1280 J 8870 J 

1.9 J 171 J 

0.04 J 0.04 J 

0.95 J 9.4 

647 4720 

2030 J 19900 J 

1.4 J 1.6 J 

3.1 J 421 J 

0.11 0.55 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 
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Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

16SW2701-F 8121 

16SW0301-F 6/21 

16SW1101-F 3121 

16SW0601-F 21121 

ug/L SW1302-F, 16SW2701 6121 

ug/L 16SW0901-F 15121 

ug/L 16SW1501-F 21121 

ug/L 16SW3001·F 1121 

ug/L 16SW1301-F 17121 

ug/L 16SW1001-F 17121 

ug/L 16SW2901-F 9121 

ug/L 16SW0301-F 15121 

ug/L 16SW1501-F 21121 

ug/L 16SW1201-F 18121 

ug/L 16SW1501-F 1121 

ug/L 16SW1202-F 18121 

ug/L 16SW1101-F 21121 

ug/L 16SW1101-F 15121 

ug/L 16SW1301-F 214 

ug/L 16SW1601-F 18121 

mg/L 16SW1302 417 

Range of 
Nondects!2> 

8.35 - 71.1 

0.21 • 3.4 

0.07. 0.22 

0.02. 0.06 

0.039. 0.09 

0.16. 0.7 

0.088. 0.11 

0.57. 0.93 

7.8. 131 

0.08. 0.38 

0.82-9.7 

0.02. 0.03 

0.83. 1.4 

1060. 1480 

0.55. 1.1 

6. 197 

0.025. 0.05 

Co~~:~t~~!ion Upgradient Screening 

Screeningc31 Concentrationsf
4
l Toxicity Value151 

124 164 J 3600 N 

10.8 ND 

0.65 ND 

335 46.6 J. 57.2 J 

0.1 ND 7.3 N 

3.7 ND 

49100 15700 J. 37400 J NA 

2.1 ND 11 N 

2.9 2.7 J . 3.1 J 73 N 

35.7 ND 150 N 

188 ND 1100 N 

35.8 ND NA 

8870 5400 J . 7390 J NA 

171 10.9 J. 29.8 J 

0.04 ND 1.1 N 

9.4 1.2 J 73 N 

4720 1550J-2140J NA 

19900 9010 J. 14000 J NA 

1.6 1.5 J • 8.5 J 15000 N 

421 18.1 J . 33.3 J 1100 N 

0.55 0.07 . 3.2 

NA 
NA 
100 
110 
NA 
NA 

1300 
1300 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
FED-MCL 

IDEM 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA 
NA 
NA 

11000 

NA 

NA 
NA 
NA 

IDEM 

FED-MCL 
NA 

ASL 

ASL 

ASL 

SSL 

ASL 

NUT 

BSL 

BSL 

BSL 

SSL 

ASL 

NUT 

ASL 

SSL 

No SSL 

No NUT 

No NUT 

No BSL 

No SSL 

No BSL 

411212005 



Scenario Timeframe: CurrenUFuture 
Medium: Surface Water 
Ex osure Medium: Surface Water 

Exposure 
Point 

Footnotes 

CAS 
Number 

Chemical 
Minimum 

TABLE 2.11 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

PAGE 3 OF 3 

Maximum 

Concentration< 11 Concentration111 Units 
Sample of Maximum 

Concentration 

Frequency 
of 

Detection 

Range of 

Nondects121 
Co~~:~t~:~on Upgradient Screening Potential ~~:i:~ COPC 

Screening(:iJ Concentrations!
4

l Toxicity Value
151 

ARAR/TBC!&I Source161 Flag 

Definitions: 
1 - Sample and dupltcate are considered as two separale samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 

AAAA!TBC =Applicable or Relevant and Appropriate Requirements To Be Considered 
C =Carcinogen 

3 - The maximum detected concentration is used for screening purposes. 
4- Upgradient samples are from locations 16SW/SD14. 16SW/SD20, and 16SW/SD21. 
5 - The U.S. EPA Region 9 tap water PRG Is presented. Value represents lhe risk based lap water screening level divided by 10 to correspond to a target hazard quotient 

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, updated December 28. 2004). 

6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). 
Indiana Department of Environmental Management (IDEM), Risk lnlegrated System of Closure (RISC) residential closure levels for groundwater (IDEM, January 2004). 

7 - The chemical is selected as a COPC if the maximum detected concenlration exceeds the risk-based COPC screening level and its respective site background value. 
Chemicals selected as COPCs are indicated by shaded chemical names. 

8 - Value is for naphthalene. 
9 - Value is for pyrene. 
1 O · One tenth of the noncarcinogenic PRG is less than the carcinogenic PAG. thererare the one tenth noncarcinogenic PAG is presented. 
11 - Values are for aminodinitrotoluene. 
12 - Values are for hexavalent chromium. 
13 ·The MCL for this parameter Is actually a treatment technique. The SOWA action level (at the tap) has been presented. 

Associated Samples 
16SW0301 16SW1001 

16SW030H 16SW1001-F 
16SW0401 16SW1101 

16SW0401-F 16SW1101-F 
16SW0501 16SW1201 

16SW0501-F 16SW1201-F 
16SW0601 16SW1202 

16SW0601-F 16SW1202-F 
16SW0801 16SW1301 

16SW0801-F 16SW1301-F 
16SW0901 16SW1302 

16SW0901-F 16SW1302-F 

16SW1501 
16SW1501-F 
16SW1601 

16SW1601-F 
16SW1701 

16SW1701-F 
16SW2301 

16SW2301-F 
16SW2601 

16SW2601-F 
16SW2701 

16SW2701-F 

16SW2801 
16SW2801·F 
16SW2901 

16SW2901·F 
16SW3001 

16SW3001-F 
16SW1401 

16SW1401-F 
16SW2001 

16SW2001·F 
16SW2101 

16SW2101-F 

COPC = Chemical Of Potential Concern 
J = Estimated value 
MCL = Maximum Contaminant Level 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND = Not detected. 
PRG = Preliminary Remediation Goal 
SWOA = Safe Water Drinking Act 

Rationale Codes: 
For selection as a COPC: 
ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrienl 
NTX =No Toxicity Data 
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Exposure 
Point 

CAS 
Number 

Ener etics 

Chemical 

Turkey Creek 2691-41-0 HMX 

Total Metals 
7429-90-5 Aluminum 

7440-38-2 

7440-39-3 Barium 

7440-41-7 Beryllium 

7440-43-9 Cadmium 

7440-70-2 Calcium 

7440-48-4 Cobalt 

7440-50-8 Copper 

7439-89-6 Iron 

7439-92-1 Lead 

7439-95·4 Magnesium 

7439-96-5 

7440-02-0 Nickel 

7440-09-7 Potassium 

7440-23-5 Sodium 

7440-62-2 Vanadium 

7440-66-6 Zinc 

Dissolved Metals 
7429-90-5 Aluminum, Filtered 

7440·39-3 Barium, Filtered 

7440-41-7 Beryllium, Flllered 

7440-43-9 Cadmium, Filtered 

7440-70-2 Calcium, Filtered 

7440-48-4 Cobalt. Filtered 

7440-50-8 Copper, Filtered 

7439-89-6 Iron, Filtered 

7439-92-1 Lead, Filtered 

7439-95-4 Magnesium, Filtered 

7439-96-5 anganese, Filtered 

TABLE 2.12 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 

Concentration111 Concentration111 

0.32 J 0.32 J 

146 J 822 J 

0.37 J 0.37 J 

48.1 J 95.7 J 

0.09 J 0.09 J 

0.66 J 0.66 J 

9360 J 17900 J 

0.14 J 0.72 J 

0.24 J 4.1 J 

43.6 J 886 J 

1.2 1.2 

3370 6340 J 

21.5 476 

4.5 J 5.7 

989 J 1680 

3660 J 8600 J 

1.5 J 1.5 J 

6.9 J 18.7 J 

90.1 119 J 

43.7 J 98.3 J 

0.04 J 0.04 J 

1.4 1.4 

9910 J 17400 J 

0.16 J 1.9 

0.22 J 3.9 J 

11.8 J 163 

0.54 J 0.54 J 

3020 J 6450 

7.7 1970 J 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NSWC CRANE 
CRANE, INDIANA 
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Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

16SW2401 

16SW1901 

16SW1901 

16SW2401 

16SW1901 

16SW1901 

16SW2501 

16SW2501 

16SW1901 

16SW1901 

16SW1901 

16SW2501 

16SW2501 

16SW2401 
16SW2501 
16SW1901 

16SW2401 

16SW1901 

16SW1901 

16SW2401-F 

16SW2401-F 

16SW1901-F 

16SW1901-F 

16SW2501-F 

16SW2501-F 

16SW1901-F 

16SW2501-F 

16SW1901-F 

16SW2501-F 

16SW2501-F 

1/1 

213 

1/3 

3/3 

1/3 

1/3 

3/3 

3/3 

3/3 

3/3 

1/3 

3/3 

3/3 

3/3 

3/3 

3/3 

1/3 

3/3 

2/3 

3/3 

1/3 

113 

3/3 

3/3 

3/3 

3/3 

1/3 

3/3 

3/3 

Range of 

Nondectsf2l 

48.7 

0.09 - 0.23 

0.02 - 0.03 

0.039 - 0.05 

0.11 -0.31 

1.14 

61.8 

0.02 

0.039 

0.11 - 0.19 

Concentration 
Used for 

Screening131 

0.32 

822 

0.37 

95.7 

0.09 

0.66 

17900 

0.72 

4.1 

886 

1.2 

6340 

476 

5.7 

1680 

8600 

1.5 

18.7 

119 

98.3 

0.04 

1.4 

17400 

1.9 

3.9 

163 

0.54 

6450 

1970 

Upgradient Screening Potential ~o~~~i:~ 
Concentration141 Toxicity Value151 ARARfTBC

16
) Source1s1 

ND 180 N 

ND 3600 N 

ND , ,, 
23 J 260 N 

ND 7.3 N 

ND 1.8 N 

9930 J NA 

ND 73 N 

2.7 J 150 N 

ND 1100 N 

ND NA 

2460 J NA 

30 J 

ND 73 N 

790 J NA 

8330 J NA 

ND 3.6 N 

ND 1100 N 

ND 3600 N 

48.2 J 260 N 

ND 7.3 N 

ND 1.8 N 

10100 J NA 

2.6 J 73 N 

ND 150 N 

ND 1100 N 

ND NA 

3770 J NA 

12.5 J 

NA 
NA 

NA 
NA 
10 
50 

2000 
2000 

NA 

NA 
NA 

NA 
NA 

FED·MCL 
IDEM 

FED-MCL 
IDEM 

FED-MCL 
IDEM 

FED·MCL 
IDEM 

NA 
NA NA 
NA 
NA 

1300 
1300 
NA 
NA 
15 

NA 
NA 

FED-MCL 
IDEM 

NA 
NA 

FED·MCL 
15 IDEM 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA 
NA 
NA 

11000 

NA 
NA 

2000 
2000 

NA 
NA 
NA 
NA 

1300 
1300 
NA 
NA 
15 
15 
NA 
NA 
NA 

NA 
NA 
NA 

IDEM 

NA 
NA 

FED·MCL 
IDEM 

FED·MCL 
IDEM 

FED·MCL 
IDEM 

NA 
NA 
NA 
NA 

NA 
NA 

FED·MCL 
IDEM 

NA 
NA 
NA 

NA NA 

No BSL 

No BSL 

No NUT 

No BSL 

BSL 

BSL 

BSL 

NTX 

ASL 

NTX 

No NUT 

No NUT 

No BSL 

No BSL 

No BSL 

No BSL 

No BSL 

No BSL 

No NUT 

No BSL 

BSL 

BSL 

BSL 

NUT 

ASL 
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TABLE 2.12 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Ex osure Medium: Surface Water 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

CAS Minimum Maximum Sample of Maximum 
Frequency Range of 

Concentration 
Exposure 

Chemical Units 
Point Number Concentration( 1l Concentration'11 Concentration 

7440-02-0 Nickel, Filtered 4 J 8.6 ug/L 16SW2501-F 

7440-09-7 Potassium, Fillered 1030 J 1900 J ug/L 16SW2501-F 

7440-23-5 Sodium, Fiitered 3840 J 8190 J ug/L 16SW2401-F 

7440-66-6 Zinc, Filtered 9.1 J 21.8 J ug/L 16SW2401-F 

Miscellaneous Parameters 
Nitrlte/Nitrate-N 0.05 0.05 mg/L 16SW2401 

Footnotes 
1 - Sample and duplicale are considered as two separale samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentralion is used for screening purposes. 
4 - Upgradient concentrations are from location 16SW/SD18. 

of 
Detection Nondects121 

3/3 ---

3/3 ---

3/3 ---
3/3 ---

1/1 ---

5 - The U.S. EPA Region 9 tap water PRG is presented. Value represents the risk based tap water screening level divided by 10 to correspond to a target hazard quotient 
of 0.1 for noncarcinogens (denoled 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, updated December 28, 2004). 
6 - U.S. EPA Primary Drinking Water Standard (U.S. EPA, Winter 2004). 

Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for groundwater (IDEM. January 2004). 
7 - 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. 

Chemlcats selected as COPCs are indicated by shaded chemical names. 
8 -The MCL for this parameter is actually a treatment technique. The SOWA action revel (at the tap) has been presented. 

Associated Samples 
16SW1901 

16SW1901-F 
16SW2401 

16SW2401-F 
16SW2501 

16SW2501-F 

Used for 

Screeningf3) 

8.6 

1900 

8190 

21.8 

0.05 

Potential 
Hat1ona1e ror 

Upgradient Screening Potential 
ARAR/TBC 

COPC Contaminant 

Concentration1' 1 Toxicity Value151 ARAR/TBC"1 
Sourcec6l 

Flag Deletion or 

Selection'11 

ND 73 N NA NA No SSL 
NA NA 

846 J NA NA NA No NUT 
NA NA 

4360 J NA NA NA No NUT 
NA NA 

ND 1100 N NA NA No BSL 
11000 IDEM 

ND 1 1 FED-MCL No BSL 
NA NA 

Definitions: 
ARAR/TBC =Applicable or Relevant and Appropriale Requirements To Be Considered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
MCL = Maximum Contaminant Level 
N = Noncarcinogen 
NA = Not Applicable/Not Available 
ND = Not detected. 
PRG = Prelimlnary Remediation Goal 
SWDA = Safe Water Drinking Act 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BSL = Below Screening Level 
NUT = Essential Nutrient 
NTX = No Toxicily Dala 
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Exposure 
Point 

Gullies 

Chemical 

120-12-7 
56-55-3 
50-32-8 

205-99-2 
191-24-2 
207-08-9 
218-01-9 
84-74-2 
53-70-3 
122-39-4 
206-44-0 
86-73-7 
193-39-5 
91-20-3 
85-01-8 
129-00-0 

Ener etics 
606-20-2 
121-82-4 

Herbicides 
87-86-5 

ounds 

Aluminum 
Antimony 
Arsemc 
Barium 

rene 

lnor anics 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
~ 
Cadmium 

7440-70-2 Calcium 

7440·47·3 Chromium 
7440-48-4 c b 
7440-50-8 
7439-89-6 
7439-92-1 
7439-93-2 Lithium 

Copper 
Iron 
Lead 

7439-95-4 M 
7439-96-5 
7439-97-6 
7440-02-0 

Manganese 
Mercury 
Nickel 

7440r09·7 Potassium 
7782-49·2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440·24·6 Strontium 
7440-31-5 Tin 

7440·32·6 Titanium 
7440-62-2 Vanadium 

Zmc 7440-66-6 

TABLE 2-13 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT - GULLY 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 
Concentration(1l Concentration!1

> 

3J 69 J 
3J 3J 
2 J 2 J 
2 J 19 

5 J 5 J 
8 J 8 J 
4 J 8 
5 J 15 
5 J 66 
7 J 84 
SJ 120 

5 J 65 
7 J 65 
5J 100 

130 J 130 J 
18 18 

140 J 170 J 
SJ 160 
BJ 8 J 
7 J 55 
5J 6 J 
4 J 100 
BJ 170 

0.54 J 0.92 J 
0.27 J 0.27 J 

2.6 J 19 J 

5560 19500 J 
0.65 J 174 J 
2.5 J 34.1 J 

56.6 J 2820 J 
0.43 J 2.3 J 
0.47 J 27.2 J 
395 J 98100 J 
13.3 J 85.2 J 
2.5 J 41.2 J 
9.2 J 2570 J 

16500 J 127000 J 
13.6 J 15200 J 
2.9 J 10.4 J 

470 J 6080 J 
54.6 J 2510 J 

0.023 J 4.6 
8.9 J 804 J 

282 J 1530 J 
0.33 J 1.5 J 

1.5 J 1.5 J 
33.8 J 283 J 

51 J 2740 J 
0.4 J 19.6 J 
9.4 J 156 J 

12.8 J 71.7 J 
68.3 J 23400 J 

NSWC CRANE 
CRANE, INDIANA 
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Sample of Maximum 
Concentration 

16SD2201 
16SD1201 
16SD2701 
16SD2901 

16SD0301 
16SD0501 
16SD0301 
16SD0501 
16SD0501 
16SD0501 
16SD0501 

16SD0501 
16SD0501 
16SD0501 
16SD0801 
16SD0501 
16SD0301 
16SD0501 
16SD0501 
16SD0501 
16SD0301 

16SD0501 
16SD0501 

16SD1501 
16SD0301 

16SD1101 

16SD0402 
16SD0601 
16SD2601 
16SD0301 
16SD1301 
16SD0402 
16SD0602 

16SD1002 
16SD1201 
16SD0601 
16SD1002 
16SD0601 
16SD0401 
16SD0501 
16SD2601 
16SD0402 
16SD0602 
16SD0902 
16SD1301 
16SD2901 
16SD1102 
16SD0301 
16SD0602 
16SD0401 
16SD1301 
16SD0301 

Frequency 
of 

Detection 

6/10 
1/10 
1/10 
2/10 

1/10 
1/10 
3/10 
4/10 
8/10 
6/10 
7110 
7110 
6/10 
8/10 
1/9 

1/10 
219 

9/10 
1/10 
6/10 
2110 

8/10 
9/10 

2114 
1114 

5/9 

31131 
30/31 
31131 
31131 
21/31 
30/31 
31131 

31131 
31/31 
31131 
31/31 
31/31 

9/9 
31131 
31/31 
26/31 
31131 
31131 
18/31 
1131 
8/31 
9/9 

20/31 
14/14 
31131 
30/31 

Range of 
Nondectsf2l 

1.3-10 
0.948 - 1.58 
0.948 - 1.58 
0.948 - 1.58 

4 - 5.8 
3.9 - 5.8 

4.1 - 5.8 
3.9 - 4.6 
4.3 - 4.4 
3.9 - 4.6 
3.9 - 4.6 
4.3 - 4.6 
3.9 - 4.6 
4.4 -4.6 
79 - 120 
3.9 - 5.8 
82 - 120 

4.6 
3.9 - 5.8 
4.1 - 4.6 
4.1 - 5.8 
4.3- 4.6 

4.6 

0.25 
0.25 

0.55 - 0.6 

0.6 

0.39 - 1.4 
0.33 

0.03 - 0.056 

0.14 - 0.57 
0.D1- 0.53 
11.7-65.3 

0.31 - 1.8 

270 

Concentration 
Used for 

Screeningf3l 

69 
3 
2 
19 

15 
66 
84 
120 

65 
65 
100 
130 
18 

170 
160 
8 

55 

100 
170 

0.92 
0.27 

19 

19500 
174 
34.1 
2820 
2.3 

27.2 
98100 

85.2 
41.2 
2570 

127000 
15200 
10.4 
6080 
2510 
4.6 
804 
1530 
1.5 
1.5 
283 

2740 
19.6 

156 
71.7 

23400 

Upgredient 

Concentrations14l 

5J-7J 
ND 
ND 
ND 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND 
ND 

NA 

8710 J - 12800 J 
1.3 J - 1.7 J 

24.4 J - 27.5 J 
84.5 J - 454 J 

1.6 J - 3J 
0.38 J - 0.62 J 
539J-846J 

36.9 J - 85 J 
29.7 J - 38.7 J 
14.8J-15J 

74000J-141000J 
29.6 J - 73.2 J 

NA 
491 J-916J 

2270 J - 3650 J 
0.026 J - 0.043 J 

34.5 J - 39.2 J 
739J-1120J 
0.7 J - 1.2 J 

ND 
40.3 J - 43.9 J 

NA 
ND 

39.5 J - 54.3 J 
43.7 J -52.4 J 
109J-131 J 

1400000 N 
4300 N 
9400 N 

53 c 

5600 N 
370000 N 
370000 N · 

2200000 N 
620 c 

620 c 
230000 N ' 

6200 c 
62000 c 

610000 N 
62 c 

150000 N 
230000 N 
270000 N 

620 c 
5600 N 

230000 N' 
230000 N 

Potential 
Potential ARARfTBC 

ARARfTBC
161 

Sourcer61 

4800000 IDEM 
110000 IDEM 

NA NA 
710 IDEM 

3200000 IDEM 
9500000 IDEM 
1100000 IDEM 

47000000 IDEM 
5000 IDEM 
500 IDEM 
5000 IDEM 

50000 IDEM 
50000 IDEM 

500000 IDEM 
18000000 IDEM 

500 IDEM 
NA NA 

6300000 IDEM 
6300000 IDEM 

5000 IDEM 
3200000 IDEM 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

BSL 
SSL 

BSL 
SSL 

BSL 

ASL 
ASL 
ASL 
ASL 
BSL 
ASL 
NUT 

SSL 
SSL 
ASL 
ASL 
ASL 
BSL 
NUT 
ASL 
ASL 
ASL 
NUT 
SSL 
BSL 
NUT 
SSL 
BSL 

BSL 
ASL 
ASL 
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TABLE 2·13 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SEDIMENT· GULLY 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

Exposure 
Point 

Footnotes 

CAS Number Chemical 
Minimum Maximum 

Concentration<1
) Concentration!1

l 
Units 

NSWC CRANE 
CRANE, INDIANA 

PAGE20F2 

Sample of Maximum 
Concentration 

Frequency 
of 

Detection 

1 · Sample and duplicale are considered as two separate samples when determining the minimum and maximum concentralions. 
2 · Values presented are sample-specific quanlilation limits. 
3 · The maximum detected concentration is used for screening purposes. 
4 - Upgradient samples are from locations 16SW/S014. 16SW/SD20, and 16SW/SD21. 

Range of 

Nondectsc21 

Concentration 
Used for 

ScreeningC3l 

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 quolienl 
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). 

6 - Indiana Department of Environmenlal Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 - The chemical is selected as a COPC If the maximum detected concentration exceeds the risk-based COPC screening level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 · The value for naphthalene is used as a surrogate for 2-methylnaphthalene. 
9 - The value for acenaphthene is used as a surrogate for acenaphthylene. 
10 - The value for pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanlhrene. 
11 - Value is for dinitrotoluene mixtures. 
12 ·The RSC for residential land use for lolal chromium is presented. 
13 ·Value is for hexavalent chromium. 
14 - One tenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented. 
15 - The printed PRG table lists a ceiling limit of 100,000 mg/kg as the PRG. 

The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. 

Associated Samoles 
16500201 16500802 
16500301 16500901 
16500302 16500902 
16500401 16501001 
16500402 16501002 
16800501 16S01101 
16S00502 16801102 
16800601 16801201 
16S00602 16S01202 
16800801 16801301 

16801302 
16801501 
16801601 
16801602 
16801701 
16802201 
16802302 
16802601 
16502701 
16802801 

16802901 
16803001 
16801401 
16502001 
16802101 

Upgradient 

Concentrations141 

Definitions: 

EPA Region 9 PRG 

(Residentiat)c~i 

ARARfTBC =Applicable or Relevant and Appropriate Requirements To Be Consrdered 
C = Carcinogen 
COPC = Chemical Of Potential Concern 
J = Estimated value 
N = Noncarcinogen 
NA= Not Applicable/Not Available 
ND= Nol delected 
PRG = Preliminary Remediation Goal 
sat = Soil Saluralion Limit 

Rationale Codes: 
For selection as a COPC: 
ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Dala 
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Scenario Timeframe: Current/Future 
Medium: Sediment 
Ex osure Medium: Sediment 

Exposure 
Point 

Chemical 

Turkey Creek Volatile Or enlc Com ounds 
67-64· 1 Acetone 

lnor anics 
7429-90-5 
7440·36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440·70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439·96-5 
7439-97-6 
7440-02-0 

Aluminum 

Arsenic 

7782-49-2 Selenium 
7440-32-6 Titanium 
7440-62-2 
7440-66-6 Zinc 

TABLE2.14 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT-TURKEY CREEK 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

Minimum Maximum 

Concentration!1
> Concentretionf1l 

7J 7 J 
22 22 

8730 J 10500 J 
0.8 J 1.1 J 

7J 30.8 J 
69.7 J 110 J 

1.5 J 2.4 J 
0.54 J 0.79 J 
539 J 973 J 
16.3 J 79.9 J 
16.1 J 26.9 J 
13.4 J 15.1 J 

15800 J 122000 J 
23.3 J 32.9 J 
400 J 916 J 
398 J 1900 J 

0.022 J 0.022 J 
20.8 J 43.4 J 
462 J 1040 J 
0.5 J 0.8 J 

50.6 J 50.6 J 
21.1 J 51.2 J 
84.4 J 206 J 

NSWC CRANE 
CRANE, INDIANA 

Sample of Maximum 
Concentration 

16SD1901 
168D1901 

16SD1902 
16SD1901, 168D2501 

168D1901 
16SD1901 
16SD1901 
16SD1901 
16SD1901 
168D2401 
16SD1901 
16SD1902 
168D1901 
16SD2501 
16SD2501 
16SD1901 
16SD1901 
16SD1901 
16SD2501 
16SD2401 
16SD1901 
16SD2401 
16SD1901 

Frequency 
of 

Detection 

1/1 
1/1 

4/4 
314 
4/4 
4/4 
314 
314 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
1/4 
4/4 
4/4 
3/4 
1/1 
4/4 
4/4 

Range of 
Nondects12l 

0.74 

0.4 
0.47 

0.036 - 0.046 

0.31 

Concentration 
Used for 

Screening131 

7 
22 

10500 
1.1 

30.8 
110 
2.4 

0.79 
973 
79.9 

26.9 
15.1 

122000 
32.9 
916 
1900 
0.022 
43.4 
1040 
0.8 

50.6 
51.2 
206 

Upgradient 

Concentration14, 

ND 
ND 

8090 J 
1.2 J 

34.8 J 
62.5 J 
2.6 J 

0.54 J 
362 J 
78.5 J 
21.4 J 
12.6 J 

124000 J 
28.1 J 
292 J 
1370J 
0.025 J 

43 J 
438 J 
0.5 J 

56.4 J 
56.3 J 
92.5 J 

EPA Region 9 PRG 

(Residential)!51 

1400000 N 
9400 N 

3.1 N 

540 N 
15 N 

3.7 N 
NA 
210 c 
140 N 

1 

310 N 

400 
NA 

2.3 N 
160 N 
NA 
39 N 

31000 N 

2300 N 

Footnotes Definitions: 

4800000 IDEM SSL 
NA NA SSL 

NA NA ASL 
140 IDEM SSL 

IDEM ASL 
23000 IDEM SSL 

680 IDEM SSL 
12 IDEM SSL 

NA NA NUT 
430 IDEM SSL 

NA NA SSL 
13000 IDEM SSL 

NA NA ASL 
400 IDEM SSL 
NA NA NUT 
NA NA ASL 
100 IDEM BSL 

6900 IDEM BSL 
NA NA NUT 

1700 IDEM BSL 
NA NA BSL 
NA NA ASL 

100000 IDEM BSL 

1 - Sample and duplicale are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 

AAAR!TBC =Applicable or Relevant and Appropriate Requiremen1s To Be Cons1rlered 
C = Carcinogen 

3 - The maximum detected concentration is used for screening purposes. 
4 - Upgradient concenlralions are from location 16SW/SD 18. 
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 10 a target hazard quotient 

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). 
6 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential closure levels for soil (IDEM, January 2004). 
7 ·The chemical is selected as a COPC if the maximum detected concentration exceeds the risk·based COPC screening level and is statistically 

determined to be above site background. Chemicals selected as COPCs are indicated by shaded chemical names. 
8 · The ABC for residential land use lor total chromium is presented. 
9 - Value is for hexavalent chromium. 
10 ·One lenth of the noncarcinogenic PRG is less than the carcinogenic PRG, therefore the one tenth noncarcinogenic PRG is presented. 
11 ·The printed PRG !able lists a ceiling limit ol 100.000 mg/kg as lhe PRG. 

The value presented is 1/10 of the actual risk-based PRG presented in the electronic version of the PRG table. 

Associated Samples 
16SD1901 16SD2501 
16SD1902 16SD1801 
16SD2401 

COPC = Chemical Of Potential Concern 
J = Eslimaled value 
N = Noncarcinogen 
NA = Nol Applicable/Not Available 
ND= Not detected 
PRG = Preliminary Remediation Goal 
sat = Soil Saturation Limit 

Rationale Codes: 
For selection as a COPC: 

ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BKG = Below Background 
BSL = Below Screening Level 
NUT= Essential Nutrient 
NTX =No Toxicity Data 
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LIST OF TABLES 
RAGS PART D TABLE 3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Table No. 
Reasonable Maximum/Central Tendency Exposures 

3.1.RME Surface Soil 
3.2.RME 
3.3.RME 
3.4.RME 
3.5.RME 
3.6.RME 
3.7.RME 

Surface/Subsurface Soil 
Groundwater 
Surface Water - Gullies 
Surface Water - Turkey Creek 
Sediment - Gullies 
Sediment - Turkey Creek 
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Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exoosure Medium: Surface Soil 

Exposure Point Chemical of 
Potential Concern 

SWMU 16 Trichloroethene 
Benzo a anthracene 
Benzo a1ovrene 
Benzo b fluoranthene 
Dibenzo a,h)anthracene 
lndeno 1,2,3-cdlovrene 
Naphthalene 
Aluminum 
Antimonv 
Arsenic 
Coooer 
Iron 
Lead 
Manaanese (Soil) 
Vanadium 

Units 

ma/ka 
ma/ka 
ma/ka 
ma/ka 
ma/ka 
ma/ka 
ma/ka 
ma/ka 
ma/ka 
ma/ka 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
ma/ka 

TABLE 3.1.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value Units 

0.010 0.031 INPl 0.170 0.031 ma/ka 
0.254 2.71 NP) 9.60 2.70 ma/ka 
0.223 2.36 NP) 8.40 2.36 ma/ka 
0.246 2.59 NP) 9.20 2.59 ma/ka 
0.043 0.451 (NP) 1.60 0.451 ma/ka 
0.117 1.24 INPl 4.40 1.24 ma/ka 
0.007 0.027 (NP) 0.180 0.027 ma/ka 
12037 13725 (N) 34200 J 13725 ma/ka 
2.85 5.15 (Ll 27.2 J 5.15 ma/ka 
5.28 6.29 (G) 12.7 J 6.29 ma/ka 
51.4 70.0 (L) 413 J 70.0 ma/ka 

19814 21817 (N) 43000 J 21817 ma/ka 
127 436 NP) 1240 J 127 ma/ka 
275 354 (G) 1040J 354 ma/ka 
24.6 28.3 IGl 65.2 J 28.3 ma/ka 

For non-detects, 1/2 sample quant1tat1on limit was used as a proxy concentration. 
G =Gamma 
L = Lognormal 
N =Normal 
NP= Non-parametric 

Exoosure Point Concentration 
Statistic 

97.5% Chebvshev7Mean, Std) UCL 
99% Chebvshev1 Mean, Std) UCL 
99% Chebvshev Mean, Std) UCL 
99% Chebvshev Mean, Std) UCL 
99% Chebvshev Mean, Std) UCL 
99% ChebvshevlMean, Std) UCL 
95% ChebvshevlMean, Std) UCL 

Student-! 
H-UCL 

Aooroximate Gamma 95% UCL 
H-UCL 

Student-! 
Arithmetic Mean 

Aooroximate Gamma 95% UCL 
Aooroximate Gamma 95% UCL 

1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 
97.5% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 

2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 
99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 

3 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 
95% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 

4 - The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-! UCL be used as 
the exposure point concentration. 

5 - The Shapiro-Wilks W test indicates that the data are log-normally distributed. The ProUCL guidance recommends that the H-UCL be used as 
the exposure point concentration. 

6 - Anderson-Darling (A-D) and Kolmogorov Smirnov (K-S) test indicates that the data follows a gamma distribution, the approximate gamma 95% UCL is used 
as the exposure point concentration. 

7 - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 
U.S. EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children. 

Exposure point concentrations for the AME scenarios are also the exposure point concentrations for the GTE scenarios. 

Rationale 

W-, A-D, & K-S Test (1l 
W-, A-D, & K-S Test (2) 
W-, A-D, & K-S Test (2) 
W-, A-D. & K-S Test (2) 
W-, A-D, & K-S Test (2) 
W-, A-0, & K-S Test (2) 
W-. A-D. & K-S Test (3) 

W-Test (4) 
W-Test (5) 

A-0 & K-S Test (6) 
W-Test (5) 
W-Test (4) 

(7) 
A-D & K-S Test (6) 
A-D & K-S Test (6) 
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Scenario Timeframe: Current/Future 
Medium: Surface/Subsurface Soil 
Exoosure Medium: Surface/Subsurface Soil 

Exposure Point Chemical of 
Potential Concern 

SWMU 16 Trichloroethene 
Benzola\anthracene 
Benzo( a \nvrene 
Benzo(b)fluoranthene 
Dibenzora,h\anthracene 
lndeno(1,2,3-cd\nvrene 
Naohthalene 
Aluminum 
Antimony 
Arsenic 
Coooer 
Iron 
Lead 
Manaanese {Soil\ 
Vanadium 

Units 

mg/kg 
ma/ka 
ma/ka 
ma/ka 
ma/kg 
ma/ka 
ma/ka 
ma/ka 
mg/ka 
mg/kg 
ma/ka 
ma/ka 
mg/kg 
ma/kg 
ma/ka 

TABLE 3.2.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value Units 

0.140 0.774 (NP) 9 0.774 ma/ka 
0.151 1.06 (NP) 9.6 1.06 ma/ka 
0.133 0.927 INP\ 8.4 0.927 mn/ka 
0.146 1.02 (NP) 9.2 1.02 ma/ka 
0.026 0.132 (NP) 1.6 0.132 ma/ka 
0.070 0.486 (NP\ 4.4 0.486 mn/ka 
0.005 0.017 (NP\ 0.18 0.017 mn/ka 
11345 12636 (N) 34200 J 12636 ma/ka 
1.84 4.59 (NP) 27.2 J 4.59 ma/ka 
5.08 5.81 (G) 12.7 J 5.81 ma/ka 
35.7 82.9 (NP) 413 J 82.9 mn/ka 

18923 20410 (N) 43000 J 20410 ma/ka 
82.2 82.2 (NP) 1240 J 82.2 ma/ka 
207 257 (G) 1040 J 257 ma/ka 
22.9 25.4 (N) 65.2 J 25.4 mn/ka 

Exoosure Point Concentration 
Statistic 

99% Chebvshev(Mean, Std) UCL 
97.5% Chebvshev(Mean, Std) UCL 
97.5% Chebvshev7Mean, Std) UCL 
97.5% ChebvshevrMean, Std) UCL 
95% Chebvshev(Mean, Std) UCL 

97.5% Chebvshev(Mean, Std) UCL 
95% ChebvshevrMean, Std\ UCL 

Student-I 
97.5% Chebvshev(Mean, Std) UCL 

Aooroximate Gamma 95% UCL 
97.5% Chebvshev(Mean, Std) UCL 

Student-I 
Arithmetic Mean 

Aooroximate Gamma 95% UCL 
Student-! 

For non-detects, 1/2 sample quant1tat1on 11m1t was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
G =Gamma 
N =Normal 
NP = Non-parametric 
1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 

99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 
2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 

97.5% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 
3 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 

95% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 
4 - The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-I UCL be used as 

the exposure point concentration. 

Rationale 

W-, A-D, & K-S Test (1) 
W-, A-D, & K-S Test (2) 
W-, A-D, & K-S Test (2) 
W-, A-D, & K-S Test 12\ 
W-, A-D, & K-S Test (3) 
W-, A-D, & K-S Test (2) 
W-, A-D. & K-S Test (3) 

W-Test (4) 
W-. A-D, & K-S Test (2) 

A-D & K-S Test (5) 
W-. A-D. & K-S Test (2) 

W-Test 14) 
(6) 

A-D & K-S Test (5) 
W-Test (4) 

5 - The Anderson-Darling and Kolmogorov-Smirnov tests indicate that the data follows a gamma distribution. The ProUCL guidance recommends that the approximate gamma UCL 
be used as the exposure point concentration. 

6 - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 
U.S. EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 

4/12/2005 



Scenario Timeframe: CurrenVFuture 
Medium: Groundwater 
Ex osure Medium: Groundwater 

Exposure Point Chemical of 
Potential Concern 

SWMU 16 1, 1,2,2-Tetrachloroethane 
1, 1,2-Trlchloroethane 
1, 1-Dichloroethene 
1,2,3-Trichloroorooane 
1,2-Dichloroethane 
Benzene 
Bromodichloromethane 
Carbon Tetrachloride 
Chloroform 
cis-1,2-Dichloroethene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 
Pvridine 
2-Nitrotoluene 
2,4,6-Trinitrotoluene 
2-Amino-4,6-Dinitrotoluene 
4-Amino-2,6-Dinltrotoluene 
RDX 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Iron 
Lead 
Lithium 
Manaanese (Water) 
Nickel 
Vanadium 

Units 

ug/L 
ua/L 
ug/L 
ua/L 
uq/L 
ug/L 
ua/L 
uq/L 
ug/L 
ua/L 
uq/L 
ug/L 
ug/L 
ua/L 
uq/L 
ug/L 
ug/L 
ua/L 
ug/L 
ua/L 
uq/L 
ua/L 
uq/L 
ug/L 
ua/L 
uq/L 
ug/L 
ua/L 
uq/L 
ug/L 
ua/L 
ua/L 
uq/L 
ug/L 
ua/L 
uq/L 

TABLE 3.3.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

1.52 10.9 (NP\ 2.1 1.52 
18.2 102 (NP) 220 J 18.2 
10.5 66.7 (NP) 160 10.5 
1.44 10.8 (NP\ 0.6 J 1.44 
1.50 10.9 (NP) 2.3 1.50 
1.70 11.1 NP) 3.5 1.70 
1.45 10.8 CNP\ 0.8 J 1.45 
2.58 13.5 (NP) 15 2.58 
4.24 15.6 (NP) 16 4.24 
286 1922 NP\ 4200 286 
2.70 21.2 NP) 59 J 2.70 
10.9 72.3 NP) 160 10.9 
19.0 1341 NP) 310 J 19.0 
2.89 15.0 (NP) 22 2.89 

21055 126972 NP) 330000 21055 
24.2 169 NP) 390 J 24.2 
1.92 16.0 (NP) 9 1.92 

0.172 0.216 NP) 1 0.172 
0.284 0.881 NP) 4.8 0.284 
1.18 9.65 NP) 29 J 1.18 

0.722 4.77 NP) 14 0.722 
25.1 100 CNP\ 200 25.1 

23388 287425 (L) 296000 J 23388 
0.745 1.47 G) 6.3 J 0.745 
5.29 10.7 CG\ 29.2 J 5.29 
284 691 L) 1700 J 284 
1.88 8.99 L) 15.1 J 1.88 

0.455 1.20 L) 4J 0.455 
32.0 247 NP) 452 J 32.0 
81.7 164 G) 563 J 81.7 

29423 59932 G) 241000 J 29423 
13.6 85.7 L) 127 J 13.6 
33.0 71.2 (N) 101 J 33.0 
4948 8491 (G) 24600 J 4948 
145 264 (G\ 808 J 145 
29.3 291 L) 410 J 29.3 

For non-detects, 1/2 sample quant1tat1on l1m1t was used as a proxy concentration. 
G - Gamma distribution. 
N - Normal distribution. 
NP - Non-parmetric distribution. 
L - Lognormal distribution. 
J - Estimated value. 
1 - Mean concentration is used as the exposure point concentration for groundwater. 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the GTE scenarios. 

Exposure Point Concentration 
Units Statistic Rationale 

ua/L Arithmetic Mean (1\ 
ua/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 

ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 

ug/L Arithmetic Mean (1) 

ua/L Arithmetic Mean (1) 

ua/L Arithmetic Mean (1) 

uq/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 

ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 

uq/L Arithmetic Mean (1) 
ug/L Arithmetic Mean (1) 
ua/L Arithmetic Mean (1) 
uq/L Arithmetic Mean (1) 
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aria Timeframe: Current/Future 
ium: Surface Water 
osure Medium: Surface Water 

Exposure Point Chemical of 
Potential Concern 

Gullies Trichloroethene 
RDX 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Iron 
Lead 
Manoanese (Water) 
Vanadium 
Zinc 

Units Arithmetic 
Mean 

uo/L 4.51 
uq/L 3.56 
uq/L 1647 
uq/L 3.25 
ug/L 0.747 
ug/L 155 
uo/L 1.35 
uq/L 2.30 
UQ/L 1787 
ug/L 48.4 
uo/L 71.1 
uo/L 3.37 
uq/L 308 

TABLE 3.4.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
95% UCL Concentration 

(Distribution) (Qualifier) Value 

29.8 NP 26 20.4 
37.5 NP 24 24.0 
2767 Gl 9510 J 2767 
5.82 G 14 .. 2 J 5.82 
1.49 L 3.8 J 1.49 
200 G 425 J 200 
2.25 G 4.4 2.25 
3.67 G 11.8 J 3.67 
3038 G 9990 J 3038 
102 G) 281 J 48.4 
127 G 443 J 127 
5.29 Gl 19 J 5.29 
513 G) 1340 J 513 

Exposure Point Concentration 
Units Statistic 

uq/L 97.5% Chebvshev(Mean, Std) UCL 
uq/L Maximum Concentration 
uq/L Approximate Gamma 95% UCL 
uq/L Approximate Gamma 95% UCL 
ug/L 95% Chebyshev(MVUE) UCL 
ug/L Approximate Gamma 95% UCL 
uo/L Approximate Gamma 95% UCL 
UQ/L Approximate Gamma 95% UCL 
uq/L Approximate Gamma 95% UCL 
ug/L Arithmetic Mean 
uo/L Approximate Gamma 95% UCL 
uo/L Approximate Gamma 95% UCL 
uq/L Approximate Gamma 95% UCL 

For non-detects, 1/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
G - Gamma distribution. 
NP - Non-parmetric distribution. 
L - Lognormal distribution. 
J - Estimated value. 

Rationale 

W-, A-D, & K-S Test (1) 
W-, A-D, & K-S Test (2) 

A-D. K-S (3) 
A-D. K-S (3) 
W-Test (4) 

A-D. K-S (3) 
A-D, K-S (3) 
A-D. K-S (3) 
A-D, K-S (3) 

(5) 
A-D, K-S (3) 
A-D, K-S (3) 
A-D, K-S (3) 

1 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 99% Chebyshev(Mean, Std) UCL 
be used as the exposure point concentration. The 99% Chebyshev(Mean, Std) UCL is greater than the maximum detected concentration therefore ProUCL suggested 
that the 97.5% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 

2 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 99% Chebyshev(Mean, Std) UCL 
be used as the exposure point concentration. The 99% Chebyshev(Mean, Std) UCL is greater than the maximum detected concentration therefore ProUCL suggested 
that either the 95% or 97.5% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. Both are greater than the maximum detected concentration, therefore, 
the maximum detected concentration is used as the exposure point concentration. 

3 - Anderson-Darling (A-D) and Kolmogorov Smirnov (K-S) test indicates that the data follows a gamma distribution, the approximate gamma 95% UCL is used 
as the exposure point concentration. 

4 - The Shapiro-Wilks W test indicates that the data are log-normally distributed. The ProUCL guidance recommends that the 95% Chebyshev(MVUE) UCL be used as 
the exposure point concentration. 

5 - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 
U.S. EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children. 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 
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Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point Chemical of 
Potential Concern 

Turkey Creek Arsenic 
Manganese (Water) 

Units 

ug/L 
ug/L 

TABLE 3.5.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.177 (1) 0.37 J 0.37 
200 (1) 476 476 

Exposure Point Concentration 
Units Statistic 

ug/L Maximum Detected Concentration 
ug/L Maximum Detected Concentration 

1 - There were an insufficient number of samples to calculate statistics, therefore the maximum detected concentration was used for the exposure point concentration. 
Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the GTE scenarios. 

Rationale 

(1) 
(1) 
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Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point Chemical of 
Potential Concern 

Gullies Benzo(a)pyrene 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kq 
mo/kq 

TABLE 3.6.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

0.018 0.043 Gl 0.084 0.043 
11885 12961 (N) 19500 J 12961 
30.9 48.7 (G) 174J 48.7 
10.9 13.1 (G) 34.1 J 13.1 
511 1662 NP) 2820 J 1662 
6.27 14.5 (L) 27.2 J 14.5 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mq/kq 
mo/kq 

Copper mQ/kq 468 1864 L) 2570J 1463 mq/kq 
Iron mq/kq 40797 64255 NP\ 
Lead mq/kq 1730 1730 Gl 
Manqanese (Soil) mq/kq 1005 1193 Nl 
Mercury mq/kq 0.437 1.18 I L) 

Nickel ma/kq 48.7 159 (NP) 
Vanadium mg/kg 33.7 38.4 G) 
Zinc ma/kq 3669 5842 G) 

For non-detects, 1/2 sample quant1tat1on limit was used as a proxy concentration. 
G - Gamma distribution. 
N - Normal distribution. 
NP - Non-parmetric distribution. 
L - Lognormal distribution. 
J - Estimated value. 

127000 J 64255 mq/kq 
15200 J 1730 mq/kq 
2510J 1193 mq/kq 

4.6 0.933 ma/kq 
804J 159 ma/ka 
71.7 J 38.4 mg/kg 

23400 J 5842 mg/kg 

Exoosure Point Concentration 
Statistic 

Approximate Gamma 95% UCL 
Student-I 

Approximate Gamma 95% UCL 
Approximate Gamma 95% UCL 

99% Chebvshev(Mean, Std) UCL 
H-UCL 

95% Chebvshev(MVUE\ UCL 
95% Chebvshev(Mean, Std) UCL 

Arithmetic Mean 
Student-I 

95% Chebvshev(MVUE) UCL 
95% Chebyshev(Mean, Std) UCL 
Approximate Gamma 95% UCL 
Approximate Gamma 95% UCL 

1 - Anderson-Darling (A-D) and Kolmogorov Smirnov (K-S) test indicates that the data follows a gamma distribution, the approximate gamma 95% UCL is used 
as the exposure point concentration. 

2 - The Shapiro-Wilks W test Indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-I UCL be used as 
the exposure point concentration. 

3 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 
99% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 

4 - The Shapiro-Wilks W test indicates that the data are log-normally distributed. The ProUCL guidance recommends that the H-UCL be used as 
the exposure point concentration. 

5 - The Shapiro-Wilks W test indicates that the data are log-normally distributed. The ProUCL guidance recommends that the 95% Chebyshev(MVUE) UCL be used as 
the exposure point concentration. 

6 - The Shapiro-Wilks, Anderson-Darling, and Kolmogorov-Smirnov tests indicate that the data is non-parametric. The ProUCL guidance recommends that the 
95% Chebyshev(Mean, Std) UCL be used as the exposure point concentration. 

7 - Mean concentration is used as exposure point concentration for evaluating exposures to lead. 
U.S. EPA, 1994:Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for lead in Children 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 

Rationale 

A-D, K-S (1) 
W-Test (2) 

A-D, K-S (1) 
A-D, K-S (1) 

W-, A-D, & K-S Test (3) 
W-Test (4) 
W-Test (5\ 

W-, A-D, & K-S Test (6) 
(7) 

W-Test (2) 
W-Test (5) 

W-, A-D, & K-S Test (6) 
A-D, K-S (1) 
A-D, K-S (1) 

4/12/2005 



Scenario Timeframe: Current/Future 
Medium: Sediment 
Exoosure Medium: Sediment 

Exposure Point Chemical of 
Potential Concern 

Turkey Creek Aluminum 
Arsenic 
Iron 
Manaanese (Soil) 
Vanadium 

Units 

ma/ka 
ma/ka 
ma/kg 
ma/ka 
mg/kg 

TABLE 3.7.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, IN DIANA 

Maximum 
Arithmetic 95% UCL Concentration 

Mean (Distribution) (Qualifier) Value 

9658 1 10500 J 10500 
21.1 1 30.8 J 30.8 

74325 1 122000 J 122000 
1337 1 1900 J 1900 
40.0 1 51.2 J 51.2 

Exoosure Point Concentration 
Units Statistic 

ma/ka Maximum Detected Concentration 
ma/ka Maximum Detected Concentration 
ma/ka Maximum Detected Concentration 
ma/ka Maximum Detected Concentration 
ma/ka Maximum Detected Concentration 

1 - There were an insufficient number of samples to calculate statistics, therefore the maximum detected concentration was used for the exposure point concentration. 
Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the CTE scenarios. 

Rationale 

(1) 
(1) 

(1) 

(1) 
(1) 
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RAGS Part D Table 4 

Values Used For Daily Intake Calculations 



Table No. 

LIST OF TABLES 
RAGS PART D TABLE 4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Reasonable Maximum Exposures 
4.1.RME Maintenance Workers Exposed to Surface Soil 
4.2.RME Maintenance Workers Exposed to Air Emissions from Surface Soil 
4.3.RME Maintenance Workers Exposed to Surface Water 
4.4.RME Maintenance Workers Exposed to Sediment 
4.5.RME Occupational Workers Exposed to Surface Soil 
4.6.RME Occupational Workers Exposed to Air Emissions from Surface Soil 
4.7.RME Occupational Workers Exposed to Groundwater 
4.8.RME Adolescent Trespassers Exposed to Surface Soil 
4.9.RME Adolescent Trespassers Exposed to Air Emissions from Surface Soil 

4.1 O.RME Adolescent Trespassers Exposed to Surface Water 
4.11.RME Adolescent Trespassers Exposed to Sediment 
4.12.RME Construction Workers Exposed to Surface/Subsurface Soil 
4.13.RME Construction Workers Exposed to Air Emissions from Surface/Subsurface Soil 
4.14.RME Construction Workers Exposed to Groundwater 
4.15.RME Construction Workers Exposed to Volatile Emissions from Groundwater 
4.16. RME Child Recreational Users Exposed to Surface Soil 
4.17.RME Child Recreational Users Exposed to Air Emissions from Surface Soil 
4.18.RME Child Recreational Users Exposed to Groundwater 
4.19.RME Child Recreational Users Exposed to Surface Water 
4.20.RME Child Recreational Users Exposed to Sediment 
4.21.RME Adult Recreational Users Exposed to Surface Soil 
4.22.RME Adult Recreational Users Exposed to Air Emissions from Surface Soil 
4.23.RME Adult Recreational Users Exposed to Groundwater 
4.24.RME Adult Recreational Users Exposed to Surface Water 
4.25.RME Adult Recreational Users Exposed to Sediment 
4.26.RME Child Residents Exposed to Surface Soil 
4.27.RME Child Residents Exposed to Air Emissions from Surface/Subsurface Soil 
4.28.RME Child Residents Exposed to Groundwater 
4.29.RME Child Residents Exposed to Volatile Emissions from Groundwater 
4.30.RME Child Residents Users Exposed to Surface Water 
4.31.RME Child Residents Users Exposed to Sediment 
4.32.RME Adult Residents Exposed to Surface Soil 
4.33.RME Adult Residents Exposed to Air Emissions from Surface/Subsurface Soil 
4.34.RME Adult Residents Exposed to Groundwater 
4.35.RME Adult Residents Exposed to Volatile Emissions from Groundwater 
4.36.RME Adult Residents Users Exposed to Surface Water 
4.37.RME Adult Residents Users Exposed to Sediment 

4.1.CTE 
4.2.CTE 
4.3.CTE 
4.4.CTE 
4.5.CTE 
4.6.CTE 
4.7.CTE 
4.8.CTE 
4.9.CTE 
4.10.CTE 
4.11.CTE 
4.12.CTE 
4.13.CTE 
4.14.CTE 
4.15.CTE 
4.16.CTE 

Central Tendency Exposures 
Maintenance Workers Exposed to Surface Soil 
Maintenance Workers Exposed to Air Emissions from Surface Soil 
Maintenance Workers Exposed to Surface Water 
Maintenance Workers Exposed to Sediment 
Occupational Workers Exposed to Surface Soil 
Occupational Workers Exposed to Air Emissions from Surface Soil 
Occupational Workers Exposed to Groundwater 
Adolescent Trespassers Exposed to Surface Soil 
Adolescent Trespassers Exposed to Air Emissions from Surface Soil 
Adolescent Trespassers Exposed to Surface Water 
Adolescent Trespassers Exposed to Sediment 
Construction Workers Exposed to Surface/Subsurface Soil 
Construction Workers Exposed to Air Emissions from Surface/Subsurface Soil 
Construction Workers Exposed to Groundwater 
Construction Workers Exposed to Volatile Emissions from Groundwater 
Child Recreational Users Exposed to Surface Soil 
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Table No. 
4.17.CTE 
4.18.CTE 
4.19.CTE 
4.20.CTE 
4.21.CTE 
4.22.CTE 
4.23.CTE 
4.24.CTE 
4.25.CTE 
4.26.CTE 
4.27.CTE 
4.28.CTE 
4.29.CTE 
4.30.CTE 
4.31.CTE 
4.32.CTE 
4.33.CTE 
4.34.CTE 
4.35.CTE 
4.36.CTE 
4.37.CTE 

LIST OF TABLES 
RAGS PART D TABLE 4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Child Recreational Users Exposed to Air Emissions from Surface Soil 
Child Recreational Users Exposed to Groundwater 
Child Recreational Users Exposed to Surface Water 
Child Recreational Users Exposed to Sediment 
Adult Recreational Users Exposed to Surface Soil 
Adult Recreational Users Exposed to Air Emissions from Surface Soil 
Adult Recreational Users Exposed to Groundwater 
Adult Recreational Users Exposed to Surface Water 
Adult Recreational Users Exposed to Sediment 
Child Residents Exposed to Surface Soil 
Child Residents Exposed to Air Emissions from Surface/Subsurface Soil 
Child Residents Exposed to Groundwater 
Child Residents Exposed to Volatile Emissions from Groundwater 
Child Residents Users Exposed to Surface Water 
Child Residents Users Exposed to Sediment 
Adult Residents Exposed to Surface Soil 
Adult Residents Exposed to Air Emissions from Surface/Subsurface Soil 
Adult Residents Exposed to Groundwater 
Adult Residents Exposed to Volatile Emissions from Groundwater 
Adult Residents Users Exposed to Surface Water 
Adult Residents Users Exposed to Sediment 
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TABLE 4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

rio Timeframe: CurrenVFuture 

osure Medium: Surtace Soil 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Maintenance Workers Adult SWMU 16 

Dermal Maintenance Workers Adult SWMU 16 

Notes: 

1 - Professional Judgemenl. Assume 2 days a month for RME and 1 day a month for CTE. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW BodyWeighl 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual. Part A. 

U.S. EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Wast_e Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

0.000001 

1 

24 

25 

70 

25550 

9125 

Max or 95% UCL 

0.000001 

3300 

0.2 

Chemical Specific 

24 

25 

70 

25550 

9125 

Cancer Ingestion Intake= 3.35E-08 

Noncancer Ingestion Intake= 9.39E-08 

Cancer Dermal Intake = 2.21 E-07 

Noncancer Dermal Intake= 6.20E-07 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day)= 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unit less U.S. EPA, 1993 BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --

cm2 U.S. EPA. 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.2.RME 

VALUES USED FDR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

cenario Timeframe: CurrenVFuture 

: Surface Soil 

Exposure Medium: Air 

Exposure Roule Receptor Populat'lon 

Inhalation Maintenance Workers 

Notes: 

Receplor Age Exposure Point 

Adult SWMU 16 

1 - Professional Judgement. Assume 2 days a monlh for AME and 1 day a month for CTE. 

Sources: 

IDEM. 2004: RISC Technical Guide. January Update. 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concenlration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Faclor 

VF Volatilizalion Factor 

Q/C Inverse of mean concentration at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPN540/1 ·86/060. 

U.S. EPA, 1993: Superfund Standard Deraull Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA. 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA, 2002a: Supplemenlal Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation ln1ake =(IR x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

2.5 

8 

24 

25 

70 

25550 

9125 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake= 6.71 E-03 Noncancer Inhalation Intake= 1.BBE-02 

Units Rationale/ Intake Equallon/ 

Reference Model Name 

(1) 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA, 1997 CA x IR x ET x EF x ED 

hours/day (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 CA= (1/PEF + 1/VF) x Cs 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA. 2002a 

g/m2·s per IDEM. 2004 

kg/m3 

4/12/2005 



Scenario Timeframe: Current/Future 

Medium: Surlace Water 

Exposure Medium: Surlace Water 

Exposure Route Receptor Population 

Dermal Maintenance Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

1 - Professional Judgement. Assume 2 days a month for RME and 1 day a month for GTE. 

Sources: 

TABLE 4.3.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INOIANA 

Parameter Parameter Definition 

Code 

DAevent Absorbed dose per event 

SA Skin Surlace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Superlund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Calculated 

3300 

1 

2 

24 

25 

70 

25550 

9125 

Cancer Ingestion Intake= O.OOE+OO 

Noncancer Ingestion Intake= O.OOE+OO 

Cancer Dermal Intake= 1.11 E+OO 

Noncancer Dermal Intake= 3.1 OE+OO 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BW xAT 

days/year (1) 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 
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TABLE 4.4.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Route Receptor Population 

Ingestion Maintenance Workers 

Dermal Maintenance Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

1 - Professional Judgement. Assume 2 days a month for AME and 1 day a month for GTE. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure, 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)l(BW x AT) 

Value 

Max or 95% UCL 

100 

0.000001 

1 

24 

25 

70 

25550 

9125 

Max or 95% UCL 

0.000001 

3300 

0.2 

Chemical Specific 

24 

25 

70 

25550 

9125 

Cancer Ingestion Intake= 3.35E-08 

Noncancer Ingestion Intake= 9.39E-08 

Cancer Dermal Intake= 2.21 E-07 

Noncancer Dermal Intake= 6.20E-07 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

mg/kg U.S. EPA. 2002 Intake (mglkglday) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x §SAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 SW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.5.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

rio Timeframe: Current/Future 

m: Surlace Soil 

re Medium: Surface Soil 

Exposure Route Receptor Population 

Ingestion Occupational Workers 

Dermal Occupational Workers 

Sources: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Superlund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

0.000001 

1 

250 

25 

70 

25550 

9125 

Max or 95% UCL 

0.000001 

3300 

0.2 

Chemical Specific 

250 

25 

70 

25550 

9125 

Cancer Ingestion Intake= 3.49E-07 

Noncancer Ingestion Intake= 9. 78E-07 

Cancer Dermal Intake= 2.31 E-06 

Noncancer Dermal Intake = 6.46E-06 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA. 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BW xAT 

days/year U.S. EPA. 1993 

years U.S. EPA. 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA. 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unltless U.S. EPA, 2004 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.6.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Surface/Subsurface Safi 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Occupational Workers 

Notes: 

1 - Length ol typical work day. 

Sources: 

IDEM. 2004: RISC Technical Guide, January Update. 

Receptor Age Exposure Point 

Adull SWMU 16 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in ~Ir 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volalilization Factor 

Q/C Inverse of mean concentratlon at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund's Standard Defaull Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002a; Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculallng Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET' EF x ED}/(BW 'AT} 

Value 

Calculated 

Max or 95% UCL 

2.5 

8 

250 

25 

70 

25550 

9125 

1.3t6E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake = 6,99E-02 Noncancer Inhalation Intake= 1.96E-01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA. 2002a lnlake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA. 1993 CA x IR x ET x EF x ED 

hours/day (1) SW x AT 

days/year U.S. EPA. 1993 

years U.S. EPA. 1993 CA= (1/PEF + 1/VF) x CS 

kg U.S.EPA.1993 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA. 2002a 

g/m2-s per IDEM. 2004 

kg/m3 
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Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route Receptor Population 

Ingestion Occupational Workers 

Dermal Occupational Workers 

Notes 

(1) - Professional judgement. 

Sources: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

TABLE 4.7.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration In Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averagina Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/991005. 

Unit Intake Calculations 

Ingestion Intake; (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake; (SA x EV x EF x ED)l(BW x AT) 

Value 

Average 

0.001 

1 

250 

25 

70 

25550 

9125 

Calculated 

3300 

1 

0.25 

250 

25 

70 

25550 

9125 

Cancer Ingestion Intake; 3.49E-06 

Noncancer Ingestion Intake.; 9.78E-06 

Cancer Dermal Intake; 1. 15E+01 

Noncancer Dermal Intake; 3.23E+01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA. 2002 Chronic Daily lnlake (CDI) (mg/kg/day) = 

mg/ug --
Uday (1) CW x CF x IR-GW x EF x ED 

days/year U.S. EPA, 1993 BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

mglcm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day U.S. EPA. 2004 DAevent x EV x EF x ED x SA 

hours/day U.S. EPA, 2004 BWxAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA. 1989 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.8.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Route Receptor Population 

Ingestion Trespassers 

Dermal Trespassers 

Notes: 

Receptor Age Exposure Point 

Adolescent SWMU 16 

Adolescent SWMU 16 

1 - Assume one day a week in warm weather months for RME and one day every olher week for CTE. 

2 - Adolescents from age 6 to 17. 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemlcal concentrauan In soll 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weigh! 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soll to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duralion 

BW Body Weigh! 

AT·C Averaging Time (Cancer) 

AT-N AveraginQ Time (Non-Cancer) 

3 - Assumes that the lower arms, hands, lower legs, and feet are exposed. (Values based on Exposure Factors Handbook 1997.) 

Sources: 

U.S. EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Hearth Evaluation Manual. Part A. EPN540/t-86/060. 

U.S. EPA. 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA. 1997: Exposure Faclors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA. 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10. 

U.S. EPA. 2004: Risk Assessmenl Guidance for Superfund (Parr E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

lncidenlal Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

0.000001 

1 

26 

11 

43 

25550 

4015 

Max or 95% UCL 

0.000001 

3280 

0.2 

Chemtcal Specific 

26 

11 

43 

25550 

4015 

Cancer lngeslion lnlake = 2.60E-08 

Noncancer Ingestion Intake = 1.66E-07 

Cancer Dermal Intake= 1.71 E-07 

Noncancer Dermal Intake = 1.0SE-06 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

mg/kg U.S. EPA. 2002 lnlake (mg/kg/day) = 
mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unilless U.S. EPA. 1993 BW x AT 

days/year (1) 

years (2) 

kg U.S. EPA, 1997 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

mg/kg U.S. EPA. 2002 Dermally Absorbed Dose (mg/kg/day) = 
kg/mg --
cm2 (3) CS x CF3 x SA x SSAF x DABS x EF x ED 

mgJcm2/event U.S. EPA. 2004 BW x AT 

unit less U.S. EPA. 2004 

days/year (1) 

years (2) 

kg U.S. EPA, 1997 

days U.S. EPA, 1989 

days U.S. EPA. 1989 
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TABLE 4.9.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Tfmeframe: CurrenVFulure 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Trespassers 

Notes: 

1 - Professional judgement. 

Receptor Age Exposure Point 

Adolescent SWMU 16 

2 · Assume one day a week in warm weather months for AME and one day every other week for CTE. 

3 - Adolescents from age 6 to 17. 

Sources: 

IDEM. 2004: RISC Technical Guide, January Update. 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Faclor 

VF Volatilization Factor 

OJC Inverse of mean concentration al 

center of source 

U.S. EPA, 1989: Risk Assessmenl Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/B-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

1.2 

4 

26 

11 

43 

25,550 

4,015 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake = 1.25E-03 Noncancer Inhalation Intake= 7.95E·03 

Units Rationale/ lnlake Equa11onl 
Reference Model Name 

(1) 

mg/m3 U.S. EPA. 2002a lnlake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA, 1997 CA x IR x ET x EF x ED 

hours/day (1) BWx AT 

days/year (2) 

years (3) CA= (1/PEF + 1/VF) x CS 

kg U.S. EPA, 1997 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA. 2002a 

g/m2-s per IDEM. 2004 

kgtm3 
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io Timeframe: CurrenVFuture 

Surface Waler 

re Medium: Surface Waler 

Exposure Roule Receptor Population 

Ingestion Trespassers 

Dermal Trespassers 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Adolescent SWMU 16 

Adolescent SWMU 16 

2 · Assume one day a week in warm weather months for RME and one day every other week for GTE. 

3 - Adolescents from age 6 lo 17. 

4 ·Assumes 25 percent of total body surface area is exposed, U.S. EPA 1997. 

Sources: 

TABLE 4.10.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cw Chemlcal Concentration in Water 

CR Contact Rate 

CF Conversion faclor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time {Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. EPA/540/1-86/060. 

U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/8·95/002FA. 

U.S. EPA Region 4, 2000: Supplement Guidance lo RAGS: Region 4 Bulletins. 

U.S. EPA. 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-rn. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)l(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)l(BW x AT) 

Value 

Max or 95% UCL 

0.05 

0.001 

4 

26 

11 

43 

25.550 

4.015 

Calculated 

3,280 

1 

4 

26 

11 

43 

25.550 

4,015 

Cancer Ingestion Intake = 5.21 E-08 

Noncancer Ingestion lnlake = 3.31 E-07 

Cancer Dermal lnlake = B.54E-01 

Noncancer Dermal Intake= 5.43E+OO 

Units Rationale/ Intake Equation/ 
Reference Model Name 

ug/L U.S. EPA. 2002 Chronic Daily Intake (COi) (mg/kg/day) = 

Uhr U.S. EPA 4, 2000 

uglmg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (2) BW xAT 

years (3) 

kg U.S. EPA, 1997 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/cm2-event U.S. EPA. 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (4) 

events/day (1) DAevenl x EV x EF x ED x SA 

hours/event (1) SW xAT 

days/year (2) 

years (3) See text for calculalion of DAevenl. 

kg U.S. EPA. 1997 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.11.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Exposure Route Receptor Population Receptor Age: Exposure Point 

Ingestion Trespassers Adolescent SWMU 16 

Dermal Trespassers Adolescent SWMU 16 

Notes: 

1 - Assume one day a week in warm wealher months for AME and one day every other week for GTE. 

2 - Adolescents from age 6 to 17. 

3 - Assumes 25 percent of total body surface area is exposed, U.S. EPA 1997. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentralion in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction l_ngested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concenlration in sediment 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duralion 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

1 

26 

11 

43 

25,550 

4,015 

Max or 95% UCL 

1.0E-06 

3,280 

0.2 

Chemical Specific 

26 

11 

43 

25,550 

4,015 

Cancer Ingestion Intake= 2.60E-08 

Noncancer Ingestion Intake= 1.66E-07 

Cancer Dermal Intake= 1.71E-07 

Noncancer Dermal Intake = 1.09E-06 

Units Ra!ionale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitress· U.S. EPA, 1993 BW xAT 

days/year (1) 

years (2) 

kg U.S. EPA, 1997 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg .. 
cm2 (3) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years (2) 

kg U.S. EPA, 1997 

days U.S. EPA, 1989 

days U.S. EPA. 1989 
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TABLE 4.12.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Sur1ace Soil/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Route Receptor Population 

Ingestion Construction Workers 

Dermal Construction Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

1 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Faclor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund, Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10. 

U.S. EPA, 2002b: Supplemental Guidance for Developing Soll Screening Levels for Superfund Sites. OSWER 9355.4·24. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

330 

0.000001 

1 

150 

1 

70 

25550 

365 

Max or 95% UCL 

0.000001 

3300 

0.3 

Chemical Specific 

150 

1 

70 

25550 

365 

Cancer Ingestion Intake = 2. 77E·08 

Noncancer Ingestion Intake = 1.94E·06 

Cancer Dermal Intake = 8.30E·08 

Noncancer Dermal Intake= 5.81 E·06 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/day U.S. EPA, 2002b 

kg/mg .. CS x IRS x CF3 x Fl x EF x ED 

unit less U.S. EPA. 2002b BW x AT 

days/year (1) 

years (1) 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA. 2002a Dermally Absorbed Dose (mg/kg/day) = 

kg/mg .. 

cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA. 2004 SW x AT 

unitless U.S. EPA, 2004 

days/year (1) 

years (1) 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.13.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Surface/Subsurface Soil 

e Medium: Air 

Exposure Route Receptor Population 

Inhalation Construction Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

1 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exp9sure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

Q/C Inverse of mean concentration at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. EPN540/1-86/060. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4·24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWEA 9285.6-10. 

Value 

Calculated 

Max or 95% UCL 

2.5 

8 

150 

1 

70 

25550 

365 

1.49E+06 

Chemical-specific 

14:31 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.s: EPA, 2002b 

m3/hour U.S. EPA, 1997 CA x IR x ET x EF x ED 

hours/day (1) BW x AT 

days/year (1) 

years (1) CA= (1/PEF + 1/VF) x Cs 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

m3/kg U.S. EPA. 2002a 

m3/kg U.S. EPA. 2002a 

g/m2-s per U.S. EPA. 2002a 

kg/m3 
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io Timeframe: Fulure 

Exposure Route Receptor Population Receptor Age Exposure Point 

Dermal Construction Workers Adult SWMU 16 

Sources: 

1 - Professional Judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 

TABLE 4.14.RME 

. VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameler Parameter Definition 
Code 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Calculated 

3300 

1 

2 

150 

1 

70 

25550 

365 

Cancer Ingestion Intake= NA 

Noncancer Ingestion Intake= NA 

Cancer Dermal Intake= 2.77E-01 

Noncancer Dermal Intake= 1.94E+01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day (1) DAevent x EV x EF x ED x SA 

hours/day (1) BW xAT 

days/year (1) 

years (1) See text for calculation of DAevent. 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

4/12/2005 



rio Timeframe: Future 

: Groundwater 

re Medium: Air 

Exposure Route Receptor Population 

Inhalation Construction Workers 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Adult SWMU 16 

TABLE 4.15.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cw Chemical concentration In water. 

CF Conversion Factor 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Trme (Cancer) 

AT-N Averaging Time (Non-Cancer) 

VF Volatilization Factor 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

VDEO, 2004: Virginia Department of Environmental Quality (VDEO, online- http://www.deq.state.va.us/vrprisk). 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Average 

0.001 

2.5 

2 

150 

1 

70 

25550 

365 

Calculated 

Cancer Inhalation Intake = 4.19E-07 Noncancer Inhalation Intake = 2.94E-05 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mgim3 VDEQ, 2004 Intake (mg/kg/day) = 

ug/L --
mg/ug -- CA x IA x ETx EF x ED 

m3/hour U.S. EPA, 1997 BW x AT 

hours/day (1) 

days/year (1) CA= CW x CF x VF 

years (1) 

kg . U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

(mg/m3)/(mg/L) VDEO, 2004 

4/12/2005 



TABLE 4.16.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Surlace Soil 

Exposure Medium: Surlace Soil 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surlace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

2 -Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 O. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

·Unit Intake Calculations 

Incidental Ingestion Intake= (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

200 

1.0E-06 

0.5 

52 

6 

15 

25,550 

2,190 

Max or 95% UCL 

1.0E-06 

3,300 

0.2 

Chemical Specific 

52 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake= 8.14E-08 

Noncancer Ingestion Intake= 9.SOE-07 

Cancer Dermal Intake= 5.37E-07 

Noncancer Dermal Intake= 6.27E-06 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day)= 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fix EF x ED 

unitless (1) SW x AT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 SW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.17.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Sudace Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Recreational Users 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Parliculate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concentration at 

center of source 

1 ·Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

Sources; 

IDEM. 2004: RISC Technical Guide, January Update. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPN540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPAl600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels tor Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET x EF x ED)/(BW x AT) 

Value 

Calculaled 

Max or 95% UCL 

1.2 

4 

52 

6 

15 

25,550 

2190 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake= 3.91 E-03 Noncancer Inhalation lnlake = 4.56E-02 

Uni IS Rationale/ Intake Equation/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA. 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA. 1997 CA x IA x ET x EF x ED 

hours/day (1) BWxAT 

days/year (1) 

yearS U.S. EPA, 1993 CA= (1/PEF + 1NF) x CS 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA. 2002a 

g/m2·S per IDEM. 2004 

kg/m3 

4/12/2005 



Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

TABLE 4.18.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surlace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averagino Time (Non-Cancer) 

2 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

3 - Assumes that 50 percent of the total body surlace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations al Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1 

52 

6 

15 

25,550 

2,190 

Calculated 

3,300 

1 

0.25 

52 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake= 8.14E-07 

Noncancer Ingestion Intake= 9.50E-06 

Cancer Dermal Intake = 2.69E+OO 

Noncancer Derm_al Intake= 3.13E+01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA. 2002 Chronic Daily Intake (CDI) (mg/kg/day)= 

mg/ug --
Uday (1) CGW x CF x IR-GW x EF x ED 

days/year (2) BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (3) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/day (1) BWxAT 

days/year (2) 

years U.S. EPA, 1993 See teX1 for calculation ol DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



rio Timeframe: Future 

Surtace Water 

Exposure Roule Receptor Population Receptor Age Exposure Point 

TABLE 4.19.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

Value 

Ingestion Recreational Users Child SWMU 16 CW Chemical Concentration in Waler Max or 95% UCL 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Recreational Users Child SWMU 16 DAevent Absorbed dose per event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

2 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Siles. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

0,05 

0.001 

4 

52 

6 

15 

25,550 

2,190 

Calculated 

3,300 

1 

4 

52 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake= 1.63E-07 

Noncancer Ingestion Intake= 1.90E-06 

Cancer Dermal Intake= 2.69E+OO 

Noncancer Dermal Intake= 3.13E+01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day)= 

Uh our U.S. EPA 4, 2000 

ug/mg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (2) 

events/day U.S. EPA. 2004 DAevenl x EV x EF x ED x SA 

hours/event (1) BW xAT 

days/year (1) 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.20.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemlcal concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time !Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculallng Upper Confidence Limits for Exposure Point Concentrations al Hazardous Waste Siles. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

200 

1.0E-06 

0.5 

52 

6 

15 

25,550 

2,190 

Max or 95% UCL 

1.0E-06 

3,300 

0.2 

Chemical Specific 

52 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake= 8. 14E-08 

Noncancer Ingestion Intake= 9.50E-07 

Cancer Dermal Intake= 5.37E-07 

Noncancer Dermal Intake= 6.27E-06 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day)= 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/evenl U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

4/12/2005 



TABLE 4.21.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA; 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake; (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake ; (CF3 x SA x SSAF x EF x ED)l(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

0.5 

52 

24 

70 

25,550 

8,760 

Max or 95% UCL 

1.0E-06 

9,070 

0.07 

Chemical Specific 

52 

24 

70 

25;550 

8,760 

Cancer Ingestion Intake ; 3.49E-08 

Noncancer Ingestion Intake ; 1.02E-07 

Cancer Dermal Intake; 4.43E-07 

Noncancer Dermal Intake; 1.29E-06 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) ; 

mg/day U.S. EPA, 1993 

kg/mg .. CS x IRS x CF3 x Fl x EF x ED 

unitless (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) ; 

kg/mg .. 

cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (t) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, t 989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.22.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE. CRANE INDIANA 

Expo~ure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 
Code 

Inhalation Recreational Users Adult SWMU 16 CA Chemical concentration in air 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF ParUculate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concenlration at 

center or source 

Notes: 

1 ·Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual. Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA. 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA. 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

1.6 

4 

26 

24 

70 

25,550 

8760 

1.316E+09 

Chemical-speciric 

68.81 

Cancer Inhalation Intake = 2.23E-03 Noncancer Inhalation Intake= 6.51E-03 

Units Rationale/ Intake Equation/ 

Reference Model Name 

(1) 

mg/m3 U.S. EPA. 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA, 1997 CA x IR x ET x EF x ED 

hours/day (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 CA= (1/PEF + 1NF) x CS 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA, 2002a 

g/m2-s per IDEM. 2004 

kg/m3 

4/12/2005 



ario Timeframe: Future 

m: Groundwater 

sure Medium: Groundwater 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

TABLE 4.23.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

2 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE. 

3 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EP.A, 2002: Calculating Upper Confidence Limits for Exposure Poinl Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessmenl Guidance lor Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/991005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1 

52 

24 

70 

25,550 

8,760 

Calculaled 

9,070 

1 

0.25 

52 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 6.98E-07 

Noncancer Ingestion Intake= 2.04E-06 

Cancer Dermal Intake= 6.33E+OO 

Noncancer Dermal Intake= 1 .. 85E+01 

Units Ralionalel lnlake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Chronic Daily Intake (COi) (mg/kg/day) = 

mglug --
Uday (1) CGW x CF x IR-GW x EF x ED 

days/year (2) BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA. 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (3) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/day (1) BW xAT 

days/year (2) 

years U.S. EPA. 1993 See texl for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Route Receptor Population Receptor Age Exposure Point 

TABLE 4.24.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

Value 

Ingestion Recreational Users Adult SWMU 16 cw Chemical Concentration in Waler Max or 95% UCL 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Recreational Users Adult SWMU 16 DA event Absorbed dose per event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

2 - Assumes Iha! head, arms, hands, lower legs, and feel are exposed, U.S. EPA. 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations al Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

0.01 

0.001 

4 

52 

24 

70 

25,550 

8.760 

Calculated 

9,070 

1 

4 

26 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 2.79E-08 

Noncancer Ingestion Intake = 8.14E-08 

Cancer Dermal Intake = 3.16E+OO 

Noncancer Dermal Intake = 9.23E+OO 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) = 

Uhour U.S. EPA4, 2000 

ug/mg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) SW x AT 

years U.S. EPA. 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

mg/cm2-evenl U.S. EPA. 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (2) 

events/day (1) DAevenl x EV x EF x ED x SA 

hours/event (1) BW xAT 

days/year (1) 

years U.S. EPA, 1993 See text for calculation of OAevent. 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 
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TABLE 4.25.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

cenario Timeframe: Future 

Sediment 

Exposure Medium: Sediment 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soll to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 -Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual. Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

0.5 

52 

24 

70 

25,550 

8,760 

Max or 95% UCL 

1.0E-06 

9,070 

0.07 

Chemical Specific 

52 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 3.49E-08 

Noncancer Ingestion Intake= 1.02E-07 

Cancer Dermal Intake = 4.43E-07 

Noncancer Dermal Intake= 1.29E-06 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CSx IRS x CF3 x Fl x EF x ED 

unit less (1) BW xAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg ·-
cm2 (2) CSxCF3xSAxSSAFxDABSxEFxED 

mg/cm2/even1 U.S. EPA, 2004 BWxAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.26.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

: Surtace Soil 

re Medium: Surtace Soil 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 
Code 

Ingestion Residents Child SWMU 16 cs Chemical concentration in soil 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averagino Time (Non-Cancer) 

Dermal Residents Child SWMU 16 cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soll to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body We'rght 

AT·C Averaging Time (Cancer) 

AT·N Averaaing Time (Non-Cancer) 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1·86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake: (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake: (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

200 

1.0E·06 

1 

350 

6 

15 

25.550 

2,190 

Max or 95% UCL 

1E·06 

2.800 

0.2 

Chemical Specific 

350 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake: 1.10E·06 

Noncancer Ingestion Intake: 1.28E·05 

Cancer Dermal Intake: 3.07E-06 

Noncancer Dermal Intake: 3.58E·05 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) : 

mg/day U.S. EPA, 1993 

kg/mg .. CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA. 1993 BWxAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) : 

kg/mg .. 

cm2 U.S. EPA. 2004 CS x CF3 x SA x SSAF x DAB§ x EF x ED 

mg/cm2/event U.S. EPA. 2004 BWxAT 

uni tress U.S. EPA, 2004 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.27.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Surface Soll 

Exposure Medium: Air 

Exposure Route Receptor Populallon 

Inhalation Residents 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

Receptor Age Exposure Point 

Child SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentratioll in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

Q/C Inverse Of mean concentration at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Supertund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Siles. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

0.625 

24 

350 

6 

15 

25,550 

2190 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake = 8.22E-02 Noncancer Inhalation Intake= 9.59E-01 

Units Rationale/ Intake Equalion/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA, 1997 CA x IA x ET x EF x ED 

hours/day U.S. EPA, 1997 BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA. 1993 CA= (1/PEF + 1/VF) x CS 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA. 2002a 

g/m2-s per IDEM, 2004 

kg/m3 
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Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Residents Child SWMU 16 

Dermal Residents Child SWMU 16 

Sources: 

TABLE 4.28.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averagina Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U,S, EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. EPAl600/P-95/002Fa 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1.5 

350 

6 

15 

25,550 

2,190 

Calculated 

6,600 

1 

0.25 

350 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake = 8.22E-06 

Noncancer Ingestion Intake= 9.59E-05 

Cancer Dermal Intake = 3.62E+01 

Noncancer Dermal Intake= 4.22E+02 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day)= 

mg/ug --

Uday U.S. EPA, 1997 CGW x CF x IR-GW x EF x ED 

days/year U.S. EPA. 1993 BW x AT 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA. 2004 

events/day U.S. EPA, 2004 DAevent x EV x EF x ED x SA 

hours/day U.S. EPA, 2004 BW xAT 

days/year U.S. EPA. 1993 

years U.S. EPA. 1993 See text for calculation of DAevenl. 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.29.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Tlmeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Residents 

Sources 

Receptor Age Exposure Point 

Child SWMU 16 

NSWC CRANE, CRANE IN DIANA 

Parameter Parameter Definition 
Code 

s Volatile Chemical Generation Rate 

IRsh Inhalation Rate of volatiles in shower 

EF Exposure Frequency 

K Masss Transfer Coefficient 

ED Exposure Duration 

BW Body Weight 

Ra Air Exchange Rate 

CF Conversion Factor 

Ds Shower Duration 

DI Total Time in Bathroom 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Value 

Derived 

0.6 

350 

Derived 

6 

15 

0.0167 

60 

15 

20 

25.550 

2,190 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

mg/m3-min shower Foster&Chrostowski 1987 Intake (mg/kg/day) = 
m3/hr U.S. EPA, 1993 

days/year U.S. EPA, 1993 S x IR x K x EF x ED 

min Foster&Chrostowski 1987 BWxATxRaxCF 

years U.S. EPA. 1993 

kg U.S. EPA, 1993 

min-1 Foster&Chrostowski 1987 

min/hr 

min U.S. EPA, 2004 

min Professional judgement 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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Surtace Water 

re Medium: Surtace Water 

Exposure Route Receptor Population Receptor Age Exposure Point 

TABLE 4.30.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

Value 

Ingestion Residents Child SWMU 16 CW Chemical Concentration in Water Max or 95% UCL 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Residents Child SWMU 16 DAevent Absorbed dose per event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

0.05 

0.001 

4 

52 

6 

15 

25,550 

2,190 

Calculated 

3,300 

1 

4 

52 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake= 1.63E-07 

Noncancer Ingestion Intake= 1.90E-06 

Cancer Dermal Intake = 2.69E+OO 

Noncancer Dermal Intake= 3.13E+01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

ug/L U.S. EPA. 2002 Chronic Daily Intake (CDI) (mg/kg/day) = 
Uhour U.S. EPA 4. 2000 

ug/mg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) BW x AT 

years U.S. EPA. 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

mg/cm2-event U.S. EPA. 2004 Dermally Absorbed Dose (mg/kg/day) = 
cm2 (2) 

events/day (1) DAevenl x EV x EF x ED x SA 

hours/event (1) BWxAT 

days/year (1) 

years U.S. EPA. 1993 See text for calculation of DAevent. 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 
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TABLE 4.31.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Future 

Sediment 

re Medium: Sediment 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 

Code 

Ingestion Residents Child SWMU 16 cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Residents Child SWMU 16 cs Chemical concentration In sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1E-06 

1 

52 

6 

15 

25,550 

2,190 

Max or 95% UCL 

1E-06 

2,800 

0.2 

Chemical Specific 

52 

6 

15 

25,550 

2,190 

Cancer Ingestion Intake = 8.14E-08 

Noncancer Ingestion Intake= 9.50E-07 

Cancer Dermal Intake= 4.56E-07 

Noncancer Dermal Intake= 5.32E-06 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day (1) 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BW xAT 

days/year (1) 

years U.S. EPA. 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BWx AT 

unit less U.S. EPA. 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.32.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

aria Timeframe: Future 

ium: Surlace Soil 

osure Medium: Surlace Soil 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Sources: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration In soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surlace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaalna Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/991005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x.ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

1 

350 

24 

70 

25,550 

8,760 

Max or 95% UCL 

1.0E-06 

5,700 

0.07 

Chemical Specific 

350 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 4.70E-07 

Noncancer Ingestion Intake= 1.37E-06 

Cancer Dermal Intake= 1.87E-06 

Noncancer Dermal Intake= 5.47E-06 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg .. CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BWxAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --

cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mglcm2/event U.S. EPA, 2004 BW xAT 

unilless U.S. EPA, 2004 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.33.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

rio Timeframe: Future 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 
Code 

Inhalation Residents Adult SWMU 16 CA Chemical concentration in air 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concentration at 

center of source 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

U.S. EPA. 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPAl600/8·95/002FA. 

U.S. EPA. 2002a: Supplemental Guidance for Developing Soll Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

0.83 

24 

350 

24 

70 

25,550 

8760 

1.316E+09 

Chemical·specific 

68.81 

Cancer Inhalation Intake = 9.36E-02 Noncancer Inhalation lnlake = 2.73E-01 

Units Ralionale/ Intake Equation/ 
Reference Model Name 

mg/m3 U.S. EPA. 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA, 1997 CA x IA x ET x EF x ED 

hours/day U.S. EPA. 1997 SW x AT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 CA= (1/PEF + 1NF) x CS 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

m3/kg IDEM, 2004 

m3/kg U.S. EPA. 2002a 

g/m2-s per IDEM, 2004 

kg/m3 

4/12/2005 



io Timeframe: Future 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Residents Adult SWMU 16 

Dermal Residents Adult SWMU 16 

Sources: 

TABLE 4.34.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Param8ter Definition 
Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surlace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averoninn Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

2 

350 

24 

70 

25,550 

8,760 

Calculated 

18,000 

1 

0.25 

350 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 9.39E-06 

Noncancer Ingestion Intake= 2.74E-05 

Cancer Dermal Intake= 8.45E+01 

Noncancer Dermal Intake= 2.47E+02 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA. 2002 Chronic Daily Intake (COi) (mg/kg/day) = 

mg/ug --
Uday U.S. EPA, 1993 CGW x CF x IR-GW x EF x ED 

days/year U.S. EPA, 1993 BWxAT 

years U.S. EPA. 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

davs u.s: EPA, 1989 

mg/cm2-event U.S. EPA. 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day U.S. EPA, 2004 DAevent x EV x EF x ED x SA 

hours/day U.S. EPA, 2004 BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.35.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Residents 

Sources 

Receptor Age Exposure Point 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

s Volatile Chemical Generation Rale 

IRsh Inhalation Rate of volatiles in shower 

EF Exposure Frequency 

K Masss Transfer Coefficient 

ED Exposure Duration 

SW Body Weight 

Ra Air Exchange Rate 

CF Conversion Factor 

Ds Shower Duration 

Dt Total Time in Bathroom 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Value 

Derived 

0.6 

350 

Derived 

24 

70 

0.017 

60 

15 

20 

25550 

8760 

Uni ls Rationale/ Intake Equation/ 

Reference Model Name 

mg/m3-min shower Fosler&Chroslowski 1987 Chronic Daily lnlake (CDI) (mg/kg-day)= 

m3/hr U.S. EPA, 1993 

days/year U.S. EPA, 1993 S x IRsh x K x EF x ED 

min Fosler&Chrostowski 1987 SW x AT x Rax CF 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

min-1 Foster&Chrostowski 1987 

min/hr 

min U.S. EPA, 2004 

min Professional judgement 

days U.S. EPA, 1989 

days U.S. EPA ,1989 
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rio Timeframe: Future 

Surlace Water 

Exposure Route Receptor Population Receptor Age Exposure Point 

TABLE 4.36.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

Value 

Ingestion Residents Adult SWMU 16 cw Chemical Concentration in Water Max or 95% UCL 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Residents Adult SWMU 16 DAevent Absorbed dose per event 

SA Skin Surlace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE. 

2 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-861060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA Region 4, 2000: Supplemenl Guidance to RAGS: Region 4 Bullelins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 o. 
U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

0.01 

0.001 

4 

52 

24 

70 

25,550 

8,760 

Calculated 

9,070 

1 

4 

52 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 2.79E-08 

Noncancer Ingestion Intake= 8.14E-08 

Cancer Dermal Intake= 6.33E+OO 

Noncancer Dermal Intake = 1.85E+01 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

ug/L U.S. EPA. 2002 Chronic Daily Intake (CDI) (mglkglday) = 

Uhour U.S. EPA4, 2000 

uglmg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) BW x AT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (2) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BW xAT 

days/year (1) 

years U.S. EPA, 1993 See text for calculalion of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.37.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURE 

Scenario Timeframe: Future 

"1edlum: Sediment 

xposure Medium: Sediment 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)l(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

1.0E-06 

1 

52 

24 

70 

25,550 

8,760 

Max or 95% UCL 

1E-06 

5,700 

0.07 

Chemical Specific 

26 

24 

70 

25,550 

8,760 

Cancer Ingestion Intake= 3.49E-08 

Noncancer Ingestion Intake= 1.02E-07 

Cancer Dermal Intake = 1.39E-07 

Noncancer Dermal Intake= 4.06E-07 

Units Rationale/ lnlake Equalion/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day (1) 

kg/mg -- CSs x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BWx AT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.1.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Currenl/Future 

Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure Route Receptor Population 

Ingestion Maintenance Workers 

Dermal Maintenance Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

1 • Professional Judgement. Assume 2 days a month lor RME and 1 day a month for GTE. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR·S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10. 

U.S. EPA. 2004: Risk Assessment Guidance for Supertund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

0.000001 

1 

12 

9 

70 

25550 

3285 

Max or 95% UCL 

0.000001 

3300 

0.02 

Chemical Specific 

12 

9 

70 

25550 

3285 

Cancer Ingestion Intake= 3.02E·09 

Noncancer Ingestion Intake= 2.35E·08 

Cancer Dermal Intake= 3.99E·09 

Noncancer Dermal Intake= 3.1 OE·08 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA. 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg .. CS x IRS x CF3 x Fl x EF x ED 

unit less U.S. EPA, 1993 BW xAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg .. 

cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.2.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Maintenance Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

1 - Professlonal Judgement. Assume 2 days a month for AME and 1 day a month for CTE. 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

Cs Chemical concentration In soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Parliculate Emission Factor 

VF Volalllization Factor 

Q/C Inverse of mean concentration at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluallon Manual. Part A. U.S. EPN54011 -861060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPN60018-95/002FA. 

U.S. EPA, 2002a: Supplemenlal Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4·24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations al Hazardous Waste Siles. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake = (IR x ET x EF x ED)l(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

2.5 

8 

12 

9 

70 

25550 

3285 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake= 1.21 E·03 Noncancer Inhalation Intake= 9.39E·03 

Units Rationale/ lnlake Equatmn/ 
Reference Model Name 

(1) 

mglm3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA, 1997 CA x IA x ET x EF x ED 

hours/day (1) BW x AT 

days/year (1) 

years U.S. EPA, 1993 CA= (1/PEF + 1NF) x Cs 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

m3/kg IDEM, 2004 

m3/kg U.S. EPA, 2002a 

g/m2-s per IDEM, 2004 

kg/m3 

4/12/2005 



Surface Water 

re Medium: Surface Water 

Exposure Route Receptor Population Receptor Age Exposure Point 

Dermal Maintenance Workers Adult SWMU 16 

Notes: 

1 - Professional Judgement. Assume 2 days a month for AME and 1 day a month for GTE. 

Sources: 

TABLE 4.3.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 

Code 

DAevent Absorbed dose per event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake = (SA x EV x EF x ED)/(BW x AT) 

Value 

Calculated 

3300 

1 

1.5 

12 

9 

70 

25550 

3285 

Cancer Ingestion Intake= O.OOE+OO 

Noncancer Ingestion Intake= O.OOE+OO 

Cancer Dermal Intake= 1.99E-01 

Noncancer Dermal Intake= 1.55E+OO 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 See !ext for calculalion of DAevenl. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.4.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Current/Future 

Sediment 

re Medium: Sediment 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Maintenance Workers Adult SWMU 16 

Dermal Maintenance Workers Adult SWMU 16 

Notes: 

1 - Professional Judgement. Assume 2 days a month for RME and 1 day a month for GTE. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentra11on In sediment 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 o. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

0.000001 

1 

12 

9 

70 

25550 

3285 

Max or 95% UCL 

0.000001 

3300 

0.02 

Chemical Specific 

12 

9 

70 

25550 

3285 

Cancer Ingestion Intake= 3.02E-09 

Noncancer Ingestion Intake= 2.35E-08 

Cancer Dermal Intake = 3.99E-09 

Noncancer Dermal Intake= 3.1 OE-08 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA. 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unilless U.S. EPA, 1993 BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1989 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unit less U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1989 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.5.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: CUrrenVFuture 

Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure Route Receptor Population 

Ingestion Occupational Workers 

Dermal Occupational Workers 

Notes 

1 - One half the AME value Is used for the GTE value. 

Sources: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration In soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

0.000001 

1 

219 

9 

70 

25550 

3285 

Max or 95% UCL 

0.000001 

3300 

0.02 

Chemical Specific 

219 

9 

70 

25550 

3285 

Cancer Ingestion Intake= 5.51 E-08 

Noncancer Ingestion Intake= 4.29E-07 

Cancer Dermal Intake= 7.27E-08 

Noncancer Dermal Intake= 5.66E-07 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA. 2002 Intake (mg/kg/day) = 

mg/day (1) 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mgikglday) = 

kg/mg --
cm2 U.S. EPA. 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA. 2004 BWxAT 

unit less U.S. EPA. 2004 

days/year U.S. EPA. 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1989 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.6.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Surface/Subsurface Soil 

Exposure Route Receplor Population 

Inhalation Occupational Workers 

Notes: 

1 - Length of typical work day. 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

Receptor Age Exposure Point 

Adult SWMU 16 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentration In soil 

IR lnhalatlon Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concentration at 

cen1er of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4·24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

2.5 

8 

219 

9 

70 

25550 

3285 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake= 2.20E·02 Noncancer Inhalation Intake= 1.71 E·01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA, 1993 CA x IA x ET x EF x ED 

hours/day (1) BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 CA= (1/PEF + 1/VF) x CS 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

m3/kg IDEM, 2004 

m3/kg U.S. EPA, 2002a 

g/m2-s per IDEM. 2004 

kg/m3 

4/12/2005 



Scenario Tlmeframe: CurrenVFuture 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route Receptor Population 

Ingestion Occupational Workers 

Dermal Occupational Workers 

Notes 

(1) - Professional judgement. 

Sources: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

TABLE 4.7.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration in Groundwaler 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaglna Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1 

219 

9 

70 

25550 

3285 

Calculated 

3300 

1 

0.167 

219 

9 

70 

25550 

3285 

Cancer Ingestion Intake= 1.1 OE-06 

Noncancer Ingestion Intake= 8.57E-06 

Cancer Dermal Intake = 3.64E+OO 

Noncancer Dermal Intake= 2.83E+01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (COi) (mg/kg/day) = 

mg/ug --
Uday (1) CW x CF x IR-GW x EF x ED 

days/year U.S. EPA, 1993 BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA. 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day U.S. EPA, 2004 DAevent x EV x EF x ED x SA 

hours/day U.S. EPA, 2004 BW xAT 

days/year U.S. EPA, 1993. 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.8.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timetrame: CurrenVFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Route Receptor Population 

Ingestion Trespassers 

Dermal Trespassers 

Notes: 

Receptor Age Exposure Point 

Adolescent SWMU 16 

Adolescent SWMU 16 

1 - Assume one day a week in warm weather months for AME and one day every other week for CTE. 

2 - Adolescents from age 6 to 17. 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surface Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duralion 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

3 - Assumes that the lower arms, hands, lower legs, and feet are exposed. (Values based on Exposure Factors Handbook 1997.) 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA. 1997: Exposure Factors Handbook. U.S. EPN600/8-95/002FA. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA. 2004: Risk Assessment Guidance for Superlund (Part E, Supplemenlal Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

0.000001 

1 

13 

11 

43 

25550 

4015 

Max or 95% UCL 

0.000001 

3100 

0.04 

Chemical Specific 

13 

11 

43 

25550 

4015 

Cancer Ingestion Intake= 6.51 E-09 

Noncancer Ingestion Intake= 4.14E-08 

Cancer Dermal Intake= 1.61 E-08 

Noncancer Dermal lnlake = 1.03E-07 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA. 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA. 1993 

kg/mg .. CSs x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA. 1993 BWxAT 

days/year (1) 

years (2) 

kg U.S. EPA. 1997 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

mg/kg U.S. EPA. 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg .. 

cm2 (3) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA. 2004 BW x AT 

unilless U.S. EPA. 2004 

days/year (1) 

years (2) 

kg U.S. EPA. 1997 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.9.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Trespassers 

Notes: 

1 - Professional judgement. 

Receptor Age Exposure Point 

Adolescent SWMU 16 

2 - Assume one day a week in warm weather months for RME and one day every other week for GTE. 

3 - Adolescents from age 6 to 17. 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentralion in air 

cs Chemical concentration in soil 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concentration at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/54011-86/060. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA1600/8-95/002FA. 

U.S. EPA. 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superlund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)l(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

1.2 

2 

13 

11 

43 

25,550 

4,015 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake = 3.12E-04 Noncancer Inhalation Intake= 1.99E·03 

Units Rationale/ Intake Equation/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA, 1997 CA x IA x ET x EF x ED 

hours/day (1) BWx AT 

days/year (2) 

years (3) CA= (1/PEF + 1NF) x CS 

kg U.S. EPA, 1997 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

m31kg IDEM, 2004 

m3/kg U.S. EPA, 2002a 

glm2-s per IDEM, 2004 

kg/m3 

4/12/2005 



Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Route Receptor Population 

Ingestion Trespassers 

Dermal Trespassers 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Adolescent SWMU 16 

Adolescent SWMU 16 

2 - Assume one day a week in warm weather months for AME and one day every other week for GTE. 

3 - Adolescents from age 6 to 17. 

4 - Assumes 25 percent of total body surface area is exposed, U.S. EPA 1997. 

Sources: 

TABLE 4.10.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cw Chemical Concentralion In Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Ouratlon 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duralion 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA. 1997: Exposure Factors Handbook. EPA/600/8-95/002FA. 

EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002; Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 o. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

0.05 

0.001 

2 

13 

11 

43 

25.550 

4.015 

Calculated 

3, 100 

1 

2 

13 

11 

43 

25,550 

4,015 

Cancer Ingestion Intake= 1.30E-08 

Noncancer Ingestion Intake= 8.28E-08 

Cancer Dermal Intake= 4.03E-01 

Noncancer Dermal Intake= 2.57E+OO 

Units Rationale/ Intake Equation/ 
Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) = 

Uhr U.S. EPA 4. 2000 

ug/mg .. 

hours/even I (1) CW x CF x IR-GW x EF x ED 

even ls/year (2) BW x AT 

years (3) 

kg U.S. EPA. 1997 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (4) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BW x AT 

days/year (2) 

years (3) See !ext for calculalion of DAevent. 

kg U.S. EPA. 1997 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.11.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sedimenl 

Exposure Route Receptor Population 

Ingestion Trespassers 

Dermal Trespassers 

Notes: 

1 · Professional judgment. 

Receptor Age Exposure Point 

Adolescent SWMU 16 

Adolescenl SWMU 16 

2 ·Assume one day a week in warm weather months for AME and one day every other week for CTE. 

3 . Adolescents from age 6 to 17. 

4 ·Assumes 25 percent of total body surface area is exposed, U.S. EPA 1997. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameler Parameter Definition 
Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surface Avallable for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1·86/060. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA160018-95/002FA. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)l(BW x AT) 

Dermal Intake= (CF3_x SA x SSAF x EF x ED)l(BW x AT) 

Value 

Max or 95% UCL 

50 

1.0E-06 

0.5 

13 

11 

43 

25,550 

4.015 

Max or 95% UCL 

1.0E-06 

3,100 

0.04 

Chemical Specific 

13 

11 

43 

25,550 

4.015 

Cancer Ingestion Intake = 3.25E·09 

Noncancer Ingestion Intake= 2.07E·08 

Cancer Dermal Intake= 1.61E·OB 

Noncancer Dermal lnlake = 1.03E·07 

Uni!s Ralionale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 lnlake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless (1) BW xAT 

days/year (2) 

years (3) 

kg U.S. EPA. 1997 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

mg/kg U.S. EPA, 1992 Dermally Absorbed Dose (rnglkglday) = 

kg/mg --

cm2 (4) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (2) 

years (3) 

kg U.S. EPA, 1997 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.12.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRALTENDENCYEXPOSURES 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Construction Workers Adult SWMU 16 

Dermal Construction Workers Adult SWMU 16 

Notes: 

1 - GTE is assumed to be one half of AME. 

2 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. 

U.S. EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Supertund Sites, OSWER 9355.4-24. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540IRl991005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

165 

0.000001 

1 

150 

1 

70 

25550 

365 

Max or 95% UCL 

0.000001 

3300 

0.1 

Chemical Specific 

150 

1 

70 

25550 

365 

Cancer Ingestion Intake = 1.38E-08 

Noncancer Ingestion Intake= 9.69E-07 

Cancer Dermal Intake= 2.77E-08 

Noncancer Dermal Intake;:;; 1.94E-06 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mglkg U.S. EPA, 2002a Intake (mg/kglday) = 

mglday (1) 

kglmg -- CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 2002b BWxAT 

days/year (2) 

years (2) 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mglkg U.S. EPA, 2002a Dermally Absorbed Dose (mglkglday) = 

kglmg --
cm2 U.S. EPA, 2002b CS x CF3 x SA x SSAF x DABS x EF x ED 

mglcm2/event U.S. EPA, 2004 BWxAT 

unitless U.S. EPA, 2004 

days/year (2) 

years (2) 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S, EPA, 1989 

4/12/2005 



TABLE 4.13.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Tlmeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Construction Workers 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

1 - Professional judgement. Ground is assumed to be frozen or snow covered for 22 weeks/year. 

Sources: 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentration in soil 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

QIC Inverse of mean concenlration at 

center of source 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EP.AJ540/1-86/060. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EP.AJ600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

2.5 

8 

150 

1 

70 

25550 

365 

1.49E+06 

Chemical-specific 

14.31 

Cancer Jnhalatron Intake= 1.68E-03 Noncancer Inhalation Intake= 1.17E-01 

Uni ls Rationale/ lnlake Equahon/ 
Reference Model Name 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA, 1997 CA x IA x ET x EF x ED 

hours/day (1) BWx AT 

days/year (1) 

years (1) CA= (1/PEF + 1/VF) x Cs 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

m3/kg U.S. EPA. 2002a 

m3/kg U.S. EPA, 2002a 

g/m2-s per U.S. EPA, 2002a 

kg/m3 

4/12/200.5 



Tlmeframe: Future 

Groundwater 

Exposure Route Receptor Population 

Dermal Construction Workers 

Sources: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Adult SWMU 16 

TABLE 4.14.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameler Definition 
Code 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surface Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Calculated 

3300 

1 

1.5 

150 

1 

70 

25550 

365 

Cancer Ingestion Intake= NA 

Noncancer Ingestion Intake= NA 

Cancer Dermal Intake= 2.77E-01 

Noncancer Dermal Intake= 1.94E+01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day (1) DAevent x EV x EF x ED x SA 

hours/day (1) BW xAT 

days/year (1) 

years (1) See text for calculation of DAevent. 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

4/12/2005 



Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Construction Workers 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Adult SWMU 16 

TABLE 4.15.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

CA Chemical concentration in air 

cw Chemical concentration in water. 

CF Conversion Factor 

IA Inhalation Rate 

ET Exposure Tlme 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Tlme (Cancer) 

AT-N Averaging Tlme (Non-Cancer) 

VF Volalilization Factor 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-861060. 

U.S. EPA, 1993: Superlund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

VDEQ, 2004: Virginia Department of Environmental Quality (VDEO, on line- http://www.deq.state.va.us/vrprisk). 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)l(BW x Al) 

Value 

Calculated 

Average 

0.001 

2.5 

1.5 

30 

1 

70 

25550 

365 

Calculated 

Cancer Inhalation Intake = 6.29E-08 Noncancer Inhalation lnlake = 4.40E-06 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mglm3 VDEQ, 2004 Intake (mglkglday) = 

ug/L --
mglug -- CA x IA x ET x EF x ED 

m3/hour U.S. EPA, 1997 BWxAT 

hours/day (1) 

days/year (1) CA = CW x CF x VF 

years (1) 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

(mglm3)1(mg/L) VDEQ, 2004 

4/12/2005 



TABLE 4.16.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

: Surtace Soil 

re Medium: Surtace Soil 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 

Code 

Ingestion Recreational Users Child SWMU 16 cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N AveraQing Time (Non-Cancer) 

Dermal Recreational Users Child SWMU 16 cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for CTE. 

2 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

0.5 

26 

2 

15 

25,550 

730 

Max or 95% UCL 

1.0E-06 

3,300 

0.04 

Chemical Specific 

26 

2 

15 

25,550 

730 

Cancer Ingestion Intake= 6. 78E-09 

Noncancer Ingestion Intake = 2.37E-07 

Cancer Dermal Intake= 1.79E-08 

Noncancer Dermal Intake= 6.27E-07 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unit less U.S. EPA. 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA. 1989 

4/12/2005 



TABLE 4.17.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Recreational Users 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 
Code 

CA Chemical concentration in air 

cs Chemical concentration in soil 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatlllzatlon Factor 

Q/C Inverse of mean concentration at 

center of source 

1 · Professional judgment. Assumes two c;jays a wee.k in warm weather months for RME and one day a week for GTE. 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPA/600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

1.2 

2 

13 

2 

15 

25,550 

730 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake= 1.63E-04 Noncancer Inhalation Intake= 5.?0E-03 

Units Ralionale/ lnlake Equation/ 
Reference Model Name 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA. 1997 CA x IA x ET x EF x ED 

hours/day (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 CA= (1/PEF + lNF) x CS 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

m3/kg IDEM, 2004 

m3/kg U.S. EPA, 2002a 

g/m2-s per IDEM, 2004 

kg/m3 

4/12/2005 



Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

1 - Professional judgment. 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

TABLE 4.18.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N AveraginQ Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N AveraginQ Time (Non-Cancer) 

2 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

3 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1 

26 

2 

15 

25,550 

730 

Calculated 

3,300 

1 

0.167 

26 

2 

t5 

25,550 

730 

Cancer Ingestion Intake = 1.36E-07 

Noncancer Ingestion Intake= 4. 75E-06 

Cancer Dermal Intake = 4.48E-01 

Noncancer Dermal Intake= 1.57E+01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Chronic Daily Intake (CD!) (mg/kg/day)= 

mg/ug --
Uday (1) CGW x CF x IR-GW x EF x ED 

days/year (2) BWxAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (3) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/day (1) BW xAT 

days/year (2) 

years U.S. EPA, 1993 See text for calculation of OAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

4/12/2005 



Scenario Timeframe: Future 

Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational LJsers 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

TABLE 4.19.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 

Code 

cw Chemical Concentration in Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

SW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week In warm weather months for RME and one day a week for CTE. 

2 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

0.05 

0.001 

2 

26 

2 

15 

25,550 

730 

Calculated 

3,300 

1 

2 

26 

2 

15 

25,550 

730 

Cancer Ingestion Intake= 1.36E-08 

Noncancer Ingestion Intake= 4.75E-07 

Cancer Dermal Intake= 4.48E-01 

Noncancer Dermal Intake= 1.57E+01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (COi) (mg/kg/day) = 

Uhour U.S. EPA 4, 2000 

ug/mg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) SW xAT 

years U.S. EPA. 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (2) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) SW xAT 

days/year (1) 

years U.S. EPA, 1993 See text for calculation of DAevenl. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.20.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 - Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 O. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

0.5 

26 

2 

15 

25,550 

730 

Max or 95% UCL 

1.0E-06 

3,300 

0.04 

Chemical Specific 

26 

2 

15 

25,550 

730 

Cancer Ingestion Intake= 6.78E-09 

Noncancer Ingestion Intake= 2.37E-07 

Cancer Dermal Intake= 1. 79E-08 

Noncancer Dermal Intake= 6.27E-07 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unit less (1) BW xAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kglday) = 

kg/mg --
cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BWxAT 

unit less U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.21.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

\'1edium: Surtace Soil 

~xposure Medium: Surtace Soil 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE. CRANE INDIANA 

Parameter Parameter Definition 

Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaqing Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaalng Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

so 
t.OE-06 

0.5 

26 

7 

70 

25,550 

2,555 

Max or 95% UCL 

1.0E-06 

9,070 

0.01 

Chemical Specific 

26 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 2.54E-09 

Noncancer Ingestion Intake= 2.54E-08 

Cancer Dermal Intake= 9.23E-09 

Noncancer Dermal Intake= 9.23E-08 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA. 2002 lnlake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unit less (1) BW xAT 

days/year (1) 

years U.S. EPA. 1993 

kg U.S. EPA, 1993 

days U.S. EPA. 1989 

days U.S. EPA. 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unit less U.S. EPA. 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

4/12/2005 



TABLE 4.22.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

Medium: Surlace Soil 

Exposure Medium: Air 

Exposure Roule Receptor Population 

Inhalation Recreational Users 

Notes: 

Receplor Age Exposure Point 

Adult SWMU 16 

Parameter 
Code 

CA 

cs 
IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

PEF 

VF 

QIC 

NSWC CRANE, CRANE INDIANA 

Parameter Definition 

Chemical concentration in air 

Chemical concentration in soil 

Inhalation Rate 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Particulate Emission Factor 

Volalilization Factor 

Inverse of mean concentration at 

center of source 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPN540/1-861060. 

U.S. EPA, 1993: Superfund Standard Defaull Exposure Faclors for lhe Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPN60018-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limils for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation Intake = (IR x ET x EF x ED)l(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

1.6 

2 

26 

7 

70 

25.550 

2555 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake = 3.26E-04 Noncancer Inhalation Intake = 3.26E-03 

Units Rationale/ Intake Equalion/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA. 1997 CA x IA x ET x EF x ED 

hours/day (1) BW x AT 

days/year (1) 

years U.S. EPA. 1993 CA= (1/PEF + I/VF) x CS 

kg U.S. EPA. 1993 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

m3/kg IDEM, 2004 

m3/kg U.S. EPA, 2002a 

glm2-s per IDEM. 2004 

kg/m3 

4/12/2005 



: Groundwater 

re Medium: Groundwater 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Recreational Users Adult SWMU 16 

Dermal Recreational Users Adult SWMU 16 

Notes: 

1 - Professional judgment. 

TABLE 4.23.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·C Averaging Time (Cancer) 

AT·N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

2 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

3 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1 

26 

7 

70 

25,550 

2.555 

Calculated 

9,070 

1 

0.167 

26 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 1.02E-07 

Noncancer Ingestion Intake= 1.02E-06 

Cancer Dermal Intake= 9.23E-01 

Noncancer Dermal Intake= 9.23E+OO 

Units Rationale/ Intake Equalion/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day) = 

mg/ug --
Uday (1) CGW x CF x IR-GW x EF x ED 

days/year (2) BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (3) 

events/day (1) DAevenl x EV x EF x ED x SA 

hours/day (1) BWxAT 

days/year (2) 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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Scenario Timeframe: Future 

Medium: Surlace Water 

Exposure Medium: Surlace Water 

Exposure Route Receptor Population 

Ingestion Recreational Users 

Dermal Recreational Users 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

TABLE 4.242.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

cw Chemical Concentration in Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 

SA Skin Surlace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaqinq Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

2 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/54011-861060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

0.01 

0.001 

2 

26 

7 

70 

25,550 

2,555 

Calculated 

9,070 

1 

2 

26 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 2.04E-09 

Noncancer Ingestion Intake= 2.04E-08 

Cancer Dermal Intake= 9.23E-01 

Noncancer Dermal Intake= 9.23E+OO 

Units Rationale/ Intake Equation/ 

Reference Model Name 

uglL U.S. EPA, 2002 Chronic Daily Intake (CDI) (mglkglday) = 

Uhour U.S. EPA 4, 2000 

uglmg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) BWxAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mglcm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mglkglday) = 

cm2 U.S. EPA. 2004 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BW xAT 

days/year (1) 

years U.S. EPA. 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA,,1989 

days U.S. EPA, 1989 
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TABLE 4.25.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 

Code 

Ingestion Recreational Users Adult SWMU 16 cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Recreational Users Adult SWMU 16 cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soll to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

2 -Assumes that head, arms. hands, lower legs, and fee.I are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/54011-861060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/991005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)l(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)l(BW x AT) 

Value 

Max or 95% UCL 

50 

1.0E-06 

0.5 

26 

7 

70 

25,550 

2,555 

Max or 95% UCL 

1.0E-06 

9,070 

0.01 

Chemical Specific 

26 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 2.54E-09 

Noncancer Ingestion Intake= 2.54E-08 

Cancer Dermal Intake = 9.23E-09 

Noncancer Dermal Intake = 9.23E-08 

Units Rationale/ Intake Equalion/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --
cm2 (2) CS x CF3 x SA x SSAF x DABS x EF x ED 

mglcm2/event U.S. EPA. 2004 BWxAT 

unit less U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.26.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

io Timeframe: Future 

Surlace Soil 

re Medium: Surlace Soil 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Sources: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

cs Chemical concentration In soil 

CF3 Conversion Factor 3 

SA Skin Surlace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 O. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake; (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

· Dermal Intake; (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

100 

1.0E-06 

1 

234 

2 

15 

25,550 

730 

Max or 95% UCL 

1E-06 

2,800 

0.04 

Chemical Specific 

234 

2 

15 

25,550 

730 

Cancer Ingestion Intake; 1.22E-07 

Noncancer Ingestion Intake; 4.27E-06 

Cancer Dermal Intake; 1.37E-07 

Noncancer Dermal Intake ; 4. 79E-06 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) ; 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BWxAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) ; 

kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.27.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

io Timeframe: Future 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 
Code 

Inhalation Residents Child SWMU 16 CA Chemical concentration In air 

cs Chemical concentration in soil 

IR Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

Q/C Inverse of mean concentration at 

cenler of source 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Heallh Evaluation Manual. Part A. U.S. EPN540/1-86/060. 

U.S. EPA, 1993: Superfund Standard Default Exposure Faclors for the Cenlral Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPN600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance tor Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

Unit Intake Calculations 

Inhalation lnlake =(IR x ET x EF x ED)/(BW x AT) 

Value 

Calculated 

Max or 95% UCL 

0.625 

24 

350 

2 

15 

25.550 

730 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake= 2.74E-02 Noncancer Inhalation Intake= 9.59E-01 

Units Rationale/ lnlake Equation/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA. 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA, 2002b 

m3/hour U.S. EPA, 1997 CA x IR x ET x EF x ED 

hours/day U.S. EPA. 1997 BWxAT 

days/year U.S. EPA. 1993 

years U.S. EPA, 1993 CA= (1/PEF + 1NF) x CS 

kg U.S. EPA, 1989 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

m3/kg IDEM, 2004 

m3/kg U.S. EPA. 2002a 

g/m2-s per IDEM, 2004 

kgim3 

4/12/2005 



Scenario Timetrame: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Sources: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

TABLE 4.28.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-1 O. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Catcufatlons 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

0.66 

234 

2 

15 

2.5,550 

730 

Calculated 

6,600 

1 

0.167 

234 

2 

15 

25,550 

730 

Cancer Ingestion Intake= 8.06E-07 

Noncancer Ingestion Intake = 2.82E-05 

Cancer Dermal Intake= 8.06E+OO 

Noncancer Dermal Intake= 2.82E+02 

Units Rationale/ Intake Equalion/ 

Reference Model Name 

mg/kg U.S. EPA. 2002 Chronic Daily Intake (CDI) (mg/kg/day)= 

mg/ug --

Uday U.S. EPA, 1997 CGW x CF x IR-GW x EF x ED 

days/year U.S. EPA, 1993 BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day U.S. EPA, 2004 DAevent x EV x EF x ED x SA 

hours/day U.S. EPA, 2004 BWxAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 
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TABLE 4.29.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Residents 

Sources 

Receptor Age Exposure Point 

Child SWMU 16 

Parameter 
Code 

s 
IRsh 

EF 

K 

ED 

BW 

Ra 

CF 

Ds 

DI 

AT-C 

AT-N 

NSWC CRANE, CRANE INDIANA 

Parameter Definition 

Volatile Chemical Generation Rate 

Inhalation Rate of volatiles In shower 

Exposure Frequency 

Masss Transfer Coefficient 

Exposure Duration 

Body Weight 

Air Exchange Rate 

Conversion Factor 

Shower Duration 

Total Time in Bathroom 

Averaging Time (Cancer) 

Averaging Time (Noncancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Superlund Slandard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Foster, S.A. and P,C. Chrostowski, 1987. Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Value 

Derived 

0.6 

234 

Derived 

2 

15 

0.0167 

60 

10 

15 

25550 

730 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/m3-min shower Foster&Chrostowski 1987 Intake (mg/kg/day) = 

m3/hr U.S. EPA. 1993 

days/year U.S. EPA, 1993 S x IR x K x EF x ED 

min Foster&Chrostowski 1987 BW x AT x Ra x CF 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

min-1 Foster&Chrostowski 1987 

min/hr 

min U.S. EPA, 2004 

min Professional judgement 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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Scenario Timeframe: Future 

Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

TABLE 4.30.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cw Chemical Concentration in Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Avor,ninn Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for GTE. 

2 -Assumes that 50 percent of the total body surtace area is exposed. U.S. EPA, 2004. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

0.05 

0.001 

2 

26 

2 

15 

25,550 

730 

Calculated 

3,300 

1 

2 

26 

2 

15 

25.550 

730 

Cancer Ingestion Intake= 1.36E-08 

Noncancer Ingestion Intake= 4.75E-07 

Cancer Dermal Intake= 4.48E-01 

Noncancer Dermal Intake = 1.57E+01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (COi) (mg/kg/day) = 

Uhour U.S. EPA 4, 2000 

ug/mg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (2) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BWxAT 

days/year (1) 

years U.S. EPA. 1993 See text for calculation ot DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.31.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Notes: 

Receptor Age Exposure Point 

Child SWMU 16 

Child SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 
Code 

cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaginq Time (Non-Cancer) 

cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surlace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averagino Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for AME and one day a week for CTE. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superlund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Superlund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Superlund (Part E. Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

1.0E-06 

1 

26 

2 

15 

25,550 

730 

Max or 95% UCL 

1.00E-06 

2,800 

0.04 

Chemical Specific 

26 

2 

15 

25,550 

730 

Cancer Ingestion Intake= 6.78E-09 

Noncancer Ingestion Intake= 2.37E-07 

Cancer Dermal Intake= 1.52E-08 

Noncancer Dermal Intake= 5.32E-07 

Units Ration ale/ lnlake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 

mg/day U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

uni ti ass U.S. EPA, 1993 BW xAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA. 1989 

days U.S. EPA. 1989 

days U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 

kg/mg --

cm2 U.S. EPA. 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BWxAT 

unit less U.S. EPA, 2004 

days/year (1) 

years U.S. EPA. 1993 

kg U.S. EPA, 1989 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.32.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

Scenario Timeframe: Future 

Medium: Surtace Soil 

Exposure Medium: Surtace Soil 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Sources: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

cs Chemical concentration in soil 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N AveraginQ Time (Non-Cancer) 

cs Chemical concentration in soil 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/Rl99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR-S x CF3 x Fl x EF x ED)l(BW x AT) 

Dermal Intake= (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

50 

1.0E-06 

1 

234 

7 

70 

25,550 

2,555 

Max or 95% UCL 

1.0E-06 

5,700 

0.01 

Chemical Specific 

234 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 4.58E-08 

Noncancer Ingestion Intake= 4.58E-07 

Cancer Dermal Intake= 5.22E-08 

Noncancer Dermal Intake= 5.22E-07 

Units Rationale/ Intake Equation/ 

Reference Model Name 

mglkg U.S. EPA, 2002 Intake (mglkglday) = 

inglday U.S. EPA, 1993 

kg/mg -- CS x IRS x CF3 x Fl x EF x ED 

unit less U.S. EPA. 1993 BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mglkglday) = 

kglmg --

cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mglcm2/event U.S. EPA, 2004 BWxAT 

unitless U.S. EPA, 2004 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.33.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

io Timeframe: Future 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 
Code 

Inhalation Residents Adult SWMU 16 CA Chemical concentration in air 

cs Chemical concentration in soil 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

PEF Particulate Emission Factor 

VF Volatilization Factor 

Q/C Inverse of mean concentration at 

center of source 

Sources: 

IDEM, 2004: RISC Technical Guide, January Update. 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPN540/1-86/060. 

U.S. EPA, rn93: Superfund Standard Default Exposure Factors for the Cenlral Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook. U.S. EPN600/8-95/002FA. 

U.S. EPA, 2002a: Supplemental Guidance for Developing Soll Screening Levels lor Superfund Sites. OSWER 9355.4-24. 

U.S. EPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6·10. 

Unit Intake Calculations 

Inhalation Intake = (IA x ET x EF x ED)l(BW x AT) 

Value 

Calculaled 

Max or 95% UCL 

0.83 

24 

234 

7 

70 

25,550 

2555 

1.316E+09 

Chemical-specific 

68.81 

Cancer Inhalation Intake = 1.82E·02 Noncancer Inhalation Intake= 1.82E-01 

Units Rationale/ Intake Equalion/ 
Reference Model Name 

(1) 

mg/m3 U.S. EPA, 2002a Intake (mg/kg/day) = 

mg/kg U.S. EPA. 2002b 

m3/hour U.S. EPA, 1997 CA x IA x ET x EF x ED 

hours/day U.S. EPA. 1997 BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 CA= (1/PEF + 1NF) x CS 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

m3/kg IDEM. 2004 

m3/kg U.S. EPA, 2002a 

g/m2-s per IDEM, 2004 

kg/m3 
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: Groundwater 

re Medium: Groundwater 

Exposure Route Receptor Population Receptor Age Exposure Point 

Ingestion Residents Adult SWMU 16 

Dermal Residents Adult SWMU 16 

Sources: 

TABLE 4.34.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

CGW Chemical Concentration in Groundwater 

CF Conversion Factor 

IR-GW Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Daevent Dermally Absorbed Dose per Event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002Fa 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Ingestion Intake= (IR-GW x EF x ED)/(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)/(BW x AT) 

Value 

Average 

0.001 

1.4 

234 

7 

70 

25,550 

2,555 

Calculated 

18,000 

1 

0,167 

234 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 1.28E-06 

Noncancer Ingestion Intake= 1.28E-05 

Cancer Dermal Intake= 1.65E+01 

Noncancer Dermal Intake= 1.65E+02 

Units Rationale/ lnlake Equation/ 

Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily lnlake (CDI) (mg/kg/day)= 

mg/ug --
L/day U.S. EPA, 1993 CGW x CF x IR-GW x EF x ED 

days/year U.S. EPA, 1993 BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 U.S. EPA, 2004 

events/day U.S. EPA, 2004 DAevenl x EV x EF x ED x SA 

hours/day U.S. EPA, 2004 BW xAT 

days/year U.S. EPA, 1993 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.35.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRALTENDENCYEXPOSURES 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Route Receptor Population 

Inhalation Residents 

Sources 

Receptor Age Exposure Point 

Adult SWMU 16 

NSWC CRANE. CRANE IN DIANA 

Parameter Parameter Definition 
Code 

s Volatile Chemical Generation Rate 

IRsh Inhalation Rate of volatiles In shower 

EF Exposure Frequency 

K Masss Transfer Coefficient 

ED Exposure Duration 

BW Body Weight 

Ra Air Exchange Rate 

CF Conversion Factor 

Ds Shower Duration 

DI Total Time in Bathroom 

AT-C Averaging Time (Cancer) 

AT·N Averaging Time (Noncancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPN540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPN540/R/99/005. 

Foster, S.A. and P.C. Chrostowski, 1987, Inhalation Exposure to Volatile Organic Contaminants in the Shower. 

Value 

Derived 

0.6 

234 

Derived 

7 

70 

0.017 

60 

10 

15 

25550 

730 

Units Ralionale/ Intake Equation/ 
Reference Model Name 

mg/m3-min shower Foster&Chrostowski 1987 Chronic Daily Intake (CDI) (mg/kg-day)= 

m3/hr U.S. EPA, 1993 

days/year U.S. EPA, 1993 S x IRsh x K x EF x ED 

min Foster&Chrostowski 1987 BW x AT x Rax CF 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

min-1 Foster&Chrostowski 1987 

min/hr 

min U.S. EPA, 2004 

min Professional judgement 

days U.S. EPA, 1989 

days U.S. EPA ,1989 
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Scenario Timeframe: Future 

Medium: Surtace Water 

Exposure Medium: Surtace Water 

Exposure Route Receptor Population 

Ingestion Residents 

Dermal Residents 

Notes: 

Receptor Age Exposure Point 

Adult SWMU 16 

Adult SWMU 16 

TABLE 4.36.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

cw Chemical Concentration in Water 

CR Contact Rate 

CF Conversion factor 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

DAevent Absorbed dose per event 

SA Skin Surtace Available for Contact 

EV Event Frequency 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

2 - Assumes that head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/991005. 

Unit Intake Calculations 

Ingestion Intake= (CR x CF x ET x EF x ED)l(BW x AT) 

Dermal Intake= (SA x EV x EF x ED)l(BW x AT) 

Value 

Max or 95% UCL 

0.01 

0.001 

2 

26 

7 

70 

25,550 

2,555 

Calculated 

9,070 

1 

2 

26 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 2.04E-09 

Noncancer Ingestion Intake= 2.04E-08 

Cancer Dermal Intake= 9.23E-01 

Noncancer Dermal Intake= 9.23E+OO 

Units Rationale/ Intake Equation/ 

Reference Model Name 

ug/L U.S. EPA, 2002 Chronic Daily Intake (CDI) (mg/kg/day)= 

Uhour U.S. EPA 4, 2000 

ug/mg --
hours/event (1) CW x CF x IR-GW x EF x ED 

events/year (1) BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

mg/cm2-event U.S. EPA, 2004 Dermally Absorbed Dose (mg/kg/day) = 

cm2 (2) 

events/day (1) DAevent x EV x EF x ED x SA 

hours/event (1) BWxAT 

days/year (1) 

years U.S. EPA, 1993 See text for calculation of DAevent. 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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TABLE 4.37.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Timeframe: Future 

Sediment 

Medium: Sediment 

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition 
Code 

Ingestion Residents Adult SWMU 16 cs Chemical concentration in sediment 

IR-S Ingestion Rate 

CF3 Conversion Factor 3 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Dermal Residents Adult SWMU 16 cs Chemical concentration in sediment 

CF3 Conversion Factor 3 

SA Skin Surtace Available for Contact 

SSAF Soil to Skin Adherence Factor 

DABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Notes: 

1 - Professional judgment. Assumes two days a week in warm weather months for RME and one day a week for GTE. 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Supertund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060. 

U.S. EPA, 1993: Supertund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. 

U.S. EPA, 2004: Risk Assessment Guidance for Supertund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005. 

Unit Intake Calculations 

Incidental Ingestion Intake= (IR·S x CF3 x Fl x EF x ED)/(BW x AT) 

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT) 

Value 

Max or 95% UCL 

25 

1.0E-06 

1 

26 

7 

70 

25,550 

2,555 

Max or 95% UCL 

1.00E-06 

5,700 

0.01 

Chemical Specific 

26 

7 

70 

25,550 

2,555 

Cancer Ingestion Intake= 2.54E-09 

Noncancer Ingestion Intake = 2.54E-08 

Cancer Dermal Intake= 5.80E·09 

Noncancer Dermal Intake= 5.80E-08 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/kg U.S. EPA, 2002 Intake (mg/kg/day) = 
mg/day (1) 

kg/mg -- CSs x IRS x CF3 x Fl x EF x ED 

unitless U.S. EPA, 1993 BW xAT 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

davs U.S. EPA, 1989 

mg/kg U.S. EPA, 2002 Dermally Absorbed Dose (mg/kg/day) = 
kg/mg --
cm2 U.S. EPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED 

mg/cm2/event U.S. EPA, 2004 BW xAT 

unitless U.S. EPA, 2004 

days/year (1) 

years U.S. EPA, 1993 

kg U.S. EPA. 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 
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Chemical Chronic/ Oral RID 
of Potentia I Subchronic 

Concern Value Units 

Volatile Organic Compounds 
1, 1,2,2-Tetrachloroethane Chronic 6.0E-02 mq/kg/day 
1, 1,2-Trichloroethane Chronic 4.0E-03 mg/kg/day 
1.1-Dichloroethene Chronic 5.0E-02 mg/kg/day 
1,2,3-Trichloropropane Chronic 6.0E-03 mg/kg/day 
1,2-Dichloroethane Chronic 2.0E-02 mg/kg/day 
Benzene Chronic 4.0E-03 mg/kg/day 
Bromodichloromethane Chronic 2.0E-02 mg/kg/dav 
Carbon Tetrachloride Chronic 7.0E-04 mg/kg/day 

hloroform Chronic 1.0E-02 mg/kg/day 
is-1,2-Dichloroethene Chronic 1.0E-02 mg/kg/day 

MA1hylene Chloride Chronic 6.0E-02 mg/kg/day 
Tetrachloroethene Chronic 1.0E-02 mg/ka/day 
Toluene Chronic 2.0E-01 mg/kg/day 
rans-1,2-Dichloroethene Chronic 2.0E-02 mg/kg/day 

Trichloroethane Chronic 5.0E-01 mg/kg/day 
inyl Chloride Chronic 3.0E-03 mg/kg/day 

iemivolatile Organic Compounds 
lenzo(a)anthracene NA NA NA 
enzo(a)pyrene NA NA NA 

Benzo(b)fluoranthene NA NA NA 
Bis(2-ethylhexyl)phthalate Chronic 2.0E-02 mg/kg/day 
Dibenzo(a,h)anthracene NA NA NA 
lndeno(1,2,3-cd)pyrene NA NA NA 
\Japhthalene Chronic 2.0E-02 mg/kg/dav 
Pyridine Chronic 1.0E-03 mg/kg/day 
Herbicides 
Pentachlorophenol Chronic 3.0E-02 mg/kg/day 
Energetics 
2-Nitrotoluene Chronic 1.0E-02 mg/kg/day 
2,4,6-Trinitrotoluene Chronic 5.0E-04 mg/kg/day 
2-Amino-4,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/day 
4-Amino-2,6-Dinitrotoluene Chronic 2.00E-04 mg/kg/dav 
HMX Chronic 5.0E-02 mg/kg/day 
RDX Chronic 3.0E-03 mg/kg/day 
Metals 
Aluminum Chronic 1.0E+OO mg/kg/dav 
Antimony Chronic 4.0E-04 mg/kg/day 
Arsenic Chronic 3.0E-04 mg/kg/day 
Barium Chronic 7.0E-02 mg/kg/day 
Beryllium Chronic 2.0E-03 mg/kg/day 
Cadmium'"' Chronic 5.0E-04 mg/kg/day 
Chromium Ill Chronic 1.5E+OO mg/kg/day 
Chromium VI Chronic 3.0E-03 mg/kg/day 
Cobalt Chronic 2.0E-02 mg/kg/day 
Copper Chronic 4.0E-02 mg/kg/day 
Iron Chronic 3.0E-01 mg/kg/day 
Lead NA NA NA 
Lithium Chronic 2.0E-03 mg/kg/day 
Manganese (Soil) Chronic 7.0E-02 mg/kg/day 
Manganese (Water) Chronic 2.4E-02 mg/kg/day 

TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

NSWC CRANE, CRANE, INDIANA 
PAGE 1OF2 

Oral Absorption Absorbed RID for Dermal"' 

Efficiency 
for Dermal"' Value Units 

1 6.0E-02 mg/kg/day 
1 4.0E-03 mg/kg/day 
1 5.0E-02 mg/kg/day 
1 6.0E-03 mg/kg/dav 
1 2.0E-02 mg/kg/day 
1 4.0E-03 mg/kg/day 
1 2.0E-02 mg/kg/day 

1 7.0E-04 mg/kg/day 

1 1.0E-02 mg/kg/day 
1 1.0E-02 mg/kg/day 
1 6.0E-02 mg/kg/day 
1 1.0E-02 mg/kg/day 
1 2.0E-01 mg/kg/day 
1 2.0E-02 mg/kg/day 

1 5.0E-01 mg/kg/day 
1 3.0E-03 mg/kg/day 

NA NA NA 
NA NA NA 
NA NA NA 
1 2.0E-02 mg/kg/day 

NA NA NA 
NA NA NA 
1 2.0E-02 mg/kg/day 
1 1.0E-03 mg/kg/day 

1 3.0E-02 mg/kg/dav 

1 1.0E-02 mg/kg/day 
1 5.0E-04 mg/kg/day 
1 2.0E-04 mg/kg/day 

1 2.0E-04 mg/kg/day 
1 5.0E-02 mg/kg/day 
1 3.0E-03 mg/kq/day 

1 1.0E+OO mg/kg/day 
0.15 6.0E-05 mq/kg/day 

1 3.0E-04 mg/kg/day 

0.07 4.9E-03 mg/kg/day 
0.007 1.4E-05 mg/kg/day 

0.05 2.5E-05 mg/kg/day 
0.013 2.0E-02 mg/kg/day 

Primary 

Target 
Organ(s) 

Liver 
Blood 
Liver 
Blood 

NA 
Blood 
Kidney 
Liver 
Liver 
Blood 

Liver 
Liver 

Kidney, Liver 
Blood 

Liver 
Liver 

NA 

NA 
NA 

Liver 
NA 
NA 

Body Weight 
Liver 

Liver, Kidney 

Spleen 
Liver 
Liver 
Liver 

Liver. Blood 
Prostate 

CNS 

Blood 
Skin, CVS 

Kidney 

GS 
Kidney 
NOEL 

0.025 7.5E-05 mg/kg/day Fetotoxicity/GS/Bone 
1 2.0E-02 mg/kg/dav NA 
1 4.0E-02 mg/kg/day GS 
1 3.0E-01 mg/kg/day NA 

NA NA NA NA 
1 2.0E-03 mg/kg/day NA 

0.04 2.BE-03 mg/kg/day CNS 
0.04 9.6E-04 mg/kg/day CNS 

Combined RID:Target Organ(s) 

Uncertainty/Modifying 
Factors Source(s) Date(s) 

CMM/DD/YYYY) 

NA NCEA 10/19/2004 
1000/1 IRIS 3/24/2005 

100/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

NA NCEA 10/19/2004 

300/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

NA EPA 3 10/19/2004 

100/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

NA CA EPA 12/2002 
30/1 IRIS 3/24/2005 

NA NA NA 

NA NA NA 
NA NA NA 

1000/1 IRIS 3/24/2005 

NA NA NA 
NA NA NA 

3000/1 IRIS 3/24/2005 

1000/1 IRIS 3/24/2005 

100/1 IRIS 3/24/2005 

1000 HEAST 7/1997 

1000/1 IRIS 3/24/2005 
NA NCEA 10/19/2004 

NA NCEA 10/19/2004 
1000/1 IRIS 3/24/2005 

100/1 IRIS 3/24/2005 

100 NCEA 10/19/2004 

1000/1 IRIS 3/24/2005 

3/1 IRIS 3/24/2005 

3/1 IRIS 3/24/2005 

300/1 IRIS 312412005 

10/1 IRIS 3/24/2005 
100/10 IRIS 3/24/2005 

300/3 IRIS 3/24/2005 

NA EPA 3 10/19/2004 

NA HE AST 7/1997 

1 NCEA 10/19/2004 

NA NA NA 

NA NCEA 10/19/2004 

1/1 IRIS 3/24/2005 
3/1 IRIS 3/24/2005 
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Chemical Chronic/ Oral RID 

of Potential Subchronic 
Concern Value Units 

Mercury"' Chronic 3.0E-04 mg/kg/day 
Nickel Chronic 2.0E-02 mg/kg/day 
Selenium Chronic 5.0E-03 mg/kg/day 
Vanadium Chronic 1.0E-03 mg/kg/day 
Zinc Chronic 3.0E-01 mg/kg/day 

Notes: 

TABLE 5.1 
NON-CANCER TOXICITY DATA-- ORAUDERMAL 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

Oral Absorption Absorbed RID for Dermal'" 

Efficiency 
for Dermal''' Value Units 

0.07 2.1E·05 mg/kg/day 
0.04 8.0E-04 mg/kg/day 

1 5.0E-03 mg/kg/dav 
0.026 2.6E·05 mg/kg/day 

1 3.0E-01 mg/kg/day 

Definitions: 

Primary Combined RID:Target Organ(s) 

Target Uncertainty/Modifying 
Organ(s) Factors Source(s) Date(s) 

(MM/DD/YYYY) 

CNS 1000/1 IRIS 3124/2005 
Body Weight 300/1 IRIS 3/24/2005 
Skin, CNS 3/1 IRIS 3/24/2005 

Kidney 300 NCEA 10/1912004 
Blood 3/1 IRIS 3124/2005 

1 ·U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for CNS : Central Nervous System 
CVS: Cardiovascular system Dermal Risk Assessment) Interim. EPN540/R/99/005. 

2 • Adjusted dermal RID: Oral RID x Oral Absorption Efficiency for Dermal. 
3 ·Water value for cadmium is listed. 
4 ·Value is for mercuric chloride. 

EPA 3: U.S. EPA Region 3 Risk-Based Concentration Table, October 19, 2004. 
GS : Gastrointestinal System 
HEAST: Health Effects Assessment Summary Tables 
IRIS: Integrated Risk Information System 
NA : Not Applicable 
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/ 

of Potential Subchronic 

Concern 

Volatile Organic Compounds 

1, 1,2,2-Tetrachloroethane NA 

1, 1,2-Trichloroethane NA 

1, 1-Dichloroethene Chronic 

1,2,3-Trichloropropane Chronic 

1,2-Dichloroethane Chronic 

Benzene Chronic 

Bromodichloromethane NA 

Carbon Tetrachloride Chronic 

Chloroform Chronic 

cis-1,2-Dichloroethene NA 

Methylene Chloride Chronic 

Tetrachloroethene Chronic 

Toluene Chronic 

trans-1,2-Dichloroethene NA 

Trichloroethene Chronic 

Vinyl Chloride Chronic 

Semivolatile Organic Compounds 

Benzo(a)anthracene NA 

Benzo(a)pyrene NA 

Benzo(b)fluoranthene NA 

Bis(2-ethylhexyl)phthalate NA 

Dibenzo(a,h)anthracene NA 

lndeno(1,2,3-cd)pyrene NA 

Naphthalene Chronic 

Pyridine NA 

Herbicides 

Pentachlorophenol NA 

Energetics 

2-Nitrotoluene NA 

2,4,6-Trinitrotoluene NA 

2-Amino-4,6-Dinitrotoluene NA 

4-Amino-2,6-Dinitrotoluene NA 

HMX NA 

ROX NA 

TABLE 5.2 
NON-CANCER TOXICITY DATA-- INHALATION 

NSWC CRANE, CRANE, INDIANA 
PAGE 1OF2 

Inhalation RfC Extrapolated Rtol1l Primary 

Target 

Value Units· Value Units Organ(s) 

NA NA NA NA NA 

NA NA NA NA NA 

2.0E-01 mg/m3 5.?E-02 (mg/kg/day) Liver 

4.9E-03 mg/m3 1.4E-03 (mg/kg/day) Blood 

4.9E-03 mg/m3 1.4E-03 (mg/kg/day) NA 

3.0E-02 mg/m3 1.4E-03 (mg/kg/day) Blood 

NA NA NA NA NA 

2.0E-03 mg/m3 5.?E-04 (mg/kg/day) Liver 

4.9E-02 mg/m3 1.4E-02 (mg/kg/day) Liver 

NA NA NA NA NA 

3.0E+OO mg/m3 8.6E-01 (mg/kg/day) Liver 

4.9E-01 mg/m3 1.4E-01 (mg/kg/day) Liver 

4.0E-01 mg/m3 1.1E-01 (mg/kg/day) CNS 

NA NA NA NA NA 

6.0E-01 mg/m3 1.?E-01 (mg/kg/day) Liver 

1.0E-01 mg/m3 2.9E-02 (mg/kg/day) Liver 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

6.003 mg/m3 8.6E-04 (mg/kg/day) Nasal 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

Combined RfC : Target Organ(s) 

Uncertainty/Modifying 

Factors Source(s) Date(s) 

(MM/DD/YYYY) 

NA NA NA 

NA NA NA 

30/1 IRIS 3/24/2005 

NA NCEA 10/19/2004 

NA NCEA 10/19/2004 

300/1 IRIS 3/24/2005 

NA NA NA 

NA NCEA 10/19/2004 

NA NCEA 10/19/2004 

NA NA NA 

100 HE AST 7/1997 

NA NCEA 10/19/2004 

300/1 IRIS 3/24/2005 

NA NA NA 

NA CA EPA 12/2002 

30/1 IRIS 3/24/2005 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

3000/1 IRIS 3/24/2005 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
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Chemical Chronic/ 

of Potential Subchronic 

Concern 

Metals 

Aluminum Chronic 

Antimony NA 

Arsenic NA 

Barium Chronic 

Beryllium Chronic 

Cadmium Chronic 

Chromium Ill NA 

Chromium VI Chronic 

Cobalt Chronic 

Copper NA 

Iron NA 

Lead NA 

Lithium NA 

Manganese Chronic 

Nickel NA 

Mercury NA 

Vanadium NA 

Selenium NA 

Zinc NA 

Notes: 

1 - Extrapolated RfD = RIC *20m3/day I 70 kg 

TABLE 5.2 
NON-CANCER TOXICITY DATA-- INHALATION 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

Inhalation RIC Extrapolated RIDl'I Primary Combined 

Target Uncertainty/Modifying 

Value Units 

3.5E-03 mg/m3 

NA NA 

NA NA 

5.0E-04 mg/m3 

2.0E-05 mg/m3 

2.0E-04 mg/m3 

NA NA 

1.0E-04 mg/m3 
· 

2.0E-05 mg/m3 

NA NA 

NA NA 

NA NA 

NA NA 

5.0E-05 mg/m3 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Value Units Organ(s) 

1.0E-03 (mg/kg/day) CNS 

NA NA NA 

NA NA NA 

1.4E-04 (mg/kg/day) Fetus 

5.7E-06 (mg/kg/day) Lungs 

5.7E-05 (mg/kg/day) Kidney 

NA NA NA 

2.9E-05 (mg/kg/day) Lungs 

5.7E-06 (mg/kg/day) NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

1.4E-05 (mg/kg/day) CNS 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

Definitions: 

CNS = Central Nervous System 

EPA 3 =U.S. EPA Region 3 RBC Table, October 19, 2004. 

HEAST = Health Effects Assessment Summary Tables 

IRIS= Integrated Risk Information System 

NA = Not Applicable 

NCEA = National Center for Environmental Assessment 

Factors 

300 

NA 

NA 

1000/1 

10/1 

NA 

NA 

300/1 

NA 

NA 

NA 

NA 

NA 

1000/1 

NA 

NA 

NA 

NA 

NA 

RIC : Target Organ(s) 

Source(s) Date(s) 

(MM/DD/YYYY) 

NCEA 7/26/2001 

NA NA 

NA NA 

HEAST 7/1997 

IRIS 3/24/2005 

EPA3 10/19/2004 

NA NA 

IRIS 3/24/2005 

EPA3 10/19/2004 

NA NA 

NA NA 

NA NA 

NA NA 

IRIS 3/24/2005 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

CA EPA= California EPA, Technical Support Document for Describing Available Cancer Potency Factors. 

December 2002. 
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CANCER TOXICITY DATA 
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Chemical Oral Cancer Slope Factor 
of Potential 

Concern Value Units 

Volatile Organic Compounds 
1, 1,2,2·Tetrachloroethane 2.0E·01 (mg/kg/day)" 
1, 1,2-Trichloroethane 5.7E·02 (mg/kg/day)" 

1, 1 ·Dichloroethene NA NA 
1,2,3-Trichloropropane 2.0E·03 (mg/kg/day)" 
1,2-Dichloroethane 9.1E·02 (mg/kg/day)" 

Benzene 5.5E·02 (mg/kg/day)" 

Bromodichloromethane 6.2E·02 (mg/kg/day)" 

Carbon Tetrachloride 1.3E·01 (mg/kg/day)" 

Chloroform NA NA 
cis· 1,2-Dichloroethene NA NA 
Methylene Chloride 7.5E·03 (mg/kg/day)" 
Tetrachloroethene 5.4E-01 (mg/kg/day)" 

Toluene NA NA 
trans· 1,2·Dichloroethene NA NA 
Trichloroethene 1.3E·02 (mg/kg/day)" 

Vinyl Chloride 1.5E+OO (mg/kg/day)" 

Semivolatile Organic Compounds 
Benzo( a)anth racene 7.3E·01 (mg/kg/day)" 

Benzo(a)pyrene 7.3E+OO (mg/kg/day)" 

Benzo(b)fluoranthene 7.3E-01 (mg/kg/day)" 

Bis(2·ethylhexyl)phthalate 1.4E-02 (mg/kg/day)" 

Dibenzo(a,h)anthracene 7.3E+OO (mg/kg/day)" 

lndeno(1,2,3·cd)pyrene 7.3E-01 (mg/kg/day)" 
Naphthalene NA NA 
Pyridine NA NA 
Herbicides 
Pentachlorophenol 1.2E·01 (mg/kg/day)" 

Energetics 
2-Nitrotoluene 2.3E-01 (mg/kg/day)" 
2,4,6· Trinitrotoluene 3.0E-02 (mg/kg/day)" 

2-Amino·4,6-Dinitrotoluene NA NA 
4-Amino-2,6-Dinitrotoluene NA NA 
HMX NA NA 
ROX 1.1E·01 (mg/Kg/day) 

TABLE 6.1 

CANCER TOXICITY DATA·· ORAUDERMAL 

NSWC CRANE, CRANE, INDIANA 
PAGE 1OF2 

Oral Absorption Absorbed Cancer Slope Factor 
Efficiency for Derma1<2> 

for Derma1P 1 Value Units 

1 2.0E-01 (mg/kg/day)" 

1 5.7E·02 (mg/kg/day)" 

NA NA NA 
1 2.0E-03 (mg/kg/day)" 

1 9.1E·02 (mg/kg/day)" 

1 5.5E-02 (mg/kg/day)" 

1 6.2E-02 (mg/kg/day)" 

1 1.3E-01 (mg/kg/day)" 

NA NA NA 
NA NA NA 
1 7.5E-03 (mg/kg/day)" 

1 5.4E-01 (mg/kg/day)" 

NA NA NA 
NA NA NA 
1 1.3E-02 (mg/kg/day)" 

1 1.5E+OO (mg/kg/day)" 

1 7.3E·01 (mg/kg/day)" 

1 7.3E+OO (mg/kg/day)" 

1 7.3E-01 (mg/kg/day)" 

1 1.4E-02 (mg/kg/day)" 

1 7.3E+OO (mg/kg/day)" 

1 7.3E-01 (mg/kg/day)" 

NA NA NA 
NA NA NA 

1 1.2E-01 (mg/kg/day)" 

1 2.3E·01 (mg/kg/day)" 

1 3.0E-02 (mg/kg/day)" 

NA NA NA 
NA NA NA 

1.0E+OO NA NA 
1 1.1E-01 (mg/Kg/day) 

Weight of Evidence/ Oral CSF 

Cancer Guideline 
Description Source(s) Date(s) 

(MM/DD/YYYY) 

c IRIS 3/24/2005 
c IRIS 3/24/2005 

c IRIS 3/24/2005 
NA NCEA 10/19/2004 
B2 IRIS 3/24/2005 

A IRIS 3/24/2005 

B2 IRIS 3/24/2005 

B2 IRIS 3/24/2005 
B2 IRIS 3/24/2005 

D IRIS 3/24/2005 

B2 IRIS 3/24/2005 
NA EPA3 10/19/2004 
D IRIS 3/24/2005 

NA NA NA 

c CA EPA 12/2002 
A IRIS 3/24/2005 

B2 EPA(1) 7/1993 
B2 IRIS 3/24/2005 

B2 EPA(1) 7/1993 
B2 IRIS 3/24/2005 

B2 EPA(1) 7/1993 
B2 EPA(1) 7/1993 

c IRIS 3/24/2005 

NA NA NA 

B2 IRIS 3/24/2005 

NA EPA 3 10/19/2004 

c IRIS 3/24/2005 

NA NA NA 
NA NA NA 
D IRIS 3/24/2005 

c IRIS 3/24/2005 

4/12/2005 



Chemical Oral Cancer Slope Factor 
of Potential 

Concern Value Units 

Metals 
Aluminum NA NA 
Antimony NA NA 
Arsenic 1.5E+OO (mg/kg/day)' 

Barium NA NA 
Beryllium NA NA 
Cadmium NA NA 
Chromium Ill NA NA 
Chromium VI NA NA 
Cobalt NA NA 
Copper NA NA 
Iron NA NA 

Lead NA NA 
Lithium NA NA 
Manganese NA NA 
Nickel NA NA 
Mercury NA NA 
Vanadium NA NA 
Selenium NA NA 
Zinc NA NA 

Notes: 

TABLE 6.1 

CANCER TOXICITY DATA-- ORAUDERMAL 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

Oral Absorption Absorbed Cancer Slope Factor 
Efficiency for Derma1(2> 

tor Derma1P 1 Value Units 

NA NA NA 
NA NA NA 
1 1.5E+OO (mg/kg/day)' 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

EPA Group: 

Weight of Evidence/ 
Cancer Guideline 

Description 

NA 
NA 
A 
D 

NA 
B1 
D 
D 

NA 
D 

NA 
B2 
NA 
D 

NA 
c 

NA 
D 
D 

A · Human carcinogen. 

Oral CSF 

Source(s) Date(s) 
(MM/DD/YYYY) 

NA NA 
NA NA 

IRIS 3/24/2005 
IRIS 3/24/2005 
NA NA 
IRIS 3/24/2005 
IRIS 3/24/2005 

IRIS 3/24/2005 
NA NA 

IRIS 3/24/2005 
NA NA 
IRIS 3/24/2005 

NA NA 
IRIS 3/24/2005 
NA NA 

IRIS 3/24/2005 
NA NA 

IRIS 3/24/2005 
IRIS 312412005 

1 ·U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance 
for Dermal Risk Assessment) Interim. EPA/540/R/99/005. 

2 · Adjusted cancer slope factor for dermal = 
B1 ·Probable human carcinogen - indicates that limited human data are available. 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

Oral cancer slope factor x 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 19, 2004. 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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Chemical Unit Risk 

of Potential 

Concern Value 

Volatile Organic Compounds 

1, 1,2,2-Tetrachloroethane 5.BE-02 

1, 1,2-Trichloroethane 1.6E-02 

1, 1-Dichloroethene NA 

1,2,3-Trichloropropane NA 

1 ,2-Dichloroethane 2.6E-02 

Benzene 7.BE-03 

Bromodichloromethane NA 

Carbon Tetrachloride 1.5E-02 

Chloroform 2.3E-02 

cis-1,2-Dichloroethene NA 

Methylene Chloride 4.7E-04 

Tetrachloroethene 5.7E-03 

Toluene NA 

trans-1,2-Dichloroethene NA 

Trichloroethene 2.0E-03 

Vinyl Chloride 4.4E-03 

Semivolatile Organic Compounds 

Benzo(a)anthracene NA 

Benzo(a)pyrene 8.9E-01 

Benzo(b)fluoranthene NA 

Bis(2-ethylhexyl)phthalate 4.0E-03 

Dibenzo(a,h)anthracene NA 

lndeno(1,2,3-cd)pyrene NA 

Naphthalene NA 

Pyridine NA 

Herbicides 

Pentachlorophenol NA 

TABLE 6.2 
CANCER TOXICITY DATA-- INHALATION 

NSWC CRANE, CRANE, INDIANA 
PAGE 1OF3 

Inhalation Cancer Weight of Evidence/ 

Slope Factor<1
> Cancer Guideline 

Units Value Units Description 

(mg/m3r1 2.0E-01 (mg/kg/day)"1 c 
(mg/m3r1 5.6E-02 (mg/kg/day)"1 c 

NA NA NA c 
NA NA NA NA 

(mg/m3r1 9.1E-02 (mg/kg/day)"1 
82 

(mg/m3r1 2.7E-02 (mg/kg/day)"1 
A 

NA NA NA NA 

(mg/m3r1 5.3E-02 (mg/kg/day)"1 
82 

(mg/m3r1 8.1 E-02 (mg/kg/day)"1 
82 

NA NA NA D 

(mg/m3r1 1.6E-03 (mg/kg/day)"1 82 

(mg/m3r1 2.0E-02 (mg/kg/day)"1 NA 

NA NA NA D 

NA NA NA NA 
(mg/m3r1 7.0E-03 (mg/kg/day)"1 c 
(mg/m3r1 1.5E-02 (mg/kg/day)"1 

A 

NA NA NA NA 

(mg/m3r1 3.1E+OO (mg/kg/day)"1 
82 

NA NA NA NA 
(mg/m3r1 1.4E-02 (mg/kg/day)"1 

82 

NA NA NA NA 

NA NA NA NA 

NA NA NA c 
NA NA NA NA 

NA NA NA NA 

Unit Risk : Inhalation CSF 

Source(s) Date(s) 

(MM/DD/YYYY) 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

NA NA 

IRIS 3/24/2005 

IRIS 3/24/2005 

NA NA 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

EPA 3 10/19/2004 

IRIS 3/24/2005 

NA NA 

CA EPA 12/2002 

IRIS 3/24/2005 

NA NA 

NCEA 10/19/2004 

NA NA 

NCEA 10/19/2004 

NA NA 

NA NA 

IRIS 3/24/2005 

NA NA 

NA NA 

4/12/2005 



Chemical Unit Risk 

of Potential 

Concern Value 

Energetics 

2-Nitrotoluene NA 

2,4,6-Trinitrotoluene NA 

2-Amino-4,6-Dinitrotoluene NA 

4-Amino-2,6-Dinitrotoluene NA 

HMX NA 

RDX NA 

Metals 

Aluminum NA 

Antimony NA 

Arsenic 4.3E+OO 

Barium NA 

Beryllium 2.4E+OO 

Cadmium 1.BE+OO 

Chromium Ill NA 

Chromium VI 1.2E+01 

Cobalt 2.BE+OO 

Copper NA 

Iron NA 

Lead NA 

Lithium NA 

Manganese NA 

Nickel NA 

Mercury NA 

Vanadium NA 

Selenium NA 

Zinc NA 

TABLE 6.2 
CANCER TOXICITY DATA·· INHALATION 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 3 

Inhalation Cancer Weight of Evidence/ 
Slope Factor(1

) Cancer Guideline 

Units Value Units Description 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA D 

NA NA NA ~A 

NA NA NA NA 

NA NA NA NA 
(mg/m3r1 1.5E+01 (mg/kg/dayr1 A 

NA NA NA D 
(mg/m3r1 8.4E+OO (mg/kg/dayr1 

B1 
(mg/m3r1 6.3E+OO (mg/kg/dayr1 

B1 

NA NA NA D 
(mg/m3r1 4.2E+01 (mg/kg/dayr1 

A 
(mg/m3r1 9.BE+OO ( mg/kg/dayr 1 

NA 

NA NA NA D 

NA NA NA NA 

NA NA NA B2 

NA NA NA NA 

NA NA NA D 

NA NA NA NA 

NA NA NA c 
NA NA NA NA 

NA NA NA D 

NA NA NA D 

Unit Risk: Inhalation CSF 

Source(s) Date(s) 

(MM/DD/YYYY) 

NA NA 

NA NA 

NA NA 

NA NA 

IRIS 3/24/2005 

NA NA 

NA NA 

NA NA 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

IRIS 3/24/2005 

EPA 3 10/19/2004 

IRIS 3/24/2005 

NA NA 

IRIS 3/24/2005 

NA NA 

IRIS 3/24/2005 

NA NA 

IRIS 3/24/2005 

NA NA 

IRIS 3/24/2005 

IRIS 3/24/2005 
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Chemical Unit Risk 

of Potential 

TABLE 6.2 
CANCER TOXICITY DATA-- INHALATION 

NSWC CRANE, CRANE, INDIANA 
PAGE 3 OF 3 

Inhalation Cancer Weight of Evidence/ 

Slope Factor<1l Cancer Guideline 

Unit Risk: Inhalation CSF 

Concern Value I Units Value I Units Description Source(s) I Date(s) 

Notes: 

1 - Inhalation CSF =Unit Risk• 70 kg I 20m3/day. 

Definitions: 

IRIS= Integrated Risk Information System. 

NA = Not Available. 

NCEA = National Center for Environmental Assessment 

EPA 3 =U.S. EPA Region 3 RSC Table, October 19, 2004. 

(MM/DD/YYYY) 

EPA Group: 

A - Human carcinogen. 

81 - Probable human carcinogen - indicates that limited human data are available. 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans . 

C - Possible human carcinogen. 

D - Not classifiable as a human carcinogen. 

E - Evidence of noncarcinogenicity. 

CA EPA= California EPA, Technical Support Document for Describing Available Cancer Potency Factors, December 2002. 
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LIST OF TABLES 
RAGS PART D TABLE 7 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

Table No. 

7.1.RME 
7.2.RME 
7.3.RME 
7.4.RME 
7.5.RME 
7.6.RME 
7.7.RME 
7.8.RME 

7.1.CTE 
7.2.CTE 
7.3.CTE 
7.4.CTE 
7.5.CTE 
7.6.CTE 
7.7.CTE 
7.8.CTE 

REASONABLE MAXIMUM EXPOSURES 
Maintenance Workers 
Occupational Workers 
Adolescent Trespassers 
Construction Workers 
Child Recreational Users 
Adult Recreational Users 
Child Residents 
Adult Residents 

CENTRAL TENDENCY EXPOSURES 
Maintenance Workers 
Occupational Workers 
Adolescent Trespassers 
Construction Workers 
Child Recreational Users 
Adult Recreational Users 
Child Residents 
Adult Residents 
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Scenario Timerrame: 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soil Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

SWMU 16 lnhalahon 

TABLE 7 1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Trichloroethene 

Benzo(a)an!hracene 

Benzo(a)pyrene 

Be nzo(b) fluora nthen e 

Di be n zo( a. h )anth racene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Anlimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a)an1hrecene 

Benzo(a)pyrene 

Benzo(b)rluoranthene 

D!benzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naph1halene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese {Soil) 

Vanadium 

Trichloroe1hene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) I luoran th en e 

Dibenzo(a.h )a nth racene 

lndeno{1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Value 

0.031 

2 70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5 15 

6 29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

9.6E-6 

2. 1E·9 

1.8E-9 

2.0E-9 

3.4E·10 

9.4E-10 

4.9E-7 

1.0E-5 

3.9E·9 

4.8E-9 

5.3E-8 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF3 

EPC Cancer Risk Calculallons 

Unl!s 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglmJ 

mglm3 

mg/mJ 

mg/m3 

mglmJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mglm3 

ln!ake/Exposure Concentration 

Value 

1.0E-09 

9.1E-08 

7 9E-08 

8.7E·08 

1.5E-08 

4.2E-08 

9.1E-10 

4.6E-04 

1.7E-07 

2.1E-07 

2.3E·06 

7.3E·04 

4.3E-06 

1.2E·05 

9.SE-07 

O.OE+OO 

7.8E·08 

6.BE-08 

7.5E-08 

1.3E·OB 

3.6E-08 

7.8E-10 

O.OE+OO 

O.OE+OO 

4.2E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.SE-08 

1.4E-11 

1 2E·11 

1.JE-11 

2.3E-12 

6.3E·12 

3.3E·09 

7.0E-08 

2.6E-11 

3.2E-11 

3.6E-10 

Units 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSFIUni1 Risk 

Value 

1 3E-02 

7 3E-01 

7.3E+OO 

7 3E-01 

7 3E+OO 

7 3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1.JE-02 

7.3E·01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E·01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7 OE-03 

NA 

3.1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Units 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day)· 1 

{mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kglday)· 1 

(mg/kg/day)·' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day) ' 

{mglkg/day)· 1 

{mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day}"' 

(mgtkgldayr' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

{mg/kg/day)' 

{mglkg/day)" 1 

{mg/kg/day)· 1 

(mgtkgldayr 1 

(mg/kg/day)·' 

(mg/kgldayr' 

(mg/kg/day)" 1 

{mg/kg/day) ' 

(mglkglday) ' 

(mg/kg/day)" 1 

(mg/kg/day) 1 

{mg/kg/day}" 1 

(mg/kgldayr' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)' 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)' 

(mg/kg/day)' 

Non.Cancer Hazard Calcula11ons 

Cancer Risk ln1ake1Exposure Concentration 

1 4E-11 

6.6E-OB 

5.BE-07 

6.3E·08 

1 1E-07 

3.0E-08 

3.2E-07 

1.2E-06 

5 7E·08 

5.0E·07 

5.4E-08 

9 SE-08 

2.6E·08 

6.3E·OB 

7.9E-07 

2.0E·06 

II 2.0c-06 

4 5E·10 

3.7E·11 

4.BE·10 

Value 

2 9E·09 

2 5E·07 

2.2E-07 

2 4E·07 

4 2E·OB 

1 2E-o7 

2 5E·09 

1 3E-03 

4 BE-07 

5 9E·07 

6 6E-06 

2.0E-03 

1.2E-05 

3.JE-05 

2 7E-06 

O.OE+OO 

2 2E-07 

1.9E-o7 

2 1E-07 

3.6E·OB 

1.0E·07 

2.2E-09 

O.OE+OO 

O.OE+OO 

1.2E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

0 OE+OO 

1 8E-07 

3 9E-11 

3 t1E.11 

3 7E-11 

6 t1E-12 

1 8E·11 

9 2E-09 

2 OE-07 

7 4E-11 

9.0E-11 

1 OE·09 

{mg/kg/day) 

(mglkglday) 

(mglkg/dayJ 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkgtdayl 

(mg/kglday) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglk!iJlday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgldayl 

(mgtkglday) 

(mglkglrlay) 

{mgtkg/day) 

{mglkgld;iy) 

(mglkglday) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE+OO 

4 OE-Ot1 

3 OE-04 

t1 OE-02 

3 OE-01 

NA 

7 2E·02 

1 OE-03 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE+OO 

6 OE-05 

3 OE·Otl 

4 OE-02 

3.0E-01 

NA 

2 9E-03 

2 6E-05 

1 7E-01 

NA 

NA 

NA 

NA 

NA 

8 6E·04 

1 OE·03 

NA 

NA 

NA 

RIO/RIC 

Um1s 

(mg'kglrlayJ 

(mglkgtr1ay1 

(mglkglday\ 

lmglkglrlay) 

(mgtkglrl;iy) 

(mglk~/day) 

(mglkg'r1ily) 

(mglkglrJ;iy\ 

(mglkglday) 

(mg'kgtday) 

(mgikgtday) 

(mg/kg/day) 

(mglkglrlay) 

(mglkg1day) 

(mgtkglday) 

(mglkgtrlay) 

(rnqlkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgldayl 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

(mglkglday) 

(mglkgtdayl 

(mglkglday) 

(mg/kglrlay) 

(mg/kgld<1y\ 

(mg/kg/day) 

{rnqfkglrlily) 

(mglkglday) 

(mglkq•rJ.1y) 

(mg'kqld;iy) 

(mg.kqtrl:iy) 

(mglkgtd;:iy) 

(rnglkqtd:iy) 

(mglkglcfayl 

(mgtkg/rl;iy) 

(1ng1kgld;:iy) 

(mg1~q·rl;iy) 

Hazarrl Quo11enl 

0 000000006 

0 00000()1 

0 001 

0 001 

0 002 

0 0002 

0 007 

0 0005 

0 003 

0 01 

0 0000001 

0 0004 

0 0001\ 

0 01 

0 000001 

(") 00001 

{) r.002 
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Scenario Tlmeframe: 

Receptor Population· Maintenance Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Surrace Waler Surface Water 

Exposure Medium Total 

Medium Total 

Surface Waler Surface Water 

Exposure Point Exposure Roule 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

Gullies Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Dermal 

II Exp. Roule Total 

TABLE 7.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

Lead 

Chemical ol 
Polential Concern 

Manganese (Soil) 

Vanadium 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Vanadium 

Zinc 

Arsenic 

Manganese (Water) 

Value 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-s 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

0.370 

476 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculalions 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concentration 

Va!ue 

1.1E-07 

6.5E-10 

1.BE-09 

1.4E-10 

8.2E-07 

4.8E-08 

6.1E-06 

1.3E-08 

3.3E-09 

4.4E-o7 

5.0E-09 

1.sE-00 

6.7E-06 

1.1E-07 

2.8E-07 

1.2E-OS 

6.8E-07 

8.2E-10 

1.1E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(_mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+OO 

NA 

Units 

(mgtkg/day) ' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)' 

(mglkg/dayr 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

{mg/kg/day)· 1 

(mg/kg/day) 1 

Non-Cancer Hazard Calr.uln11ons 

Cancer Risk Intake/Exposure Concentration 

9.7E-10 

9.7E-10 

9 7E-10 

2.0E-06 

1.1E-08 

5.3E·09 

4 9E-09 

Value 

3 1E-07 

1 BE-09 

5 1E-09 

4 OE-10 

2.JE-06 

1.JE-07 

1 7E-05 

3 sE-00 

9 2E-09 

1.2E-06 

1 4E-OB 

4.6E-OS 

1.9E-o5 

3.0E-07 

7.9E·07 

3 JE-08 

1 9E-06 

Units 

(mglkgldayl 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E-OS 

NA 

5 OE-01 

3 OE-03 

1 OE+OO 

6 OE-05 

3.0E-04 

4 9E-03 

2 5E-05 

7 5E-05 

3.0E-01 

NA 

9 6E-04 

2 6E·05 

3 OE-01 

RIO/RIC 

(mglkq1riayl 

(mglkq'r1'1y) 

(mg/kg/day) 

(mg1kqidayl 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgldayl 

(mglkgtday) 

(mgtkgiday) 

(mglkglday) 

(mg/kg/day) 

(mgtkglday) 

(mgtkglday) 

(mg/kg/day) 

(mglkgld<Jy) 

(mglkg/day) 

H;izard 011CJtienl 

() 00011 

0 0006 

0 0006 

0 0006 

0 02 

0 000005 

0 00004 

0 00002 

0 0006 

0 00003 

0 0003 

0 OOOG 

0 0006 

0 00006 

0 0008 

0 001 

0 000006 

21E-08 0004 

2.1 E-08 o 004 

2.1E-OS 0004 

0 009 

1 2E-09 2.3E-09 {mg/kg/day) 3 OE-04 (mg/kg/day) 0 000008 

Sediment Sediment Gullies Ingestion Benzo(a)pyrene 0.043 mg/kg 1.4E-09 (mg/kg/day) 7.3E+OO (mglkg/day)" 1 1, 1 E-06 4 OE-09 (mg/kg/day) NA (mg/kg/day) 

Exp. Route Total 

Aluminum 12961 rng/kg 4.3E-04 (mg/kg/day) NA (mg/kg/day( 1 2E-03 (mg/kg/day) 1 oe ... oo (mglkg/d<Jyl O 001 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese {Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

48.7 mg/kg 1.6E-06 (mg/kg/day) NA (mgfkg/dayr' 4 .6E-06 (mgtkg/day) 4 OE-04 

13.1 mg/kg 4.4E-07 (mg/kg/day) 1.SE+OO (mg/kg/day) 1 6.6E-07 1.2E-06 (mglkglday) 3 OE-04 

1662 mg/kg 5.6E-05 (mg/kg/day) NA (mg/kg/day)" 1 1.6E-04 (mglkg/day) 7.0E-02 

14.5 mg/kg 4.9E-07 (mg/kg/day) NA {mg/kg/day)" 1 1 4E-06 (mg/kg/day) 5 OE-04 

1463 mg/kg 4.9E-05 (mg/kg/day) NA {mg/kg/day)" 1 l 4E-04 (mglkg/day) 4 OE-02 

64255 mg/kg 2,2E-03 (mg/kg/day) NA (mg/kg/day) 1 6.0E-03 {mg/kg/day) 3 OE-01 

1730 mg/kg 5.8E-05 (mg/kg/day) NA (mg/kg/day) 1 
\ 6E-04 {mg/kg/day) NA 

1193 mg/kg 4.0E-05 (mg/kg/day) NA (mg/kg/day) 1 1.1 E-04 (mg/kg/day) 7.2E-02 

0.93 mg/kg 3.1 E-08 (mg/kg/day) NA (mg/kg/day) 1 8.BE-08 (mg/kg/day) 3.0E-04 

159 mg/kg 5.3E-06 (mg/kg/day) NA (mg/kg/day) 1 1.5E-05 (mg/kgtday) 2 OE-02 

38.4 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day( 3 GE-06 (mg/kg/day) 1 OE-03 

5642 mg/kg 2.0E-04 (mg/kg/day) NA (mg/kglday)" 1 5.SE-04 (mg/kg/day) 3 OE-01 

6.7E-o7 

(mgikgtday) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kgldayl 

{mg/kglday) 

(mg/kg/day) 

(mglkglrlayj 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mgtkglday) 

(mglkg/day) 

0 O• 

0 00<1 

0 002 

0 003 

0 OOJ 

0 02 

0 002 

0 0003 

0 0007 

0 004 

0 002 

0 05 

4/12/2005 



Maintenance Workers 

Medium Exposure Medium 

Sediment Sediment 

Exposure Medium To1al 

Medium To!al 

Sediment Sediment 

Exposure Point Exposure Route 

Gullies Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route To1al 

Dermal 

TABLE?.1.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 
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Chemical of 
Poten1lal Concern 

EPC Cancer Risk Calculations Non-Cancer Haz.;:ird C<1lculat1ons 

Benzo(a)pyrene 

Aluminum 

An!lmony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil} 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Aluminum 

Arsenic 

Iron 

Manganese {Soil) 

Vanadium 

Value 

0.043 

12961 

48.7 

13.1 

1662 

14 s 
1463 

64255 

1730 

1193 

0.93 

1S9 

38.4 

5842 

10500 

30.8 

122000 

1900 

51.2 

10500 

30.8 

122000 

1900 

51.2 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Intake/Exposure Concen1ra1ion 

Value 

1.2E-09 

0.0E+OO 

O.OE+OO 

8.7E-OB 

O.OE+OO 

3.2E-09 

0.0E+OO 

0.0E+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.SE-04 

1.0E-06 

4.1E-03 

6.4E-05 

1.7E-06 

0.0E+OO 

2.0E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk Cancer Risk ln1ake/Exposure Concen1ra11on RID/RIC 

Value 

7.3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

Uni1s 

(mg/kg/day)' 

(mg/kg/day)'' 

{~g/kg/day)"' 
(mg/kg/day) ' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/dayr' 

(mg/kg/day) ' 

{mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)"' 

{mg/kg/day}· 1 

(mg/kg/dayr' 

(mg/kg/day)·' 

(mg/kg/day)·' 

9.0E-09 

1 3E-07 

1.4E-07 

8.lE-07 

8.1E-07 

8.1E-07 

1.SE-06 

1.5E-06 

Value 

3 SE-09 

0 OE+OO 

O OE+OO 

2 .iE-07 

O.OE+OO 

9 OE-09 

O.OE+OO 

0 oE+OO 

0 OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

9.9E-04 

2.9E·06 

1 1E-02 

1.8E-04 

4 8E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglk.glday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

1 OE+OO 

6 OE-OS 

3 OE-04 

4 9E-OJ 

2 SE-05 

4 OE-02 

3 OE-01 

NA 

2 9E-03 

2 1E-OS 

8 OE-04 

2 6E·OS 

3.0E-01 

1 OE+OO 

3 OE-04 

3 OE-01 

7 2E·02 

1 OE-03 

(mg/kg/day)' O.OE+OO (mg/kg/day) 1 OE+OO 

(mg/kg/dayr' 3 iE-07 5 7E-07 {mg/kg/day) 3 OE-04 

(mg/kg/day)' O.OE+OO (mglkglday) 3 OE-01 

(mg/kg/day)"' O.OE+OO (mglkg/day) 2 9E-03 

Units 

(mgll.;g/Oay) 

(mglkqlciay) 

(mg/kg/day) 

(mglkglday) 

(mglkgtr1ay) 

(mg/kg/day) 

(mglkglrlay) 

(mgikgtciay) 

(mg/kg/day) 

{mg/k.glday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kglday) 

(mgtkgtday) 

(mg/kg/day) 

(mgtkg/day) 

(mgtkglday) 

{mg11(qlr1ayJ 

(mg/kgldayl 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day)' O.OE+OO (mg/kg/day) 2 6E-05 {mglk:glr1ay) 

l===E=~=o=s=u,=e=P=oin=t=T=ot=al~"===~~~='k~~~~~~~~~~~~~~~~?~~~~~~~~~~~~~~~~~~~i=~1.=9E=-=06~~?~~~~~~~~~~~~~~~~~= 

Hazard 011011ent 

0 0008 

0 0004 

0 001 

0 OS 

0 OS 

0 OS 

0 001 

0 01 

0 04 

0 002 

0 005 

0 06 

0 002 

Exp.Route Total 3.lE-07 ~I 

Exposure Medium Total 1.9E-06 o 06 

Mecfium Total 1.9E-06 II 0 06 II 
Total of Recep1or Risks Across All Media 4.GE-06 To1al ol Recep!or Hazards Across All Media 01 

4/12/2005 



Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soil Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Roule Total 

Dermal 

Exp. Roule Total 

Exposure Point Total 

SWMU 16 lnha!a!ion 

TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemica!ol 
Poten1ial Concern 

Trichloroe1hene 

Benzo(a)an1hracene 

Benzo(a)pyrene 

Be nzo(b }fluora n thane 

Dibenzo(a,h)anthracene 

lndeno( 1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroelhene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo{a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Anflmony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)rluoranlhene 

Di be nzo( a, h )anth r acene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

An1imony 

Arsenic 

Copper 

Value 

0 031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.5g 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

9.6E-6 

2.1E-9 

1.8E-9 

2.0E·9 

3.4E-10 

9.4E-10 

4.9E-7 

1.0E-5 

3.9E·9 

4.8E·9 

5.3E·8 
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EPC Cancer Risk Calculations 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mgtm·1 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

Intake/Exposure Concentration 

Value 

1. 1E-08 

9 4E-o7 

8.2E·07 

9.1E-07 

1.6E·07 

4.3E-07 

9.4E·09 

4.BE-03 

1.8E-06 

2.2E-06 

2.4E-05 

7.6E·03 

4.4E-os 

1.2E-04 

9.9E·06 

O.OE+OO 

8.1E-07 

7.1E·07 

7.8E·07 

1.4E-o7 

3.7E·07 

a.1E-09 

O.OE+OO 

O.OE+OO 

4.4E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6 7E-07 

1.4E·10 

1.3E·10 

1.4E-10 

2.4E-11 

6.GE-1 t 

3.4E-08 

7.3E-07 

2.7E-10 

3.3E-10 

3.7E-09 

Units 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

CSF/Uni1 Risk 

Value 

1.3E-02 

7.3E-Ot 

7.3E+OO 

7.3E·01 

7.3E+OO 

7.3E·01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

7.3E·01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3 1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1 5E+01 

NA 

Units 

(mg/kg/day)' 

(mglkg/day)· 1 

{mg/kg/day)'' 

{mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mglkg/day)· 1 

(mgtkg/dayr' 

(mg/kg/day)"' 

(mg/kgtdayr' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)· 1 

(mg/kg/day)'' 

(mg/kg/day)' 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

{mg/kg/day)· 1 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)· 1 

(mgtkgtdayr' 

(mgtkg/day)·' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mglkg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

{mg/kg/day) ' 

(mg/kg/day) ' 

{mg/kg/day} 1 

(mg/kg/day)'' 

(mg/kgldayr' 

(mg/kg/day)· 1 

(mg/kg/day)·' 

(mg/kg/day) ' 

(mglkg/day)· 1 

(mg/kg/day)· 1 

Non-Cancer Hazard Calcula!1ons 

Cancer Risk Intake/Exposure Concentra1ion 

lAE-10 

6.9E-07 

6.0E-06 

6.6E-07 

1 2E-06 

3.2E·07 

3.3E-06 

1.2E-05 

5.9E-07 

5.2E-06 

5 7E-07 

9.9E-07 

2.7E·07 

6.SE-07 

8.2E-06 

2.0E-05 

2.oE-05 

4 7E·09 

3.9E-10 

s.oE-09 

Value 

3 OE-08 

2.6E-06 

2 3E-06 

2.5E·06 

4.4E-07 

1 2E-06 

2 6E·08 

1.JE-02 

5 OE-06 

6 2E-06 

6.SE-05 

2.1E·02 

1.2E·04 

3.5E-04 

2.8E·05 

O.OE+OO 

2.JE-06 

2.0E-06 

2.2E-06 

3.8E-o7 

1.0E·06 

2.JE-08 

0.0E+OO 

O.OE+OO 

1.2E·06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.9E-06 

4.0E-10 

3 5E-10 

3 9E·10 

6.7E-11 

1 BE-10 

9.6E-08 

2.0E-06 

7.7E-10 

9.4E-10 

1.0E-08 

Uni1s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mglkgldayl 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE·02 

1 OE+OO 

4 OE-04 

3.0E-04 

4 OE-02 

3 OE-01 

NA 

7 2E·02 

1 OE-03 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

\ OE+OO 

6.0E-05 

3 OE·04 

4 OE-02 

3 OE-01 

NA 

2 9E-03 

2 6E-05 

1 ?E-01 

NA 

NA 

NA 

NA 

NA 

8 6E-04 

1 OE-03 

NA 

NA 

NA 

RIDIRfC 

Units 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgldayJ 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<glday) 

{mg/kg/day) 

(mglkglday) 

(mglkgld<1y) 

(mglkglday) 

(mg/kg/day) 

(mgtkqlday) 

(mglkg/Oay) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkglday) 

(mgtkglday) 

(mgtkglday) 

(mglkglday) 

HazarO Ouo11en1 

0 00000006 

0 000001 

0 01 

0 01 

0 02 

0 002 

0 07 

0 005 

0 03 

02 

0 000001 

0 00d 

0 004 

02 

02 

0 00001 

0 0001 

0 002 

411212005 



Scenario Timeframe: 

Receptor Population: Occupational Workers 

Receptor Age: Adul1 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Point Exposure Roule 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

SWMU 16 lnges1ion 

Exp. Route Total 

TABLE 7.2 AME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

Lead 

Chemical ol 

Po!en1ial Concern 

Manganese (Soil) 

Vanadium 

1, 1,2,2·Tetrachloroethane 

1, 1,2-Trichloroe1hane 

1, 1-Dlchloroethene 

1,2 ,3-T richloropropane 

1 .2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-0ichloroethene 

Methylene Chloride 

T etrachloroelhene 

Toluene 

trans-1,2·Dichloroethene 

Trichloroe!hene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6· Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Ami no-2 , 6-Dini trotol uene 

ROX 

Aluminum 

Antimony 

· Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Value 

1.7E·5 

9.7E·8 

2.7E·7 

2.2E·8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.g 

1g,o 

2.89 

21055 

24 2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32 0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 
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EPC Cancer Risk Calcula!ions 

Unils 

mglm3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/L 

ug/l 

ug/L 

ug/l 

ln1ake/Exposure Concentration 

Value 

1.2E·06 

6.7E-09 

1.9E·08 

1.5E-09 

5.3E·06 

6.4E·05 

3.7E-05 

5.0E-06 

5.2E-06 

5.9E-06 

5.1E·06 

9.0E-06 

1.5E-05 

1.0E-03 

9.4E-06 

3.8E-05 

6.GE-05 

1.0E-05 

7.4E·02 

8.5E-05 

6.7E-06 

6.0E·07 

9.9E-07 

4.1E·06 

2.SE-06 

8.8E·05 

8.2E-02 

2.6E-06 

1.8E-05 

9.9E-04 

6.6E-06 

1.6E-06 

1.1E-04 

2.9E·04 

1.oE-01 

4.BE-05 

1.2E-04 

1.7E-02 

5.1E-04 

1.0E-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Uni1 Risk 

Value 

NA 

NA 

NA 

NA 

2.oE-01 

5.7E·02 

NA 

2.0E·03 

9.1E·02 

5.5E-02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E-03 

5.4E·01 

NA 

NA 

1.3E-D2 

1 5E.i.OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)·' 

(mg/kg/day)"' 

(':f1g/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)' 1 

(mg/kgfday)· 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day}" 1 

(mg/kg/day)" 1 

(mg/kgldayr 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kglday)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kg/dayr 1 

{mg/kg/day)·' 

(mg/kg/day) 1 

{mg/kg/day)·' 

(mg/kg/day)' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/dayr' 

(mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kgldayr' 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mglkg/day)" 1 

Non-Cancer Hazard Calcul:::i!1ons 

Cancer Risk Intake/Exposure Concentral1on 

1.0E-08 

1.0E·08 

1.0E-08 

2.0E-05 

1 1E-06 

3 6E-06 

1.oE-08 

4.BE-07 

3.3E-07 

3.1E-o7 

1.2E-06 

7.1E-08 

2.1E-05 

9.6E·04 

1 3E-04 

1.4E-07 

3.0E-08 

9.6E-06 

2.8E-05 

1.1E-03 

Value 

3 2E·06 

1.9E-08 

5.3E-08 

4.2E-09 

1 5E-05 

1.8E-04 

1 OE-04 

1 4E-os 

1.5E-05 

1.7E-05 

1.4E-os 

2.5E·05 

4.1E-o5 

2.BE-03 

2.6E-05 

1.1E-04 

1.9E·04 

2.8E-05 

2.1E-01 

2.4E-04 

1.9E·05 

1.7E-06 

2.BE-06 

1.2E-05 

7.1E·06 

2 5E·04 

2.3E-01 

7.3E-06 

5 2E-05 

2 8E-03 

1.8E·05 

4.5E-06 

3 IE-04 

8 OE-04 

2 9E-01 

1.3E·04 

3 2E-04 

4.BE-02 

1.4E-03 

2.9E·04 

Urn ts 

(mglkg/dayl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E-05 

NA 

6 OE-02 

4 OE-03 

5 OE-02 

6.0E-03 

2 OE-02 

4 OE-03 

2 OE-02 

7 OE·O<l 

1 OE-02 

1.0E-02 

6.0E-02 

1.oE-02 

2 OE-01 

2.oE-02 

5.0E-01 

3 OE-03 

1 OE-03 

1 OE-02 

5 OE-04 

2 OE·O<l 

2 OE-04 

3 OE-03 

1 OE+OO 

4 OE-04 

3.0E·04 

7 OE-02 

2 OE-03 

5 OE-04 

3 OE-03 

2 OE·02 

3 OE-Ot 

NA 

2 OE-03 

2 4E-02 

2 OE-02 

1 OE-03 

RIQIAIC 

(mgli<:g!day) 

{mgli<:glday) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mglkgldnyl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

{mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mglkgfday] 

{mglkglday) 

{mg/kg/day) 

0 004 

0 006 

0 006 

0 006 

02 

0 0002 

0 04 

0 002 

0 002 

0 0007 

0 004 

0 0007 

0 04 

0 004 

03 

0 0004 

0 01 

0 0009 

0 001 

0 4 

0 OB 

0 02 

0 0002 

0 006 

0 06 

0 04 

0 08 

02 

0 02 

02 

0 04 

0 009 

0 009 

0 1 

0 04 

10 

02 

20 

0 07 

03 

52 

411212005 



Receptor Population: Occupational Workers 

Aecep1or Age: Adult 

Medium Exposure Medium 

Groundwater Groundwater 

Exposure Med'1um Total 

Medium Total 

Exposure Point Exposure Route 

SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.2.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Poten1ial Concern 

1.1.2.2-Te!rachloroelhane 

1, 1.2· Trichloroe1hane 

1, 1-Dichloroethene 

1.2.3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Me!hylene Chloride 

Te!rachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroe1hene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4,6· Trinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Li1hium 

Manganese (Water) 

Nickel 

Vanadium 

Value 

1.52 

18.2 

\0.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81 7 

29423 

13.6 

33.0 

4948 

145 

29.3 

NSWC CRANE, CRANE !NDIANA 

PAGE 3 OF 3 

EPC Cancer Risk Calculations 

Units Intake/Exposure Concentration CSF/Uni1 Risk 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugtL 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

1.GE-07 

1.4E-os 

1.2E-06 

1.4E-07 

6.2E-08 

2.2E·07 

1.0E-07 

5.9E·07 

3.JE-07 

3.0E-05 

8.6E·08 

5.5E-06 

5.6E·06 

2.2E-o7 

3.0E-03 

LlE-06 

2.5E-08 

1.9E-08 

6.1E-09 

4.4E·08 

9.0E-08 

1.8E-07 

6.7E·05 

2.1E·09 

1.5E-08 

8.2E-07 

5.4E-09 

1.JE-09 

1.8E-07 

2 4E-07 

8.5E·05 

3.9E-OB 

4.7E-08 

1.4E-o5 

8.4E-08 

8.4E-OB 

Uni1s 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kgtday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) · 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.3E·01 

NA 

NA 

7.5E·03 

5.4E-01 

NA 

NA 

1 3E·02 

1.5E+OO 

NA 

2.3E-o1 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uni1s 

{mg/kg/day) 1 

(mg/kg/day) ' 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kg/day)'' 

{mg/kg/day) 1 

{mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)· 1 

(mg/kg/day)"' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mglkg/day)· 1 

(mg/kg/day) 1 

{mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kg/day) ' 

(mg/kgldayr 1 

(mg/kg/day) ' 

(mg/kg/day) 1 

{mg/kg/day) 1 

{mg/kg/day)"' 

{mg/kg/day)" 1 

(mg/kg/day)- 1 

(mg/kgtday)" 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day) 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/dayr 1 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calcl1lations 

Cancer Risk ln1ake/Exposure Concentral1on RIOfR!C 

3 2E·08 

8 2E-08 

2.9E-10 

5.6E-09 

1.2E-08 

6.2E-09 

7.7E-08 

6.5E·10 

3.0E-06 

3.9E·05 

1.6E·06 

4.4E-09 

1.8E-10 

2.0E-08 

2.3E-08 

4.4E-o5 

1.2E-03 

1.2E-03 

1.2E-03 

1.2E-03 

Value 

4.SE-07 

4.0E·06 

3 3E-06 

4.0E-07 

1 7E-07 

6.1E-07 

2.8E-07 

i.7E-06 

9.1E·07 

8.4E-05 

2.4E-o7 

1.5E·05 

1.GE-05 

6.lE-07 

8 3E-03 

3 OE-06 

7. 1E·08 

5.4E-08 

1.7E·08 

1 2E-o7 

2.5E-07 

5.2E-07 

1.9E-04 

6.0E-09 

4.3E·08 

2.3E·06 

1.5E·08 

3.7E-09 

5.2E-07 

6.GE-07 

2.4E-04 

1.lE-07 

1.3E-07 

4.0E·05 

2.JE-07 

2.4E-07 

Uni1s 

(mglkglday) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mgfkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkgfday) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mglkglday) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6 OE-02 

4 OE-0.1 

5 OE-02 

6 OE-03 

2 OE-02 

4 OE-03 

2 OE·02 

7 OE-04 

1 OE·02 

1 OE-02 

6 OE-02 

1.0E-02 

2.oE-01 

2.0E·02 

5 OE-01 

3 OE-03 

1 OE·03 

1.0E-02 

5.0E-04 

2 OE-04 

2 OE·Oll 

3 OE-03 

1 OE+OO 

6 OE-OS 

3 OE-Ot1 

4 9E-03 

1 4E·05 

2.5E-05 

7 5E-05 

2 OE·02 

3.0E-01 

NA 

2.0E-03 

9.6E·04 

8 OE·04 

2 6E-os 

Unrls 

(mqlk9ld;iy) 

(mg1k9ld;iy) 

(mgtkglday) 

(mg/kg/day) 

(mglkg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kglday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mgtkgld;iy) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mgtkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkg/day) 

(mg/kg/day) 

To1al ol Recep1or Hazards Across All Media 

Haz;mi Ouol1en1 

0 000008 

0 001 

0 00007 

0 00007 

0 000009 

0 0002 

0 00001 

0 002 

0 00009 

0 008 

0 000004 

0 002 

0 00008 

0 00003 

0 02 

0 001 

0 00007 

0 000005 

0 00003 

0 0006 

o ooi 
0 0002 

0 0002 

0 0001 

0 0001 

0 0005 

0 001 

0 0001 

0 007 

0 0000.1 

0 0008 

0 00007 

0 04 

0 0003 

0 009 

0 09 

53 

53 

11 

11 

4/12/2005 



Scenario Timelrame: 

Receptor Populellon· Trespassers 

Recep1or Age: Adolescents 

Medium 

Surface Soil 

Exposure Medium 

Surface Soil 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

TABLE 7 3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INOIANA 

PAGE 1OF4 

Chemical of 

Potential Concern 

EPC Cancer Risk Calculations Non-Cancer Hazard Calcula\1ons 

Trichloroe1hene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) I luoranth ene 

Dlbe nzo( a, h )anlh racene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Berizo(a)anthracene 

Benzo{a)pyrene 

Be nzo(b )fluora n thane 

Dlbenzo(a ,h)anthracene 

lndeno( 1.2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Jr on 

Lead 

Manganese (Soil) 

Vanadium 

Value 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 . 

28.3 

Units Intake/Exposure Concentration 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

8.1E-10 

7.0E-08 

6.1E-08 

6.7E-08 

1.2E-08 

3.2E-08 

7.0E-10 

3.SE-04 

1.3E-07 

1.8E-07 

1.8E-06 

5.7E-04 

3.3E-06 

9.2E-06 

7.4E-07 

O.OE+OO 

6.0E-08 

5.2E-OB 

5.7E-08 

1.0E-08 

2.BE-08 

s.oE-10 

O.OE+OO 

O.OE+OO 

3.2E-OB 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

mg/kg O.OE+OO 

Units 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unil Risk Cancer Risk Intake/Exposure Concen1ralion RID/RIC 

Value 

1.3E-02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

7.3E-01 

7.JE+OO 

7.3E-01 

7 3E+OO 

7.3E-01 

NA 

NA 

NA 

t.SE+OO 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kgldayr' 

(mg/kg/day)"' 

,(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)·' 

(mg/kg/day}·' 

(rng/kgtday)' 

(mg/kgldayr' 

(mglkg1dayr 1 

1.0E-11 

5.1E-08 

4.5E-o7 

4.9E-OB 

8.6E-08 

2.4E-OB 

2.5E-07 

9.0E-07 

Value 

5.1E-09 

4.5E-07 

3.9E-07 

4.3E-07 

7.5E-oa 

2.1E-07 

4.5E-09 

2.3E-o3 

8.5E-07 

1.0E-06 

1 2E-05 

3.SE-03 

2.TE-05 

5 9E-05 

4.7E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE·02 

1 OE+OO 

4 OE-04 

3 OE-011 

ti OE·02 

3 OE-01 

NA 

7 2E·02 

1 OE-03 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkg/d;iy) 

(mgtkglday) 

(mglkgld;iy) 

(mgikg1cfay) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day)' O.OE+OO (mglkgfday) 5 OE·01 (mglkgld:iy) 

(mg/kg/day)'' 4.llE·08 3.8E-07 {mg/kg/day) NA (mglio:gldayl 

(mg/kg/day)'' 3 BE·07 3.JE-07 (mg/kg/day) NA (mg/kgl<lay) 

(mg/kg/day)' 1 4 2E-08 3 7E-07 (mg/kg/day) NA (mglkglday) 

(mg/kg/day)'' 7 JE-08 6 4E·OB (mg/kg/day) NA (mqlkq/da.y) 

(mg/kg/day) ' 2 OE-OB 1 BE-07 (mgtl<g/day) NA (mglkgtday) 

(mg/kg/day)' 3.8E·09 (mglkglday) 2 OE·02 (mg/kg/day) 

(mg/kg/day)' 0.0E+OO (mg/kg/day) 1 oe~oo (mglkgtd;iy) 

(mg/kg/day)'' O.OE+OO (mgtl<gtday) 6 OE-05 (mg/kg/day} 

(mg/kg/day)'' 4.BE-08 2.1 E-07 (mglkg/day) 3 OE-04 (mglkglday) 

(mg/kg/day)'' O.OE+OO (mg/kg/day) 4 OE·02 (mgiio;glday) 

(mg/kg/day) 1 0.0E+OO (mglkg/day) 3 OE·01 (mglkglrl;iy) 

[mg/kg/day) 1 0 OE+OO (mg/kg/day) NA (mgil<qlday) 

{mg/kg/day)' O.OE+OO (mg/kg/day) 2 9E-03 (mg/kg/day) 

Hazard Ouo11ent 

0 00000001 

0 0000002 

0 002 

0 002 

0 003 

0 0003 

0 01 

0 0008 

0 005 

0 03 

0 0000002 

0 0007 

(mg/kg/day) '~I ~·=· ==1l--o._0E_._o_o_'---'(-m.:.g'...;kg:...1d_a.c.yJ--'--2-.6-E_-o_s_._1m_;g:...lk..:g_1d...;'Yc.l-ii"==== 

fr==::"==";"';~"'."';="'-E~~=·="=ou=1e=T=o=ta=1"=============~="""ir=~=~~========~==== ~·~1E~-0~16~~i==================~~=~o~o~oo~7= /r==~==~=.dl.=E~~~o~s~ur~e~P~ol~ol~T~ol~al~~~==========~========~~=~~~============== 00 
Exposure Medium Total 1.SE-06 o 03 

Air SWMU 16 Inhalation Trichloroethene 9.SE-6 mg/m3 1.2E-08 (mg/kg/day) 7.0E-03 (mg/kg/day)' 1 8.4E-11 7.7E-OB (mg/kg/day) 1 7E-01 (mgtkglday) O 0000005 

Benzo(a)anthracene 2. 1 E-9 mg/m3 2.6E-t2 (mg/kg/day) NA (mg/kg/day)'' 1.6E-11 (mg/kg/day) NA (mglkg/rlay) 

Benzo(a)pyrene 1.ae,9 mg/m3 2.2E-12 (mg/kgfday) 3.1 E+OO (mg/kg/dayr 1 6.9E-12 1.4E· 11 (mg/kg/day) NA (mglkg/day) 

Benzo(b)l!uoranthene 2.0E-9 mg/m3 2.SE-12 (mg/kg/day) NA (mg/kg/dayr 1 1.6E-11 (mg/kg/day) NA (mglkgld;iy) 

Dibenzo(a,h)anthracene 3.4E-10 mg/m3 4.3E-13 (mg/kg/day) NA (mg/kg/day) 1 2.7E-12 (mgfkg.'day) NA (mglkglday) 

lndeno(T,2,3-cd)pyrene 9.4E·10 mg/m3 1.2E-12 (mg/kg/day) NA (mglkg/day)' 1 7.SE-12 (mg/kg/day) NA (mglkglday) 

Naphthalene 4.9E-7 mg/m3 6.1E-10 (mg/kg/day) NA (mg/kg/day)' 1 3.9E-09 (mg/kg/day) a 6E·04 (mg/kg/day) 

Aluminum 1.0E-5 mglm 1 1.3E·OB (mg/kg/day) NA (mg/kg/day) ' 8 JE-08 (mglkglday) 1 OE-OJ (mg/kg/day) 

Antimony 3.9E-9 mglm3 4.9E-12 (mg/l<g/day) NA (mg/kg/day) ' 3 1 E-1 t (mg/kg/day) NA (mglkqtday) 

Arsenic 4.BE-9 mg/m3 6.0E-12 (mg/kg/day) t.5E+01 (mg/kg/day)' 1 9.0E-11 3.BE-11 (mg/kg/day) NA (mglkgtday} 

Copper 5.3E-8 mg/m3 6.GE-11 (mg/kg/day) NA (mg/kg/day)'' 4 2E-10 (mg/kg/day) NA (mg/kg/day) 

0 000005 

0 00008 

4/1212005 



Scenario Timelrame: 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 4 

Receptor Population: Trespassers 

Receptor Age: Adolescenls 

Medium 

Surface Soil 

Medium Total 

Surface Water 

Medium Total 

Exposure Medium Exposure Poin1 Exposure Route 

Air SWMU 16 Inhalation 

Exp. Route Total 

Iron 

Lead 

Chemical of 
Potential Concern 

Manganese (Soil) 

Vanadium 

Value 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-8 

EPC 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Cancer Risk Calculations 

ln1ake/Exposure Concentration 

Value 

2.1E-OB 

1.2E-10 

3.4E-10 

2_7E-11 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)-' 

(mglkg/dayr' 

{mg/kg/day) ' 

(mg/kg/day} ' 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentral1on 

1.BE-10 

Value 

1.3E-07 

7.7E-10 

2.1E-09 

1.7E-10 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Va!ue 

NA 

NA 

1 4E-05 

NA 

RID/RfC 

Un11s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard Ouo11en1 

0 0002 

.o 0002 

IF===~====~=='"""~E=~-o=s=u'='=P=oi=nl=T=ol=al========~~================================~~--====~============================jr=~1.8E-10 
Exposure Medium Total 

Surface Water Gullies Ingestion 

Exp. Route Total 

Dermal 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Mariganese (Water) 

Vanadium 

Zinc 

Trfchloroethene 

RDX 

Aluminum 

An!imony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Wa!er) 

Vanadium 

Zinc 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1-49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

1.1E-06 

1.2E-06 

1.4E-04 

3.DE-07 

7.8E-08 

1.0E-05 

1.2E-07 

1.9E-07 

1.6E-04 

2.SE-06 

6.6E-06 

2.BE-07 

2.7E-05 

1.0E-06 

S.2E-OB 

9.5E-06 

2.0E-08 

5.1E-09 

6.BE-07 

7_7E-09 

2.5E-08 

1-0E-05 

1.7E-07 

4.3E-o7 

1.BE-08 

1.1E-06 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mglk.gtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

1.3E-02 

1 1E-01 

NA 

NA 

1_5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mglkg/dayr' 

{mg/kg/day) ' 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mgtkgldayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

{mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day) 1.JE-02 (mg/kg/dayr' 

(mg/kg/day) 1. 1 E-01 (mg/kg/day)"' 

(mg/kg/day) NA (mg/kg/day)"' 

(mg/kg/day) NA (mg/kg/day)"' 

(mg/kg/day) 1.SE+OO {mg/kg/day)"' 

(mg/kg/day) NA {mg/kg/day)" 1 

{mg/kg/day) NA (mg/kg/day)"' 

{mg/kg/day) NA {mg/kg/day)" 1 

{mg/kg/day) NA {mg/kg/day) ' 

(mg/kg/day) NA (mg/kg/day)" 1 

(mg/kg/day) NA (mg/kg/day)'' 

(mg/kg/day) NA (mg/kg/day) 1 

1.4E-oa 

1.4E-07 

1_2E-07 

2.7E-07 

1.3E-OB 

5.7E-o9 

7.6E-09 

6.BE-06 

8 OE-06 

9.2E~o.t1 

1.9E-06 

4.9E-07 

6 6E-o5 

7.5E-07 

1.2E-06 

1.0E-03 

1.6E-05 

4.2E-05 

t.BE-06 

1.7E-04 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

5 OE-01 

3 OE-03 

1 OE+OO 

4 OE-04 

3 OE-04 

7 OE-02 

5 OE-04 
3 OE-03 

3 OE-01 

NA 

2 4E-02 

1 OE-03 

3 OE·01 

5 OE-01 

3 OE-03 

1 OE+OO 

6 OE-05 

3.0E-04 

4 9E-03 

2.SE-05 

7 SE-05 

3 OE-01 

NA 

(mgtkgldayl 

(mgfkglday) 

(mgtkglday) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mgtkgfday) 

(mgtkglday) 

(mglkgfday) 

0 003 

0 0009 

0 005 

0 002 

0 0009 

0 001 

0 0004 

0 003 

0 002 

0 002 

0 0006 

0 02 

0 00001 

0 0001 

0 00006 

0 002 

0 0001 

0 0009 

0 002 

0 002 

0 0002 

0 003 

0 OOil 

6.5E-06 

3-3E-07 

6.0E-05 

1.3E-07 

3.2E-08 

4.3E-o6 

4.9E-08 

l.6E-07 

6.6E-05 

1.1E-06 

2.BE-06 

1 1E-07 

6 7E-06 

9 6E-04 

2 6E-05 

3 OE-01 (mg/kg/day) NA (mg/kg/day) 1 O 00002 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfd<iy) 

(mglkgfday) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkqlday) 

(mg/kg/day) 

(mgtkgtday) 

(mglkglday) 

(mgtkglday) 

(mglkglday) 

i==~E~~=o=s=u,=e~Po=.in=.l~To=.l=.al=="==========~==========================~==9F====================~==============j/==:c:,' ====================================IF====o=o=,===ll Exp. Route Total 2~1 o 01 

Exposure Medium Total 2.9E-07 o 04 
2.9E-o7 \\ o 01 
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Medium Exposure Medium Exposure Point Exposure Route 

Surface Water Surface Water Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Arsenic 

Manganese (Water) 

Arsenic 

Manganese (Water) 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

le<1d 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Benzo(a)pyrane 

Aluminum 

An1imony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Value 

0.370 

476 

0.370 

476 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

159 

38.4 

5842 

0.043 

12961 

48,7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

159 

38.4 

5842 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concentration CSF/Unit Risk 

ug/l 

ug/L 

ug/l 

ug/l 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

1.9E-oa 

2.5E-05 

1.3E·09 

1_6E·06 

1.1E-09 

3.4E-04 

1.3E-06 

3.4E-07 

4.3E·05 

3.SE-07 

3.BE-05 

1.7E·03 

4.5E·05 

3.1E-o5 

2.4E·08 

4.TE-06 

1.oE-06 

1.5E-04 

9.5E·IO 

O_OE+OO 

O.OE+OO 

6.7E-oa 

0.0E+OO 

2.5E·09 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

1.5E+OO 

NA 

1.SE+OO 

NA 

7.3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.3E+OO 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/dayr 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kglday)' 1 

(mg/kg/day) ' 

{mg/kg/day)' 1 

{mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day) ' 

(mg/kg/day)' 

(mg/kg/day)' 

(mglkg/dayr' 

(mg/kg/day( 

(mg/kg/day) 1 

(mg/kg/day}'' 

{mg/kg/day)· 1 

(mg/kg/day)' 1 

(mglkgldayr' 

(mg/kg/day) ' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)·' 

{mg/kglday)· 1 

{mg/kg/day)·' 

(mg/kg/day}" 

(mglkg/dayr' 

(mglkg/dayr' 

Non-Cancer Hazard Calcula11ons 

Cancer Risk Intake/Exposure Concentration 

2.9E-08 

2.9E-08 

1.9E-09 

1.9E-09 

3.1E-08 

3.1E-08 

3.1E-oa 

B.2E-09 

5.1E·07 

5.2E-07 

7.0E-09 

1.0E-07 

1.1E·07 

6.3E-07 

6.3E-07 

6.3E-o7 

Value 

1.2E·07 

1.6E-04 

8.0E-09 

l.OE-05 

7 1E·09 

2.1E-03 

8.1E-06 

2.2E-06 

2 8E·04 

2.4E-06 

2 4E-04 

1 1E·02 

2 9E-04 

2 OE-04 

1.5E·07 

2.6E-05 

6.4E-06 

9.7E-04 

6 tE-09 

O.OE+OO 

O.OE+OO 

4_3E-07 

O.OE+OO 

1.6E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

(mg/kg/d<1y) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

3 OE-04 

2.4E·02 

3.0E-04 

9.6E-04 

NA 

1 OE+OO 

4 OE-04 

3 OE-04 

7 OE-02 

5 OE-04 

4 OE-02 

3 OE-01 

NA 

7 2E-02 

3 OE·0"-

2 OE-02 

1 OE-03 

3 OE-01 

NA 

I OE+OO 

6 OE-05 

3 OE-04 

4 9E-03 

2 SE-05 

4 OE-02 

3 OE-01 

NA 

2 9E-03 

2.1E-05 

8 OE-04 

2.6E-o5 

3 OE·01 

RIOfRIC 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkqlday) 

(mglkglrl;:iy) 

(mqlk91rl;:iy) 

(mglkgldny) 

(mg/kg/day) 

(mglk9/d;iy) 

(mglkq/d;:iy) 

(mqlkglday) 

(mn'kgldnyl 

(mglkglrlciy) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mg/kgld.3y) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

Hazard Ouot1ent 

0 0004 

0 007 

0 007 

0 00003 

0 0\ 

0 0\ 

0 02 

0 02 

0 02 

0 002 

0 02 

0 007 

o oo.i. 

0 005 

0 006 

0 0' 

0 OOJ 

0 coos 

0 001 

0 006 

0 003 

0 09 

0 001 

0 0006 

0 002 

0.1 

0 \ 

0 \ 
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Timelrame: 

Population: Trespassers 

Age: Adolescents 

Medium 

Sediment 

Exposure Medium 

Sediment 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Tola! 

TABLE 7.3.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 4 OF 4 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Uni!s Intake/Exposure Concentration CSF/Unit Risk 

Value Units Value Units 

Aluminum 10500 mg/kg 2.7E-04 (mg/kg/day) NA (mglkg/dayr' 

Arsenic 30.8 mg/kg 8.0E-07 (mg/kg/day) 1.5E+OO (mglkglday)' 1 

Iron 122000 mg/kg 3.2E-03 (mg/kg/day) NA {mg/kg/day)'' 

Manganese (Soll) 1900 mg/kg 4.9E-o5 {mg/kg/day) NA {mglkg/day)' 1 

Vanadium 51.2 mg/kg 1.3E-06 {mg/kg/day) NA {mg/kg/day)' 1 

Aluminum 10500 mg/kg O.OE+OO {mg/kg/day) NA {mglkg/day)' 1 

Arsenic 30.8 mg/kg 1.6E-07 (mg/kg/day} 1.SE+OO (mg/kg/day}· 1 

Iron 122000 mg/kg O.OE+OO {mg/kg/day) NA {mg/kg/day)' 1 

Manganese (Soil) 1900 mg/kg O.OE"'OO (mg/kg/day) NA {mglkg/day)· 1 

Vanadium 51.2 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)' 1 

To1al ol Recep!or Risks Across All Media 

Non-Cancer Hazard Calcula!ions 

Cancer Risk Intake/Exposure Concentration RIDIR!C Hazard Ouolien1 

Value Units Value Uni1s 

1.7E-03 (mg/kg/day) 1 OE"'OO (mg/kglday) 0 002 

1.2E-os 5.1E-06 {mg/kg/day) 3.0E-04 (mg/kg/day) 0 02 

2.0E-02 {mg/kg/day) 3.0E·Ol (mg/kg/day) 0 07 

3.1E-04 {mg/kg/day} 7.2E-02 (mg/kg/day) 0 004 

8.5E-06 (mg/kgtday) 1 OE-03 (mg/kg/day) 0 008 

1.2E-06 0 1 

O.OE"'OO (mg/kg/day} 1 OE"'OO (mg/kg/day) 

2.4E-07 1.oE-06 (mglkgfday) 3 OE-04 (mgfkglday) 0 003 

O.OE"'oo (mg/kg/day) 3 OE-01 (mgfkglday) 

0 OE+OO (mg/kgfday) 2 9E·03 (mglkg.'day) 

O.OE-1-00 (mg/kg/day) 2.6E·OS (mg/kgfday) 

2.4E-07 0 003 

1.4E-06 0 1 

1.4E-06 0 1 

1.4E-06 0 1 

3.9E-06 Total of Receptor Hazards Across All Media 0 3 

4/1212005 



Construction Workers 

Medium Exposure Medium Exposure Point Exposure Route 

Surface Soil/Subsurface Soil Surlace/Subsurlace Soil SWMU 16 lnges1ion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Inhalation 

TABLE 7.4-RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

T richloroeihene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) I luoranthe n e 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naph!halene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichtoroethene 

8enzo(a)an1hracene 

Benzo(a)pyrene 

Benzo(b)fluorenthene 

Dibenzo{ a, h )a nthracene 

lndeno(1,2,3·cd)pyrene 

Naphthalene 

Aluminum 

An1imony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Dibenzo( a. h )~nth racen e 

lndeno( 1,2 ,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Value 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5 15 

6.29 

70.0 

21817 

127 

354 

28.3 

4.7E·5 

1.8E·6 

1.6E·6 

1.7E·6 

3.0E-7 

8.3E-7 

2.4E-6 

0.009 

3.5E-6 

4.2E-6 

4.7E·5 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concentration CSF/Unil Risk 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mglm3 

mg/m3 

mglm3 

mg/m3 

mgim3 

mg/m3 

Value 

8.6E·10 

7.5E·08 

6.5E-08 

7.2E-08 

1.2E-08 

3.4E-08 

7.5E·10 

3.SE-04 

1.4E·07 

1.7E·07 

1.9E·06 

6.0E·04 

3.SE-06 

9.8E-06 

7.8E·07 

O.OE+OO 

2.9E-08 

2.SE-08 

2.8E·08 

4.9E-09 

1.3E-08 

2.9E·10 

O.OE+OO 

O.OE+OO 

1.6E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.9E-08 

3.0E·09 

2.7E-09 

2.9E-09 

5.1E-10 

1.4E-09 

4.0E-09 

1.5E-05 

5.SE-09 

7.1E·09 

7.9E·08 

Units 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kQ/day)' 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

1.3E·02 

7.3E·OI 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1 3E·02 

7.3E·01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3.1 E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Uni1s 

(mg/kg/dayr' 

(mg/kg/day}· 1 

(mg/kg/day)· 1 

(mgtkgtdayr 1 

(mg/kg/day)' 1 

(mg/kg/day)'' 

(mg/kgtdayr 1 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kg/day)'' 

{mg/kg/day) ' 

(mg/kgtdayr
1 

(mg/kg/day)' 

(mg/kglday}'1 

(mg/kg/dayr
1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day} ' 

(mg/kg/day)'' 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mgtkgldayr 1 

(mg/kglday)· 1 

(mg/kg/day)' 1 

(mg/kglday)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mgtkgldayr' 

(mg/kg/day)'1 

(mg/kg/day) 1 

(mgtkgtdayr 1 

(mg/kglday)' 1 

(mg/kg/day)' 1 

{mg/kg/day)'' 

{mg/kg/day)'' 

Non·Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentra11on 

1 1E-11 

5 SE-08 

4.8E-o7 

5.2E·08 

9.1E-oa 

2.5E-08 

2.6E·07 

9.6E·07 

2.1E-08 

1.9E-07 

2.0E·08 

3.6E·08 

9.BE-09 

2.4E·08 

3.0E·07 

1.3E-06 

1.3E-06 

5.SE-10 

8.2E-09 

1.1E-07 

Value 

6.0E-08 

s 2E-06 

4.6E·06 

5.0E-06 

8.?E-07 

2 4E-06 

5.2E·OB 

2 7E·02 

1.0E·OS 

1.2E-05 

1 4E·04 

4.2E-02 

2.SE-04 

6.9E·04 

5.5E·05 

0.0E+OO 

2.0E·06 

1.BE·06 

2.0E-06 

3.4E·07 

9.4E-07 

2.0E·08 

O.OE+OO 

O.OE+OO 

1.1E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

5.SE-06 

2.1E·07 

1.9E-07 

2.0E·07 

3 6E·OB 

9 8E·08 

2.8E·07 

1.1E·03 

4.1E-07 

5 OE·07 

5.SE-06 

Umls 

(mg/kg/day) 

(mg/kgld11y) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mgfkg/day) 

(mgtkg/day) 

(mglkgtday) 

(mglkg/d11y) 

(mglkglday) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day] 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE.i.00 

4 OE-04 

3 OE·04 

4 OE-02 

3 OE-01 

NA 

7 2E·02 

1 OE-03 

s.oE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1.0E+OO 

6.0E-os 

3 OE-04 

4.0E-02 

3.0E·01 

NA 

2.9E·03 

2.6E-05 

1 7E·01 

NA 

NA 

NA 

NA 

NA 

8.6E·04 

1 OE·03 

NA 

NA 

NA 

RID/RIC 

Um!s 

(mgtkg/day) 

(mgtkgtday) 

(mgfkgtday) 

(mglkglday) 

(mg/kg/day) 

(mglkgtday) 

(mg/kglday) 

{mg/kglrlayl 

(mg/kglday) 

(mgt\\gldriy) 

(mgtkql(fay) 

(mgtkg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mgtkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day} 

(mglkglday) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

{mgtkgtday) 

(mg/kg/day) 

(mglkglday) 

(mglkgtday) 

{mg/kg/day) 

(mglkglday) 

(mglkgtday) 

(mg/kg/day) 

Hazard Ouo11en1 

0 0000001 

0 000003 

0 03 

0 02 

0 oo 

0 003 

01 

0 01 

0 05 

03 

0 000001 

0 004 

0 004 

0.3 

0.3 

0 00003 

0 0003 

11 

411212005 



Scenario Timelrame: 

Receptor Popula1ion: Construction Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soil/Subsurface Soil Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Medium Total 

Exposure Point Exposure Roule 

SWMU 16 lnhala1ion 

Exp. Route T o1a! 

Exposure Poin1 Total 

SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.4.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

Lead 

Chemical of 
Polential Concern 

Manganese (Soil) 

Vanadium 

1.1,2,2-Telrachloroethane 

1, 1,2-Trichloroethane 

1,1-Dlchloroethene 

1,2,3-Trichloropropane 

1.2-DichJoroethane 

Benzene 

!3romodichloromethane 

Carbon Te!rachloride 

Chloroform 

c'is-1.2-Dichloroe!hene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

1rans-1,2-Dichloroeihene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Waler) 

Nickel 

Vanadium 

Value 

0.015 

8.SE-5 

2.4E-4 

1.9E·5 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1-45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 
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EPC Cancer Risk Calcula1ions 

Unl!s 

mg/m3 

mglm3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

-

lnlake/Exposure Concentration 

Value 

2.5E-05 

1-4E·07 

4.0E-07 

3.2E-o8 

1.1E-08 

1.0E-07 

9.1E-08 

1.0E-08 

4.SE-09 

1.8E-08 

6.SE-09 

4.1E·08 

2.4E-08 

2.3E·06 

6.9E·09 

3.8E-07 

4.2E-07 

1.7E-o8 

2.1E·04 

9.2E·08 

2.1E-09 

1.4E-09 

4.2E·10 

3.0E-09 

6.9E-09 

1.2E-08 

1.3E-05 

4.1E·10 

2.9E-09 

1.6E-07 

1.0E-09 

2.SE-10 

3.SE-08 

4.5E-08 

1.6E-os 

7.5E-09 

9.0E-09 

2.7E·06 

1.6E-08 

1.6E-08 

Units 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.JE-01 

NA 

NA 

7 5E·03 

5.4E-01 

NA 

NA 

1.JE-02 

1.5E+OO 

NA 

2.3E-01 

3.0E·02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day) ' 

{mg/kg/day) 1 

(mg/kglday}· 1 

(mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day)· 1 

(mgtkg/dayr 1 

(mg/kg/day)' 

(mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day)' 1 

{mg/kg/day)· 1 

(mg/kgldayr' 

(mg/kg/day)' 1 

(mg/kg/day)' 

(mg/kg/day)·' 

(mgtkg/dayr 1 

(mg/kg/day)" 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day}' 1 

(mg/kg/dayr 1 

(mg/kglday)- 1 

(mg/kg/dayr 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

{mg/kg/day}" 1 

(mg/kg/day}"1 

(mglkgldayr' 

(mg/kgtdayr 1 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kg/day)'' 

{mg/kg/day)' 1 

{mg/kg/day)· 1 

{mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)'' 

Non-Cancer Hazard Calcul<111ons 

Cancer Risk Intake/Exposure Concentration 

1.2E-07 

1.2E-07 

1.2E·07 

1.4E-06 

2 2E-09 

5 9E-09 

2.0E-11 

4.4E-10 

9.7E-10 

4.2E-10 

5.JE-09 

s.2e.11 

2.0E-07 

2.8E-06 

1.4E-07 

3.1E-10 

1.2e.11 

1.4E-09 

4.4E-09 

3.1E-06 

3.1E-06 

3.1E-06 

Value 

1 7E-D3 

1.0E-05 

2.BE-05 

2.2E-06 

7.7E·07 

7.2E·06 

6.4E-06 

7.0E-07 

3.3E-07 

1 2E·06 

4.8E-07 

2.9E·06 

t.7E-06 

1.6E-04 

4 9E-07 

2 6E-05 

2 9E-o5 

1.2E-06 

1.5E·02 

6.4E-06 

1.5E-07 

9.SE-08 

2.9E-08 

2.tE-07 

4.8E-07 

8.7E-07 

9.1E-04 

2.9E-08 

2.0E-07 

1.1E·05 

7.3E-08 

1.BE-08 

2.SE-06 

3.2E·06 

1.1E-03 

5.JE-07 

6.JE-07 

l.9E·04 

1.1E-06 

1.1E-06 

Un11s 

(mg/kgldi!y) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kgtday) 

(mgfkg/day} 

(mgfkg/day) 

Va Ille 

NA 

NA 

1 4E-05 

NA 

6 OE·02 

4 OE·03 

5 OE-02 

6 OE·03 

2 OE-02 

4 OE-03 

2 OE-02 

.7 OE·04 

1 OE·02 

1 OE-02 

6 OE·02 

1 OE-02 

2 OE-01 

2 OE-02 

5 OE·01 

3 OE-03 

1 OE-03 

1 OE-02 

5.0E-04 

2.0E-04 

2.0E-04 

3.0E-03 

1 OE+OO 

6.0E-05 

3.0E-04 

4 9E-03 

1.4E-05 

2.5E·05 

7.5E-05 

2.0E-02 

3.0E-01 

NA 

2 OE-03 

9.6E-04 

8.0E-04 

2 6E-05 

RIO/RIC 

Un11s 

(mg/kglrfay) 

(mg/kg/day) 

(mg/kg/day) 

fmgtkgldny) 

(mgtkqlday) 

(mgtkgtday) 

(mgtkglday) 

[mg/kgtday) 

(mglkglday) 

(m91kglday) 

(mgtkgfday) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(nigtkg/day) 

Hazard Ouot1enl 

2 0 

3' 

,, 
0 00001 

0 002 

0 0001 

0 0001 

0 00002 

0 0003 

0 00002 

0 004 

0 0002 

0 02 

0 000008 

0 003 

0 0001 

0 00006 

0.03 

0 002 

0 0001 

0 00001 

0 00006 

0 001 

0 002 

0.0003 

0 0009 

0 0005 

0 0007 

0 002 

0.005 

0 0007 

0 03 

0 0002 

0 004 

0 0003 

02 

0 001 

0 04 

0' 

4/12/2005 



Construction Workers 

Medium Exposure Medium Exposure Point Exposure Rou1e 

Groundwater Air SWMU 16 Inhalation 

Exp. Route Tola! 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 7.4.RME 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Polential Concern 

1, 1 .2.2-Tetrachloroethane 

1, 1 .2-Trichloroethane 

1.1-Dichloroelhene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

B romodic h lore methane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrach!oroelhene 

Toluene 

1rans-1,2-Dichloroe!hene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2 ,4 ,6-Trinitrotoluene 

2-Ami no-4 ,6-Dinitrotol ue ne 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium. 

Chromium 

Coball 

Iron 

Lead 

Lithium 

Manganese (Waler) 

Nickel 

Vanadium 

Value 

3.BE-5 

5.SE-4 

4.0E-4 

4.4E-5 

5.3E-5 

7.1E-5 

4.1E-S 

7.7E·5 

1-4E-4 

0.011 

1.1E·4 

3.1E·4 

7.3E-4 

UE-4 

0.678 

0.001 

O.OE+O 

3.JE-6 

O.OE+O 

O.OE+O 

O.OE+O 

0.0E+O 

O.OE+O 

O.OE+O 

O.OE+O 

0 OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculalions 

Units Intake/Exposure Concentration CSF/Unil Risk 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglrn3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mglm3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

1.sE-00 

2.3E·07 

L7E·07 

1.8E·08 

2.2E-08 

3.0E-OB 

1.7E-OB 

3.2E-08 

5.9E-OB 

4.SE-06 

4.4E-oa 

1.JE-07 

3.1E-07 

4.SE·OB 

2.BE·04 

4.BE-07 

O.OE+OO 

1.4E·09 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(m"glkglday) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

{mg/kgfday) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

Value 

2.0E·01 

5.6E-02 

NA 

NA 

9.1E-02 

2.7E-02 

NA 

5.JE-02 

B.1E·02 

NA 

1 6E-03 

2.oE-02 

NA 

NA 

7.0E-03 

1.5E-02 

NA 

NA 

NA 

!'JA 
NA 

NA 

NA 

NA 

1.5E+01 

NA 

8.4E+OO 

6.3E+OO 

4.1E+01 

9.BE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)"' 

(mg/kgldayr' 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day}·' 

{mg/kg/day)"' 

(mg/kgtday)' 

(mglkg/dayr 1 

(mg/kg/day)' 

(mg/kg/day)-' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mgtkglday) ' 

(mg/kg/day)' 

(mg/kg/day) 1 

{mglkg/dayr' 

(mg/kg/dayr' 

(mg/kg/day)' 1 

{mg/kg/day)· 1 

(mglkg/dayr 1 

(mg/l<gldayr' 

(mg/kgldayr' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/dayr' 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)· 1 

{mg/kg/day)" 1 

{mg/kg/day)· 1 

(mg/kg/day)· 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)"' 

Tota! of Recaptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RIO/RIC 

3.2E-09 

1.JE-08 

2.0E-09 

8.0E-10 

1.7E-09 

4.BE-09 

7.1E-11 

2 6E-09 

2 OE-06 

7. 1E·09 

2.0E-06 

2.0E-06 

2.0E-06 

5.1E-06 

6.5E·06 

Value 

1.1E-os 

1.6E-05 

1.2E·05 

1.3E-06 

1 SE-06 

2.1E-06 

1 2E-06 

2 3E-06 

4 2E-06 

3.1E-04 

3.1E·06 

9 2E-06 

2 1E-05 

3.2E-06 

2.0E-02 

3.JE-05 

O.OE+OO 

9.8E-08 

O.OE+OO 

0.0E+OO 

0.0E+OO 

0 OE+OO 

0.0E+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O_OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

{mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

{mglkglday) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

5 7E-02 

1.4E-os 

1 aE-03 

1 <1E-03 

NA 

5 7E-04 

1 4E-02 

NA 

8 6E-01 

1 4E-01 

1 1E-01 

NA 

1 7E-01 

2 9E-02 

NA 

NA 

NA 

NA 

NA 

NA 

1.oE-03 

NA 

NA 

1 4E-04 

5.7E-06 

5.7E-05 

2.9E-05 

5.7E-06 

NA 

NA 

NA 

NA 

NA 

NA 

Um1s 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkglday) 

(mglkqlday) 

(mgtkglday) 

(mglkgiday) 

(mglkglciay) 

(mg/kg/day) 

(rnglkg'day) 

(mgikgfdayl 

(mgikglciny) 

(mglO:glday) 

(mg/kg/day) 

(mglkglciay) 

(mg/kg/day) 

(mglkg.'day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mglkgtday) 

(mg/kg/day) 

(mglkgtday) 

(mg/kgtday} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Total of Receptor Hazards Across All Media 

Hazard Ouo11en1 

0 0002 

0 0009 

0 001 

0 001 

0 004 

0 0003 

0 000004 

0 00007 

0 0002 

0' 

0 001 

01 

05 

OB 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Medium 

Surface Soil Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Pain! Total 

SWMU 16 Inhalation 

TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

T richloroe!hene 

8enzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b) fluoranth en e 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Anlimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo{b)lluoranlhene 

Oibenzo(a ,h)anthracene 

lndeno( 1,2 ,3·cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

8enzo(a)an1hracene 

Benzo(a}pyrene 

Benzo(b )II uora n thane 

Dibenzo(a .h)anthrace ne 

lndeno(1,2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Value 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

9.6E-6 

2.1E-9 

1.BE-9 

2.0E-9 

3.4E-10 

9.4E-10 

4.9E-7 

1.0E-5 

3.9E-9 

4.BE-9 

5.3E-B 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mgtm3 

Intake/Exposure Concentration 

Value 

2.SE-09 

2.2E-07 

1.9E-07 

2.1E-o7 

3.7E-08 

1.0E-07 

2.2E-09 

1.1E-03 

4.2E-07 

5.1E-07 

5.7E-06 

1.BE-03 

1.oe-os 

2.9E-05 

2.3E-06 

O.OE+OO 

1.9E-07 

1.6E-07 

1.BE-07 

3.2E-OB 

8.7E-OB 

1.gE-09 

O.OE+OO 

O.OE+OO 

1.0E-07 

O.OE.+-00 

O.OE.+-00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.BE-08 

8.0E-12 

7.0E-12 

7.7E-12 

1.3E-12 

3.7E-12 

1.9E-09 

4.1E-08 

1.5E-11 

1.9E-11 

2.1E-10 

Units 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

1.3E-02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.JE-01 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

7.JE-01 

7.3E+OO 

7.3E-01 

7.3E-+-OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3.1E.+-OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Units 

{mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/dayr 1 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)' 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

(mglkg/day}" 1 

(mg/kg/day}· 1 

(mg/kg/day)" 1 

(mg/kg/day}" 

(mg/kg/day)"' 

(mglkgldayr' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mglkg/day)· 1 

{mg/kglday)" 1 

(mg/kg/day)·' 

(mglkgldayr' 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)"' 

(mg/kg/dayr' 

(mg/kgldayr' 

(mg/kg/day)' 

(mg/kgldayr' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mglkg/day)· 1 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day) 1 

{mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

{mg/kgtday)" 1 

Non-Cancer Hazard Calculations 

Cancer Risk lnlake/Exposure Concen1ralion 

3.3E-11 

1.GE-07 

1.4E-06 

1.SE-07 

2.7E-07 

7 4E-08 

7.7E-07 

2.BE-06 

1.4E-07 

1.2E-06 

1.3E-07 

2.JE-07 

6.3E-os 

1.SE-07 

1.9o-06 II 

4.7E-06 

4.7E-06 

2.6E-10 

2 2E·11 

2.BE-10 

Value 

2.9E-08 

2.6E-os 

2.2E·06 

2.SE-06 

4 3E-07 

1.2E-06 

2.6E-OB 

1.3E-02 

4.9E·06 

6.0E-06 

6 6E-05 

2.1E-02 

1.2E·04 

3.4E-04 

2.7E-05 

O.OE-+-00 

2.2E·06 

1.9E-06 

2.1E-06 

3.7E·07 

1.0E-06 

2 2E·OB 

O.OE+OO 

O.OE-t-OO 

1.2E-06 

O.OE.+-00 

O.OE-+-00 

0.0E+OO 

O.OE-t-00 

O.OE-+-00 

4.4E-o7 

9.4E-11 

a 2E-11 

9.0E-11 

1 6E-11 

4.3E-11 

2 2E·OS 

4.BE-07 

1.BE-10 

2.2E·IO 

2.4E-09 

Units 

(mg/kg/day) 

(mglkg/d11y) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mgtkglday) 

(mgtkg/day) 

{mg/kg/day) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE-+-00 

d OE-04 

3.0E-04 

4 OE-02 

3 OE·01 

NA 

7 2E-02 

1 OE-03 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1.0E.+-OO 

6 OE-05 

3 OE-04 

4 OE-02 

3 OE-01 

NA 

2 9E·03 

2 6E-o5 

1 7E-01 

NA 

NA 

NA 

NA 

NA 

8.6E-04 

1.0E-03 

NA 

NA 

NA 

RID/RIC 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/d<1y) 

(mgtkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mglkgtday) 

(mglkgtday) 

(mg!kglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/drty) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mglkqlday) 

(mglkgtday) 

(mglkg!dayl 

(mglkglday) 

(mglkqlday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

l-1azard Ouo11ent 

0 00000006 

0 000001 

0 01 

0 01 

0 02 

0 002 

0 07 

0 005 

0 03 

0 1 

0 000001 

0 004 

0 004 

02 

02 

0 000003 

0 00003 

0 0005 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Recrealional Users 

Receptor Age; Child 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Ingestion 

Exp. Roule Total 

TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

Lead 

Chemical of 

Potential Concern 

Manganese (Soil) 

Vanadium 

1.1,2.2-Tetrachloroelhane 

1, 1,2-Trichloroethane 

1 , 1 ·Dichloroethene 

1,2,3-Trichloropropane 

1,2·Dichloroe!hane 

Benzene 

Bromodichlorome1hane 

Carbon Telrachloride 

Chloroform 

cis-1,2-DichloroeUiene 

Melhylene Chloride 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyr'ldine 

2-Nitrotoluene 

2,4,6-Trinilrotoluene 

2-Amino•4,6-Dinilrololuene 

4·Amino-2,6-Dinilrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concen1ration CSF/Unil Risk 

1.7E-5 

9.7E-s 

2.7E-7 

2.2E-8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

2~-2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4g4a 

145 

29.3 

mg/m3 

mg/ml 

mg/ml 

mg/ml 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

6.5E·OB 

3.8E-10 

1-1E·09 

8.4E·11 

1.2E-06 

1.5E-05 

B.5E-06 

1.2E-06 

1.2E-06 

1.4E·06 

1.2E-08 

2.1E·06 

3.5E-06 

2.3E·04 

2.2E·06 

8.9E·06 

1.5E·05 

2.4E-06 

1.7E-02 

2.0E-05 

1.6E-06 

1.4E-07 

2.JE-07 

9.6E-07 

5.9E-07 

2.0E-05 

1.9E-02 

6.1E·07 

4.3E-06 

2.3E-o4 

l.5E-06 

3.7E-o7 

2.6E-os 

6.7E·05 

2.4E-02 

1.1E-05 

2.7E-05 

4.0E·03 

1.2E-04 

2.4E-os 

Units 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

2.oE-01 

5.7E-02 

NA 

2.0E-03 

9.1E·02 

5.5E-02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E-03 

S.4E-01 

NA 

NA 

1.JE-02 

1.SE+OO 

NA 

2.3E-01 

3.0E·02 

NA 

NA 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

{mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)-' 

(mg/kg/day) ' 

(mg/Kg/day) ' 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/dayr 1 

{mg/kg/day)· 1 

(mg/kg/dayr 1 

(mg/kg/dayr' 

(mg/kg/day)' 1 

(mgtkg/dayr' 

(mg/kg/day)· 1 

(mgtkg/dayr' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

(mg/kg/day)· 1 

{mg/kg/day)' 1 

(mg/kg/day)·' 

(mglkg/dayr' 

(mg/kg/day)' 1 

(mg/kgldayr' 

(mgtkg/dayr
1 

(mg/kg/dayr 1 

(mgtkgldayr 1 

(mg/kg/day) 1 

(mg/kg/day) ' 

(mgtkg/dayr' 

(mg/kg/day)·' 

(mg/kg/day)' 

(mglkg/day)· 1 

(mg/kg/day)-' 

(mg/kg/day) ' 

Cancer Risk 

Non·Cancer Hazard Calculations 

lf-1n_1a_ke_l_Exp_os_u~'•_C_o_nc_e_n1_,a_1io_n-+----"-1Dr/-R_rc __ ---1 Hazard Quotient 

Value 

7.6E-07 

4.4E-09 

1.2E-OB 

9.BE-10 

Uni1s 

{mgtkgtday) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E-05 

NA 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0 0009 

5.7~E:';;::~=lf==================~J~ 
-10 ~~ 

2.5E·07 

B.4E-o7 

2.JE-09 

1.1E·07 

7.6E-OB 

7_JE·OB 

2.7E·07 

1.6E·OB 

4.BE·06 

2.2E·04 

3.0E-05 

3.2E-OB 

6.9E·09 

2.2E·06 

6.5E·06 

2.7E·04 

1.4E-05 

1.7E·04 

1.0E·04 

1.4E·05 

1.4E·05 

1.6E·05 

1.4E·05 

2.5E-05 

4.0E·05 

2.7E·03 

2.6E·05 

1.0E·04 

1.8E-04 

2.7E-05 

2.0E·01 

2.3E·04 

1.8E-05 

1.BE-06 

2.7E·06 

1.1E·05 

6.9E-06 

2.4E-04 

2.2E-01 

7.1E-06 

5.0E-05 

2.7E·03 

1.8E-05 

4.3E·06 

3.0E·04 

7 8E-04 

2.8E-01 

1.JE-04 

3 1E-04 

4.7E-02 

1 4E·03 

2 8E·04 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(rnglkglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kgtday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

6 OE-02 

4 OE-03 

5 OE-02 

6 OE-03 

2 OE-02 

4 OE·03 

2 OE-02 

7 OE-04 

1 OE·02 

1 OE-02 

6 OE-02 

1 OE·02 

2 OE·01 

2.0E-02 

s.oE-01 

3.0E-03 

i.OE·03 

1.0E·02 

5.0E-04 

2.0E-04 

2 OE-04 

3 OE-03 

1.oe .. 00 

4.0E-04 

3 OE-04 

7 OE·02 

2 OE-03 

5 OE·04 

3 OE-03 

2 OE·02 

30E-01 

NA 

2 OE-03 

2 4E·02 

2 OE·02 

1 OE·03 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkglday) 

(mgtkglday) 

(mgtkg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkgtday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mgfkgtday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday\ 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mqlkglday) 

(mg/kg/day) 

(mgtkg/day) 

02 

0 0002 

0 0' 

0 002 

0 002 

0 0007 

0 004 

0 0007 

0 0' 

0 004 

03 

0 0004 

0 Ol 

0 0009 

0 001 

0' 

0 OB 

0 02 

0.0002 

0 005 

0.06 

0 03 

0 OB 

0 2 

0 02 

0 2 

0 04 

0 009 

0 009 

Ol 

0 04 

09 

0 2 

20 

0 07 

0' 
5 0 

4/12/2005 



Scenario Tlmelrame: 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Medium 

Groundwa!er Groundwater 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 
Potential Concern 

1 , 1 .2 ,2· T etrachloroethane 

1, \ ,2-Trichloroethane 

1, 1 ·Dichloroethene 

1,2 ,3· Trichloropropane 

1.2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

c!s-1.2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

lrans-1.2·Dichloroe!hene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4 ,6-T rinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4 ·Ami no· 2 ,6-Dini trotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE. CRANE lNOIANA 

PAGE 3 OF 5 

EPC Cancer Risk Calcula1!ons 

Value Units ln1ake/Exposure Concentration CSF/Unit Risk 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.69 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l. 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

3.SE-08 

3.4E·07 

2.8E·07 

3.3E·OB 

1.4E·OB 

5.1E·OB 

2.3E·08 

1.4E-07 

7.GE-08 

7.0E-06 

2.0E-oB 

1.3E-06 

1.3E-06 

5.0E-08 

6.9E-04 

2.SE-07 

5.9E·09 

4.5E·09 

1.4E·09 

1.0E-06 

2.1E-08 

4.3E-08 

1.6E-05 

5,0E-10 

3.6E-09 

1.9E-07 

1.3E-09 

3.1E·10 

4.3E-08 

5.5E·OB 

2.0E-05 

9.1E-09 

1.1E-OB 

3.3E-06 

1.9E-OB 

2.0E·OB 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

2.0E-01 

5 7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E·02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E·03 

5 4E-01 

NA 

NA 

1.3E·02 

1.5E+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)" 1 

(mg/kg/day) ' 

(mglkg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/l<g/day)"' 

(mg/kglday)" 1 

(mg/kg/day)·' 

(mgfkglday) ' 

(mg/kg/day) ' 

(mgtkg/dayr' 

(mg/kg/day)·' 

(mg/kg/day)·' 

{mg/kg/day) ' 

(mg/kg/day)· 1 

(mg/l<g/day)·' 

(mglkgtdayr 1 

(mgtkgldayr 1 

(mg/kglday)· 1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mglkg/day)" 1 

{mglkg/day)" 1 

(mglkg/day)" 1 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(mg/kgtdayr 1 

(mg/1<gtdayr 1 

(mglkgtdayr' 

(mglkg/dayr' 

(mgtkgtdayr 1 

(mg/kgtdayr 1 

(mg/kg/day)"' 

Cancer Risk 

7.6E-09 

1.9E·08 

6.?E-11 

1.3E·09 

2.6E·09 

1.4E·09 

1.6E-08 

1.5E-10 

7.0E-07 

9.0E-06 

3 7E·07 

1.0E-09 

4.3E·11 

4 7E·09 

5.3E-09 

1.oE-05 

2.8E-04 

2.8E-04 

Non-Cancer Hazard Calculations 

lf-1n_1a_k_e1_Exo_os_"~'•_C_o_n,_•_n1_,._1io_n+---R-l~D1_R_1c ___ -I Hazard Ouo1ien1 

Value 

4.4E-07 

3.9E·06 

3.2E·06 

3.9E-07 

1.7E·07 

5.9E·07 

2.7E·07 

1.sE-06 

8 6E·07 

8 2E·05 

2.3E·07 

1.5E·05 

1.5E·05 

5.9E·07 

8.1E-03 

2.9E-06 

6.9E·OB 

5.2E-08 

1.7E·08 

1 2E-o7 

2.4E-07 

5.0E·07 

1.8E·04 

5.8E·09 

4.1E-08 

2.2E-06 

1.SE-08 

3.6E-09 

5.0E-07 

6.4E-07 

2.3E·04 

1.1E-o7 

1.3E·07 

3.9E·05 

2.3E-07 

2.3E·07 

Units 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<glday) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/l<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6.0E-02 

4 OE-03 

5 OE·02 

6 OE-03 

2 OE-02 

4 OE-03 

2 OE-02 

7 OE·04 

1 OE·02 

1 OE-02 

6 OE·02 

1 OE·02 

2 OE-01 

2 OE·02 

5 OE-01 

3 OE-03 

1 OE-03 

1 OE·02 

5 OE-04 

2.0E-04 

2 OE-04 

3.0E-03 

1 OE+OO 

6 OE-05 

3 OE·04 

4 9E·03 

1AE·05 

2.5E·05 

7 5E·05 

2 OE·02 

3 OE·01 

NA 

2.0E-03 

9 6E·04 

B OE-04 

2.6E·OS 

Units 

(mgll<glday) 

(mg/l<gldriy) 

(mg/kg/day) 

(mgtkglday) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rnglkglday) 

/mglkg/day) 

(mg/kgfday) 

(mg/l<glday) 

(mg/kg/day) 

(mg/l<g/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/l<gfday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/l<gfday) 

0 000007 

0 0010 

0 00006 

0 00006 

0 000008 

0 0001 

0 00001 

0 002 

0 00009 

0 OOA 

0 00000.: 

0 002 

0 00008 

0 00003 

0 02 

0 0010 

0 00007 

0 000005 

0 00003 

0 0006 

0 001 

0 0002 

0 0002 

000010 

0 000\ 

0 0005 

0 001 

0 0001 

0.007 

0 00003 

0 0008 

0 00006 

0 04 

0 0003 

0 009 

0 09 

51 

51 

10 
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cenario Timeframe: 

eceptor Population: Recreational Users 

Child 

Medium Exposure Medium 

Surface Waler Surface Water 

Exposure Point Exposure Route 

Gullies lnges!ion 

Exp. Route Total 

Dermal 

TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 5 

Chemical of 
Potential Concern 

EPC Cancer Risk Calculations Non-Cancer Hazard Calcula1ions 

Trichloroethane 

ROX 

Aluminum 

An1imony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

T richloroe!hene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Value 

20.4 

24.0 

2767 

5.8 

1-49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

Units Intake/Exposure Concentralion 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

3.3E-06 

3.9E-06 

4.5E-04 

9.SE-07 

2.4E-07 

3.3E-05 

3.7E-07 

6.0E-07 

4.9E-04 

7.9E-06 

2.1E-05 

B.6E-07 

B.4E-05 

3.2E-06 

1.6E-07 

3.0E-05 

6.3E-OB 

1.6E-OB 

2.1E-06 

2.4E-OB 

7.9E-OB 

ug/L 3.3E-05 

ug/L 5.2E-07 

ug/l 1.4E-06 

ug/L 5.7E-08 

ug/L 3.3E-06 

Uni!s 

(mg/kg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk Cancer Risk lntake!Exposure Concenlrahon RfDIRIC Hazard Quotient 

Value 

1.JE-02 

1.1E-01 

NA 

NA 

1 SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Unils 

(mg/kg!day) 1 

(mg/kg/dayr 1 

(mg/kg/day) ' 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day) ' 

{mg/kg/day)· 1 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kgtday)· 1 

(mg/kg/day)" 1 

(mgtkg/day)" 1 

(mgtkg/dayr' 

4.3E-08 

4.3E-o7 

3.6E-07 

8.4E-07 

Value 

3.9E-05 

4 6E-05 

5.3E-03 

1.1E-OS 

2 BE·06 

3 BE-04 

4.3E-06 

7.0E-06 

5.BE-03 

9.2E-os 

2.4E-04 

1 OE-05 

9.7E-04 

Units 

(mg!kgtday) 

fmgtkgtday) 

{mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

{mg/kg/day) 

(mg/kg/day) 

Value 

5 OE-Oi 

3 OE-03 

1 OE+OO 

4 OE-04 

3 OE-04 

7 OE·02 

5 OE-04 

3 OE-03 

3 OE-01 

NA 

2 4E-02 

I OE·03 

3 OE-01 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

{mg/kg/day)"' 4.2E-08 3.7E-05 (mg/kg/day) 5.0E-01 {mg/kg/day) 

(mg/kg/dayr 1 1 .BE-OB 1.9E·06 (mgtkgtday) 3 OE-03 [mglkgtday) 

(mg/kg/dayr1 3.SE-04 (mg/kg/day) 1 OE+-00 (mglkg/day) 

(mg/kg/dayr' 7.3E-07 (mg/kg/day) 6.0E-05 {mg/kg/day) 

(mg/kg/day)"' 2.4E-OB 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 

(mg/kg/day)" 1 2.5E·05 (mg/kg/day) 4 9E-03 (mg/kg/day) 

(mglkg/day)" 1 2.BE-07 (mglkgfday) 2.SE-05 (mg/kg/day) 

(mg/kg/dayr 1 9.2E·07 (mg/kg/day) 7.5E·05 (mg/kg/day) 

(mg/kg/day) 1 3.BE-04 (mg/kg/day) 3 OE-01 (mg/kg/day) 

(mg/kg/dayr 1 6 lE-06 (mg/kg/day) NA (mglkgtday) 

0 00008 

0 02 

0 005 

0 03 

0 009 

0 005 

0 009 

0 002 

0.02 

0 01 

0 010 

0 003 

0.1 

0 00007 

0 0006 

0 0003 

0 01 

0 0006 

o 005 

0 01 

0 01 

0 001 

(mg/kg/day)"' 1.6E-05 (mgfkglday) 9.6E-04 (mglkgtday) O 02 

(mg/kg/day)"' 6.6E-07 (mg/kg/day) 2.6E-05 (mglkglday) O 03 

Exp. Route Total 8 o 1 

(mg/kg/day)"
1 ~-- ==i~--3._oE_-_os _ _.___(m_g'-lk-'g-'d_•Y_l_.__3_o_E-_0_1 _.__(m_g_lk_gl_d•_Y_l -1F==o=o=oo=1==il 

/r=E=~=o=su=,.-M=e=d=iuam=T=ot=al=b~-===E:~:o:su:,:•:Po:in:t:To:la:t::~:::::::::~~==========::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 9.2E-0~:=~1=~================9F=.,,,;:~:===9J 
Medium Total 

Suri ace Water Surface Water Turkey Creek 

Exposure Point To!al 

Exposure Medium Total 

Medium Total 

Ingestion Arsenic 

Manganese (Water) 

Exp. Route Tola[ 

Dermal Arsenic 

Manganese (Water) 

Exp. Roule Total 

0.370 

476 

0.370 

476 

ug/L 

ug/L 

ug/L 

ug/L 

6.0E-08 

7.BE-05 

4.0E-09 

5.1E-06 

(mg/i<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

1-5E+OO 

NA 

1.5E+OO 

NA 

(mg/kgldayr 1 

(mgtkg/dayr 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

9.2E-07 O 2 

9.0E-Ott 

9.0c-UH 11 

6 OE-09 

6.0E-09 

9.6E-08 

9.6E-08 

9.6E-OB 

7.0E-07 

9.0E-04 

4.6E-OB 

6.0E-05 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

3 OE-04 

2 4E-02 

3 OE-04 

9.6E-04 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday} 

(mg/kg/day) 

0 002 

0 04 

0 04 

0 0002 

0 06 

0 06 

0 1 

01 

0 1 
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Scenario Timeframe: 

Receptor Population: Recreational Users 

Receplor Age: Child 

Medium Exposure Medium 

Sediment Sediment 

Exposure Medium Total 

Medium Total 

Sediment Sediment 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Gullies Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route To!al 

Derma! 

Exp. Route Total 

Exposure Poin! To1al 

TABLE 7.5.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 5 OF 5 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSF/Uni1 Risk 

Value Units Value Uni1s 

Benzo{a)pyrene 0.043 mg/kg 3.SE-09 (mg/kg/day) 7.3E+OO (mg/kg/day)" 1 

Aluminum 12961 mg/kg 1.1E-03 (mg/kg/day) NA (mg/kg/day)· 1 

An!lmony 48,7 mg/kg 4.0E·06 {mg/kg/day) NA {mg/kg/day)"' 

Arsenic 13.1 mg/kg 1.1E-06 {mg/kg/day} 1.SE+OO {mg/kg/day)·' 

Barium 1662 mgtkg 1.4E·04 (mg/kg/day) NA (mg/kg/day)"' 

Cadmium 14.5 mg/kg 1.2E·06 {mg/kg/day} NA {mg/kg/day)' 

Copper 1463 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day) ' 

Iron 64255 mg/kg 5.2E·03 (mg/kg/day) NA (mg/kg/day) ' 

Lead 1730 mg/kg 1.4E·04 {mg/kg/day) NA (mg/kg/day) 1 

Manganese (Soil) 1193 mg/kg 9.7E·05 {mg/kg/day) NA {mglkg/day)" 1 

Mercury 0.93 mg/kg 7.6E·OB (mg/kg/day) NA {mg/kg/day)"' 

Nickel 159 mg/kg 1.3E·05 {mg/kg/day) NA {mg/kg/day)"' 

Vanadium 38.4 mg/kg 3.1E-06 {mg/kg/day} NA (mg/kg/day) 1 

Zinc 5842 mg/kg 4.8E·04 {mg/kg/day) NA {mg/kg/day)"' 

Benzo(a)pyrene 0.043 mg/kg 3.0E-09 {mg/kg/day) 7.3E+OO (mg/kg/day)· 1 

Aluminum 12961 mg/kg O.OE+OO {mg/kg/day) NA {mg/kg/day}" 1 

Antimony 48.7 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)· 1 

Arsenic 13.1 mg/kg 2.1E-07 (mg/kg/day) 1.5E+OO (mg/kg/day)"
1 

Barium 1662 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)" 1 

Cadmium 14.5 mg/kg 7.BE-09 (mg/kg/day) NA (mg/kg/day)" 1 

Copper 1463 mg/kg 0.0E+OO (mg/kg/day) NA (mg/kg/day)" 1 

Iron 64255 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Lead 1730 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Manganese (Soil) 1193 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Mercury 0.93 mg/kg O.OE+OO (mg/kg/day) NA (mg/l<g/day)" 1 

Nickel 159 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Vanadium 38.4 mg/kg O.OE+OO (mg/kg/day) NA (mglkglday)" 1 

Zinc 5642 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 10500 mg/kg 8.SE-04 (mg/kg/day) NA (mg/kg/day)" 1 

Arsenic 30.8 mg/kg 2.5E-06 (mg/kg/day) 1.5E+OO (mgtkg/day)" 1 

Iron 122000 mg/kg 9.9E-03 (mg/kg/day) NA (mg/kg/day) 1 

Manganese (Soil) 1900 mg/kg l.5E-04 (mg/kg/day) NA (mg/kg/day( 

Vanadium 51.2 mg/kg 4.2E-06 (mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 10500 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Arsenic 30.8 mg/kg 5.0E·07 (mg/kg/day) 1.5E+OO (mg/kg/day}"1 

Iron 122000 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"
1 

Manganese (Soil) 1900 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Vanadium 51.2 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Total ol Receplor Risks Across All Media 

Non-Cancer Hazard Ca!cula11ons 

Cancer Risk ln1ake/Exposure Concen1ra1ion RID/RIC Hazard Ot1ohent 

Value Uni1s Value Units 

2.6E-08 4.1E-08 (mg/kg/day) NA (mg/kg/day} 

-- 1 2E·02 {mg/kgtday) 1 OE.i.00 (mglkglday) 0 01 

4.6E-OS (mg/kg/day) 4 OE·04 (mglkglday) 01 

1 6E-06 1.2E-OS (mg/kg/day) 3 OE-04 (mgtkglday) 0 0' 

t 6E-03 (mg/kg/day) 7.0E-02 (mgtkglday) 0 02 

.. HE-OS (mg/kg/day) 5 OE-04 (mglkglday) 0 03 

1.4E·03 (mg/kg/day) 4 OE-02 (mgfkglday) 0 03 

-- 6.1E·02 (mg/kg/day) 3 OE-01 (mg/kg/day) 0 2 

.. 1.6E-03 (mg/kg/day) NA (mg/kg/day) 

-- 1 1E-03 (mg/kg/day) 7 2E·02 (mg/kg/day) 0 02 

-- 8.9E·07 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 003 

-- 1 SE-04 (mglkglday) 2 OE·02 (mgtkgtday) 0 008 

-- 3.6E·05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0 0' 

-- 5 SE-03 (mg/kg/day) 3 OE-01 {mg/kg/day) 0 02 

1.6E·06 

2.2E·OB 3.5E-oa (mg/kg/day) NA (mg/kg/day) 

-- O.OE+OO (mg/kg/day) 1.0E+OO {mgfkglday) 

-- O.OE+OO (mg/kg/day) 6 OE-05 {mgfkglday) .. 

3.2E-07 2.5E·06 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 008 

-- O.OE+OO (mg/kg/day) 4.9E·03 (mg/kg/day) 

9.1E·OB (mg/kg/day) 2.5E·05 (mg/kg/day) 0 004 

-- O.OE+OO (mg/kg/day) 4 OE·02 (mg/kg/day) 

O.OE+OO (mglkglday) 3 OE-01 (mg/kg/day) 

0.0E+OO (mg/kg/day) NA (mglkgfday) 

-- O.OE+OO (mg/kg/day) 2 9E-03 {mg/kg/day) 

O.OE+OO (mg/kg/day) 2 1E·05 (mglkgfday) 

-- 0.0E+OO (mg/kg/day) 8 OE-04 (mg/kg/day) 

-- O.OE+OO (mgfkg/day) 2 6E-05 (mg/kg/day) 

-- O.OE+OO (mg/kg/day) 3.0E·Ol (mglkgfday) 

3.4E·07 0 01 

2.0E·06 0 6 

2.0E·06 06 

2.0E·06 06 

-- 1 OE-02 (mglkgtday) 1 OE+OO (mglkgtday) 0 01 

3.BE-06 2.9E·05 (mgfkglday) 3.0E-04 (mg/kg/day) 01 

-- 1.2E·01 (mg/kg/day) 3 OE-01 (mgfkg/day) 0' 

-- 1 8E-03 (mg/kg/day) 7.2E-02 (mg/kg/day) 0 03 

-- 4 9E·05 (mg/kg/day) 1 OE-03 (mglkglday) 0 05 

3.BE-06 0 6 

O.OE•OO (mg/kg/day) 1.0E•OO (mglkglday) 

7.4E·07 5.8E·06 (mg/kg/day) 3 OE·04 (mg/kg/day) 0 02 

O.OE+OO (mg/kg/day) 3 OE-01 (mg/kg/day) 

O.OE+OO (mg/kg/day) 2 9E-03 (mg/kg/day) 

-- O.OE+OO (mg/kg/day) 2 6E·OS (mg/kg/day) 

7.4E-o7 0 02 II 

4.5E·06 0.6 

4.5E·06 06 

4.5E·06 0.6 

2.9E-04 Tola! of Receptor Hazards Across All Media 12 
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Recreational Users 

Medium Exposure Medium Exposure Poin1 Exposure Route 

Surface Soil Surface Soil SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 lnhalalion 

TABLE 7.6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 
Potential Concern 

Trichloroethene 

Banzo(a)anlhracane 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo{a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naph1halene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese {Soil) 

Vanadium 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ltuoran1hene 

Dibenzo(a .h)anthracene 

lndeno( 1,2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo {b )I Juoranlh e ne 

Dibenzo(a.h )a nth racene 

!ndeno( 1,2 .3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Value 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5 15 

6 29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.5g 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70 0 

21817 

127 

354 

28.3 

g,6E·6 

2.1E·9 

1.SE-9 

2.0E-9 

3.4E-10 

9.4E·10 

4.9E-7 

1.0E-5 

3.9E-9 

4.8E-9 

5.3E-B 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglm3 

mglm3 

mgtm·1 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m·1 

Intake/Exposure Concen1rat!on 

Value 

1.1E-09 

9.4E-08 

8.2E-OB 

9.0E-OB 

1.6E-oa 

4.3E-08 

9.4E-10 

4.8E-04 

1.BE-07 

2.2E-07 

2.4E-06 

7.6E-04 

4.4E-06 

1.2E-05 

9.9E-07 

O.OE+OO 

1.6E-07 

1.4E-07 

1.5E-07 

2.6E-08 

7.1E-os 

1.6E-og 

O.OE+OO 

O.OE+OO 

8.4E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.JE-08 

9.2E-12 

8.0E·12 

8.8E-12 

l.5E·12 

4.2E-12 

2.2E-09 

4·.7E-08 

1.7E-11 

2.1E·11 

2.4E-10 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unil Risk 

Value 

1.3E·02 

7 JE-01 

7 3E+OO 

7 3E-Ol 

7 3E+OO 

7.3E-01 

NA 

NA 

NA 

1 5E+OO 

NA 

NA 

NA 

NA 

NA 

1.3E·02 

7.3E-01 

7.3E+OO 

7.JE-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3 1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Uni1s 

(rng/kgtday)' 

(mg/kgfday)' 

(mg/kg/day)' 

(mg/kg/day)"' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kgfday) ' 

(mg/kglday) 1 

(mg/kg/day) ' 

(mg/kg/day) ' 

{mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kglday}"1 

(mg/kg/day)"' 

(mg/kg/day)·' 

{mg/kg/day) ' 

{mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kg/dayr 1 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day}"' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day)' 

{mg/kg/day)·' 

(mg/kg/day) ' 

{mg/kg/day) ' 

Non-Cancer Hazard Calr.ulcil1on!' 

Cancer Risk Intake/Exposure Concentralron 

1.4E-11 

6.9E-08 

6 OE-07 

6.6E-08 

1 1E-07 

3 2E-08 

3 JE-07 

1 2E-06 

1. IE-07 

9.9E-07 

l.1E-07 

1.9E-07 

5.2E-08 

1.3E-07 

1.6E-06 

2.8E-06 

2.8E-06 

3.0E-10 

2.5E-11 

3.2E-10 

Value 

3.2E-09 

2 7E-07 

2 4E-07 

2 6E·07 

<1 6E·08 

1 JE-07 

2 7E-09 

1 4E-03 

5 2E-o7 

6 4E·07 

7 1E-06 

2 2E-03 

1 JE-05 

3 6E·05 

2.9E·06 

O.OE+OO 

4.5E-07 

4 OE-07 

4 <IE-07 

7.6E-OB 

2.1E-o7 

4.5E-09 

O.OE+OO 

O.OE+OO 

2.4E·07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.3E-07 

2.7E-11 

2 3E-11 

2.6E-11 

4.5E-12 

12E·11 

6 4E·09 

1.4E-07 

5.1E·11 

6.2E-11 

6 9E-10 

(mg/kg/day) 

(mgfkglday) 

(mgtkgfday) 

(mg/kg/day) 

(mglkgfdny] 

(mgtkgldriyl 

(mgtkgldayJ 

(mgtkg/dny) 

(mg/kgfday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgldayl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE•OO 

4 OE-0'1 

3 OE-0<1 

4 OE-02 

3 OE-01 

NA 

7 2E-02 

1 OE-03 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE+OO 

6 OE-05 

3 OE-04 

4 OE-02 

3.0E-01 

NA 

2 9E-03 

2 6E·05 

UE-01 

NA 

NA 

NA 

NA 

NA 

8 6E-0<1 

1 OE-03 

NA 

NA 

NA 

RID/RIC 

Units 

(mgfkglday) 

(mglkqh1ayl 

(mglkg/d;:iy) 

(mg/kglday) 

(mgtkqldny) 

(mglkqld;:iy\ 

(mglkglrl;iy) 

(mglkgld<1y) 

(mqlk1']/rl;:iy) 

(mq/kglday) 

(mgtkglday) 

{mglkg1dayi 

(mgikglday) 

(mglkgld;iy) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgld<1y) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mgtkglday) 

(mg1kg/day) 

(mglkgid<1y) 

(tnglkgld<ly) 

(mglkgtday) 

(mglkglday) 

(mgtkglday) 

(mg/kg/day) 

0 000000006 

0 000000\ 

0 001 

0 001 

(') 002 

0 0002 

0 007 

0 0005 

0 003 

0.02 

0 0000002 

0 0008 

0 0008 

0 02 

0 02 

0 0000007 

0 000007 

0 0001 

4112/2005 



Scenario Tlmelrame: 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Poin1 Exposure Route 

SWMU 16 lnhala1ion 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Ingestion 

Exp. Route Total 

TABLE 7.6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

Lead 

Chemical of 

Potential Concern 

Manganese (Soil) 

Vanadium 

1, 1,2.2-Tetrachloroethane 

1.1,2-Trichloroelhane 

1.1-Dichloroe\hene 

1,2,3-Trichloropropane 

1.2-Dichloroethane 

Benzene 

8romod1chloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

lrans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nilrotoluene 

2,4 ,6-Trinitrotoluene 

2-Amtno-4,6-Dinilrotoluene 

4-Ami n o-2, 6-Dinilrotol u e ne 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Bary!lium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Value 

1.7E-5 

9.7E-B 

2.7E-7 

2.2E-a 

1.52 

1B.2 

10.5 

1.44 

1 50 

1.70 

1.45 

2.5B 

4.24 

286 

2.70 

10 9 

19.0 

2.B9 

21055 

24.2 

1.92 

0.172 

0.2B4 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1 88 

0 455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/m3 

mglm3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

Intake/Exposure Concentra1ion 

Value 

7.4E-OB 

4.3E-10 

1.2E-09 

9.6E-11 

1.1E-06 

1.3E-05 

7.3E-o6 

1.0E-06 

1.0E-06 

1.2E-06 

1.0E-06 

\,BE-06 

3.0E-06 

2.0E-04 

1.9E-06 

7.6E-06 

1.3E-05 

2.0E-06 

1.5E-02 

L7E-05 

1.3E-06 

1_2E-07 

2.0E-07 

8.2E-07 

5.0E-07 

1.BE-05 

1.6E-02 

5.2E-o7 

3.7E-06 

2.0E-04 

1 3E·06 

3.2E-07 

2.2E-05 

5.7E-05 

2.1E-02 

9.SE-06 

2.3E-05 

3.5E-03 

1.0E-04 

2.0E-05 

Uni1s 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unl! Risk 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.3E-01 

NA 

NA 

7_5E-03 

5 4E-01 

NA 

NA 

1 3E-02 

1.SE+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uni1s 

(mg/kg/day}" 1 

(mg/kg/day} ' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)' 

(mglkg/dayr' 

(mg/kg/day)' 

(mg/kg/day)' 

(mglkglday)·' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mglkgtdayr' 

(mgtkg/dayr' 

(mglkgldayr' 

(mg/kg/day) 1 

{mglkg/day)" 1 

{mg/kg/day) 1 

{mglkg/day)· 1 

(mglkgtdayr 1 

{mg/kglday)" 1 

{mg/kg/day)" 1 

{mg/kg/day)· 1 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day}· 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kglday)· 1 

{mg/kg/day)" 1 

(mg/kg/day}·' 

(mg/kg/day) 1 

(mg/kglday)· 1 

(mg/kg/day)" 1 

(mg/kg/day}·' 

{mg/kg/day}·' 

(mg/kg/day)·' 

(mg/kg/dayr 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kgldayr' 

Non-Cancer Hazard Ca!cula11ons 

Cancer Risk ln!ake/Exposure Concen1ra11on 

6 5E·10 

6 5E-10 

6 5E- !O 

2 BE-06 

2.1E-07 

7 2E-07 

2.0E-09 

9.5E-OB 

6.5E-oa 

6.3E·OB 

2.3E-o7 

1.4E·OB 

t1 1E-06 

1.9E-04 

2.SE-05 

2.BE-08 

5_9E-09 

1.9E-06 

5_5E·06 

2.3E-04 

Value 

2 2E-o7 

1 3E·09 

3 5E·09 

2.BE-10 

3 1E-06 

3 7E-05 

2 1E-05 

2.9E·06 

3.1E-06 

3 SE-06 

3 OE-06 

5 3E-06 

8.6E-06 

5.BE-04 

5.5E·06 

2.2E-OS 

3.9E-05 

5.9E-06 

4.3E·02 

t1.9E-05 

3 9E·06 

3.SE-07 

5.BE-07 

2.4E-06 

1.5E-06 

5.1E·05 

4.BE·02 

t.5E-06 

1 iE-05 

5.BE-04 

3 BE-06 

9.3E-07 

6.5E-05 

1.7E-04 

6.0E-02 

2 BE·05 

6.7E-05 

1.0E-02 

3.0E·04 

6 OE·05 

Unils 

(mglkglday) 

(mg/kg/day) 

(mg/kglrJay) 

(mg/kg/day) 

(mglk:gldayl 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mglkg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 t1E-OS 

NA 

6 OE-02 

4 OE-03 

5 OE-02 

6 OE-03 

2 OE-02 

4 OE-03 

2 OE-02 

7 OE·04 

1 OE·02 

1 OE-02 

6 OE-02 

1 OE-02 

2 OE-01 

2 OE-02 

5 OE-01 

3.0E-03 

1 OE-03 

1 OE-02 

5 OE·04 

2.0E-04 

2.0E-04 

3.0E-03 

1.0E•OO 

4 OE-04 

3 OE-04 

7.0E-02 

2 OE-03 

5 OE·04 

3 OE-03 

2 OE-02 

3.0E-01 

NA 

2 OE-03 

2 t1E-02 

2 OE-02 

1 OE·03 

RID/RIC 

Unirs 

(mgfk!Jlrfoy) 

(m!Jlkg/Oayl 

(mg/kglday) 

(mg/kg/day) 

(mglkgld<ly) 

(mglkgldayl 

(mgikglday) 

(mglkg/rJay) 

(mglkq/d;iy) 

(mglkgtday) 

(mg/kg/day) 

(mglkgtd;iyJ 

(mgtkgldayJ 

(mglkgfday) 

(mglkglday) 

(mg/kg/day) 

{mglkgldtiyl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg1k9lday) 

(mgtkgldtiy) 

(mglkglday) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day; 

(mgtkg/day) 

HiiZ<'lrd Ouo11ent 

0 0001 

0 C'lOO<i 

0 000'1 

0 0001. 

0 02 

0 00005 

0 009 

0 0004 

0 0005 

0 0002 

0 0009 

0 0001 

0 OOEI 

0 0009 

0 06 

0 00009 

0 002 

0 0002 

0 0003 

0 09 

0 02 

0 00'1 

0 000"04 

0 001 

0 01 

0 007 

0 02 

0 05 

0 00'1 

0 04 

0 008 

0 002 

0 002 

0 02 

0 008 

0 2 

0 03 

0 4 

0 01 

0 06 

1 I 
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Scenario Timeframe: 

Receptor Populalion: Recreational Users 

Receplor Age: Adu!! 

Medium Exposure Medium 

Groundwater Groundwater 

Exposure Medium To1al 

Medium To!al 

Surface Waler Surface Water 

Exposure Poin! Exposure Route 

SWMU 16 Dermal 

TABLE 7.6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Po1ential Concern 

1, 1,2,2-Te1rachloroethane 

1, 1,2· Trichloroelhane 

1, t-Dichloroethene 

1,2,3-Trichloropropane 

1.2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Te1rachloride 

Chloroform 

cis-1.2·Dichloroe1hene 

Methylene Chloride 

TetrachJoroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2 ,4,6· Trinitrotoluene 

2·Amino-4,6·Dinitrololuene 

4-Amino-2.6-Dinitrotoluene 

ROX 

Aluminum 

An!imony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

CobaU 

Iron 

Lead 

L~thium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 5 

EPC Cancer Risk Calculations 

Value Uni1s Intake/Exposure Concentration CSF/Uni1 Risk 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2 58 

4.24 

286 

2.70 

10_9 

19.0 

2.89 

21055 

24.2 

1.92 

0_172 

0.284 

1.16 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0 455 

32.0 

81.7 

29423 

13_6 

33.0 

4948 

145 

29_3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

8.9E·08 

7.9E-o7 

6.5E-07 

7.9E-08 

3.4E-OS 

1.2E·07 

5.5E-oa 

3.2E-07 

1.SE-07 

1.6E-o5 

4.7E-oa 

3.0E-06 

3_1E·06 

1.2E-07 

l.6E·03 

5.SE-07 

1.4E-08 

1.1E-08 

3.4E-09 

2.4E-08 

4.9E-o8 

1.0E-07 

3.7E-05 

1.2E-09 

8.4E-09 

4.5E-07 

3.0E-09 

7.2E-10 

1.0E-07 

1.3E-o7 

4.7E-o5 

2.2E-oa 

2.6E·OB 

7.8E·06 

4.6E-08 

4.6E-08 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

Value 

2.0E-01 

5.7E·02 

NA 

2 OE-03 

9.1E-02 

5.5E·02 

e.2E-02 

1 3E-01 

NA 

NA 

7.5E-03 

5.4E-01 

NA 

NA 

1.3E-02 

I 5E+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

t.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

{mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) 1 

(~g/kg/day) ' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day) ' 

{mg/kg/day)"' 

(mg/kg/day)' 

(mg/kg/day) ' 

(mglkgldayr' 

(mglkgtdayr' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)' 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

(mglkg/day)· 1 

(mg/kg/day)·' 

Jmglkg/day)·' 

{mg/kg/day)· 1 

(mg/kg/day)' 

(mg/kg/dayr 1 

(mg/kg/day) ' 

(mg/kg/day)·' 

{mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kg/day) ' 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

Cancer Risk 

1_8E·08 

4.5E-OB 

1.6E-10 

3.1E-09 

6.6E-09 

3.4E·09 

4.2E-oa 

3 5E·10 

1.6E-06 

2.1E-o5 

8.7E-07 

2.4E·09 

1.0E·10 

1.1E-OB 

1.3E-oa 

f==~E~x=po=,=ur=e~Po~;n=l~T=ol~al~"=E=~=·=Ro=u=le=T=o=la=l"'==~~~~~~~~~~~~~~='1F-~~~~~~~~~~~~~~~~~=1~~~:::E-o5 

Gullies Ingestion Trichloroe1hene 

ROX 

Aluminum 

Antimony 

Arsenic 

20.4 

24.0 

2767 

5.8 

1.49 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

5.7E-07 

6.7E-07 

7 7E-05 

1.6E·07 

4.2E-OB 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

1.3E-02 

1.1E-01 

NA 

NA 

1.SE+OO 

(mgtkgldayr' 

(mgtkg/dayr 1 

[mg/kg/day) 1 

(mg/kg/day} 1 

(mg/kg/day) ' 

2.5E-04 

7.4E-09 

7.4E-oa 

6.2E-08 

Non-Cancer Hazard Calcula!10ns 

Hazarrl Ouo11en! 
lf----V-al-ue--,---u-,-il-, --+--v-.-,u-, -r--.-u-,-,,,--1 

ln1ake/Exposure Concentration RIO/RIC 

2.6E·07 

2.3E-06 

1.9E-06 

2 3E·07 

9.9E-oa 

3 5E-07 

1 6E-07 

9 5E-07 

5 2E·07 

4 BE-05 

1 4E·07 

8 BE-06 

B.9E·06 

3 5E·07 

4.SE-03 

1 7E·06 

4.1E-OB 

3.1E·08 

9.BE·09 

7.1E-OB 

1 4E·07 

2.9E-o7 

1 tE-04 

3.4E·09 

2.4E-oe 

1.3E·06 

B.7E-09 

2 1E·09 

3.0E·07 

3.8E·07 

1.4E-04 

6.3E·08 

7.5E-08 

2.3E-OS 

1 3E·07 

1.4E-07 

1.7E-06 

2.0E-06 

2 3E-04 

4.7E-o7 

1.2E-07 

(mg/kg/day) 

(mgtkgfday) 

(mg/kg/day) 

(mglkgtday) 

(mglkgtday) 

(mglkglday) 

(mg/kg/day) 

[mg/kg/d;iy) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mglkglday) 

(mglkg/d;iy) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/d;iy) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/doy) 

(mglkgtday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

6 OE-02 

4 OE·03 

5.0E-02 

6 OE·03 

2 OE-02 

4 OE-03 

2 OE-02 

7 OE·04 

1 OE·02 

1 OE·02 

6 OE-02 

1 OE-02 

2 OE·01 

2 OE-02 

5 OE·01 

3 OE·O.'.I 

1 OE·03 

1 OE·02 

5 OE-04 

2.oE-04 

2 OE·04 

3 OE-03 

1 OE•OO 

6 OE·05 

3 OE-04 

4 9E-03 

1 4E-OS 

2 SE·05 

7 SE·05 

2 OE-02 

3 oe-01 

NA 

2 OE-03 

9 6E·04 

8 OE-04 

2 6E-05 

5 OE·01 

3 OE·03 

1 OE•OO 

4 OE-04 

3.0E·04 

(mglkgtday) 

[mgll<g/dayl 

(mg/l<g/day) 

(mgtl<gld;:iy) 

(mglkgld;iy) 

(mglkgtdily) 

{mQ'l<glday) 

(mglkgldayl 

(m~/l(q.'rl;iy) 

(mgtl<glday) 

(mglkgldayl 

(mg/kg/day} 

(mgtl<g/rl;iy) 

(mg/kg/day) 

(mgll<glri"Yl 

(mgtkglr:Jayl 

(mg/l<gld~y) 

(mgtkgtrlay) 

(mglkg/rlay) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mgtkgldriy) 

(mg/kg/day) 

II 

0 000004 

0 0006 

0 00004 

0 00004 

0 ooooos 

0 00009 

0 000008 

0 001 

0 00005 

() 005 

0 000002 

0 0009 

0 00004 

0 00002 

0 010 

0 OOOfi 

0 00004 

0 000003 

0 00002 

0.0004 

0 0007 

0 00010 

0 0001 

0 00006 

0 00008 

0 0003 

0 0006 

0 00008 

0 004 

0 00002 

0 0005 

0 00004 

0 02 

0 0002 

0 005 

0 05 

11 

I 1 

0 000003 

0 0007 

0 0002 

0 001 

0 0004 

4/12/2005 



Scenario Timelrame: 

Receptor Populalion: Recreational Users 

Receptor Age: Adul1 

Medium Exposure Medium 

Surface Water Surlace Water 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water 

Exposure Point Exposure Roule 

Gullies Ingestion 

Exp. Route Tola! 

Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek lngeslion 

Exp. Route Total 

Dermal 

Exp. Route To1al 

TABLE 7.6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 5 

Chemical of 
Potential Concern 

EPC Cancer Risk Calculations Non-Cancer Hazard Calculahons 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Vanadium 

Zinc 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Arsenic 

Manganese (Waler) 

Arsenic 

Manganese(Water) 

Value Unils 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

0.370 

476 

0.370 

476 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RID/RIC 

Value 

5.6E-06 

6.JE-08 

1.0E-07 

8.5E-05 

1,4E-06 

3.5E-06 

1.5E-07 

1.4E-o5 

7.6E-08 

3.9E-07 

7.0E-05 

1.SE-07 

3.SE-08 

5.1E-06 

5.7E-08 

1.9E-07 

7.7E-OS 

1.2E-06 

3.2E-06 

1.3E-o7 

7.SE-06 

1.0E-08 

1.3E-05 

9.4E-09 

1.2E-05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+OO 

NA 

1.SE+OO 

NA 

Units 

(mg/kg/day)"' 

(mglkg/day)" 1 

(mg/kg/day)" 1 

{mglkgtday)' 1 

(mg/kglday)· 1 

(mgfkglday)·' 

(mg/kg/day)"' 

(mg/kg/day)-' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mgtkg/dayr 1 

(mgfkg/day) 1 

(mg/kg/day)" 1 

[mg/kg/day) 1 

{mg/kg/day) 1 

{mg/kglday)· 1 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mgtkgtdayr' 

(mg/kg/day) ' 

(mg/kg/day)·' 

{mg/kg/day)"' 

(mg/kglday)" 1 

1.4E-07 

9.8E-08 

4.2E·08 

5 7E-08 

2 OE-07 

3.4E-o7 

3.4E·07 

3.4E-07 

1 SE-08 

1 SE·OB 

Value 

1.6E-05 

1.8E-07 

3.0E-07 

2.SE-04 

3.9E-06 

1.0E-05 

4.3E·07 

4.2E-05 

2.2E-05 

1 1E-06 

2 OE-04 

4 3E·07 

1.1E-07 

1.5E-05 

1.7E-o7 

5.4E·07 

2.2E-04 

3.6E-06 

9 4E·06 

J.9E-07 

2.3E-05 

3.0E-08 

3.9E-os 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mglkgfday) 

(mg/kgfday) 

(mglkgfd<1y) 

(mg/kg/day) 

(mglkgfday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

7.0E-02 

5 OE-04 

3 OE-03 

3 OE-01 

NA 

2 4E·02 

1 OE-03 

3 OE-01 

5 OE-01 

3 OE-03 

1.0E•OO 

6 OE-05 

3 OE-04 

4 9E-03 

2 SE-05 

7 SE-OS 

3 OE·01 

NA 

9 GE-04 

2 6E·05 

3 OE·Ol 

3 OE-04 

2 4E-02 

Unrts 

(mglkglday) 

(mgtkg1day) 

(mgtll:glday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkgtday} 

(mg/kgtday) 

(mgtkglday) 

(mgtkglday) 

(mglkglday) 

{mgtkglday) 

(mg/.kgldi'iy) 

(mg/kg/day) 

(mgtkglday) 

(mglkglday) 

(mg/kg/day) 

(mglkgtday) 

{mg/kg/dciy} 

(mg/kg/day) 

(mgtkg/d;:1y) 

(mg/kgfday) 1 1 4E-08 2 7E-08 (mg/kg/day) 3 OE-04 {mglkglday) 

(mg/kg/day)"' 3.SE-05 (mg/kg/day) 9 6E·0<1 (mgtkg/day) 

0 0002 

0 0004 

0 0001 

0 0008 

0 0004 

0 0004 

0 0001 

o ooooo:1 

0 0004 

0 0002 

0 0' 

o oooo:1 

0 003 

0 007 

0 007 

0 0007 

0 0, 

0 02 

0 00008 

0 05 

0 06 

0 06 

0 06 

o oooi 

0 002 

0 002 

o 00009 

0 04 

II '.4c-OB 0 04 ~ 
1;=~~~~~~=-=~E=~=o='="'=e=P=oi=nt=T=ot=a1~~~~~~~~~~~~~~~~~~~~~~9~~~~~~~~~~~~~~~~~~~'""'~3.=0E=-=oa~9~~~~~~~~~~~~~~~~~~=9e~~o=0=4= 

Exposure Medium Total 3 OE-08 o 04 

Medium Total 

Sediment Sediment Gullies Ingestion Benzo(a)pyrene 

Aluminum 

An1imony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

rng/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.SE-09 

4.5E-04 

1.7E-06 

4.GE-07 

5.8E-05 

5.1E-07 

s.1E-os 

2.2E-03 

6.0E-05 

4.2E-05 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

7.3E+OO 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

(mg/kgldayr' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)-' 

(mgfkg/day)"' 

(mg/kgfdayr' 

(mg/kg/day)·' 

(mg/kg/day)"' 

3 OE-08 

1.1E-08 

6.9E-07 

4 4E-09 

1 3E·03 

5.0E·06 

1.JE-06 

1.7E-04 

1.5E-06 

1.SE-04 

6.SE-03 

1.SE-04 

1.2E-04 

(mgfkglday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mgtkg/day) 

(mgfkg/day) 

(mgtkg/day) 

(mgfkg/day) 

(mgfkg/day) 

NA 

1 oe ... oo 

4 OE-04 

3 OE-04 

7 OE-02 

5 OE-04 

4 OE-02 

3 OE-01 

NA 

7 2E-02 

(mg/kg/day) 

[mglkgtd;iy) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0 04 

0 001 

0 01 

0 00<1 

o 002 

0 003 

o 004 

0 02 

0 002 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium Exposure Medium 

Sediment Sediment 

Exposure Medium Total 

Medium Total 

Sedimen! Sedimenl 

Exposure Medium Tolal 

Medium To1al 

Exposure Point Exposure Route 

Gullies lnges1ion 

Exp. Rou!e To1al 

Dermal 

Exp. Route Total 

Exposure Point To1al 

Turkey Creek lnges!lon 

Exp_ Route Total 

Darm al 

Exp. Route To1al 

Exposure Point Total 

TABLE 7.6.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Mercury 

Nickel 

Vanadium 

Zinc 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil} 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Value 

0.93 

159 

38.4 

5842 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

159 

38_4 

5842 

10500 

30.8 

122000 

1900 

512 

10500 

30.8 

122000 

1900 

51.2 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concentration CSF/Uml Risk 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

3.3E-OB 

5.SE-06 

1.3E-06 

2.0E-04 

2.SE-09 

O.OE+OO 

O.OE+OO 

1.7E-07 

O_QE+OO 

6.4E-09 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3_7E·04 

1,1E·06 

4.3E·03 

6.6E-o5 

1 8E·06 

O.OE+OO 

4.1E-07 

0.0E+OO 

O.OE+OO 

O.OE+OO 

Units 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

7.3E+OO 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

Units 

(mg/kg/day) 1 

(mg/kg/day) 1 

{mg/kg/day)"' 

{mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kgldayr
1 

(mg/kg/dayr' 

(mgtkg/dayr 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/dayr 1 

(mg/kg/day)- 1 

(mg/kg/day)-' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/dayr' 

(mg/kg/day)"' 

{mg/kg/day) ' 

{mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kg/day) 1 

{mg/kglday) ' 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kg/day)· 1 

(mg/kg/day)·' 

(mg/kg/day) 1 

Total ol Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Coricen1ra11on RIO/RIC 

7 OE-07 

1.8E·OB 

2.GE-07 

2.BE-07 

9.BE·07 

9.SE-07 

9.8E·07 

1.GE-06 

1 6E-06 

6 1E·07 

6 1E-07 

2 2E-06 

2 2E-06 

2 2E-D6 

2.6E-04 

Value 

9.SE-08 

1.6E·05 

3.9E-06 

5.9E-04 

7.2E·09 

O.OE+OO 

O.OE+OO 

5.1E-07 

O.OE+OO 

1.9E-OB 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.1E-03 

3.1E-o6 

1 2E·02 

1.9E·04 

5 2E-06 

0 OE•OO 

1 2E·06 

0 OE•OO 

0 OE+OO 

O.OE•OO 

Unils 

(mg/l<g/day) 

(mgll(glday] 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

·(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglk9lday) 

(mg/kg/day) 

{mg/kglday) 

(mg/kgtd;iy) 

(mg/kg/day) 

{mg/kg/day) 

Value 

3 OE·04 

2 OE·02 

1 OE·03 

3 OE-01 

NA 

6 OE-05 

3 OE·04 

4 9E-03 

2 5E-05 

4 OE·02 

3 OE·01 

NA 

2 9E·03 

2 1E-05 

8 OE-04 

2 GE-05 

3 OE·01 

1 OE•OO 

3 OE·04 

3 oe.01 

7 2E-02 

1 OE OJ 

1 OE+OO 

3 OE·04 

3 DE·01 

2 9E-03 

2 6E·05 

Units 

(mg/kgldriy) 

(mg/kglday) 

(mgtkglday) 

(mg/l<glday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkg/day) 

{mglkgtday) 

(mg/kg/day) 

(mgtkgtday) 

(mgfkgfday] 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg'day) 

(mgtkg/day) 

(m!=[lk.gld;:i,y) 

(mglkglday) 

(mql~qlc1;iy) 

(mg/k.gldi\y) 

(mg1kql<lay} 

(mgtkgldayl 

(mgtkqlday} 

(mg/kg/day) 

Total ol Receptor Hazards Across All Media 

Hazard Ouo11en! 

0 0003 

0 0008 

0 OC4 

0 002 

0 06 

0 002 

0 0007 

0 002 

0 06 

0 06 

0 06 

0 001 

O O• 

0 04 

O OOJ 

0 oos 

0 06 

0 004 

0 004 

0 06 

0 06 

0 06 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Resident 

Raceptor Age: Child 

Medium 

Surface Soil 

Exposure Medium 

surlace Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Roule Total 

Dermal 

Exp. Route Toiat 

Exposure Poinl Total 

SWMU 16 Inhalation 

TABLE 7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 

Po1ential Concern 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a,h)anlhracene 

lndeno( 1,2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethene 

Benzo{a)anthracene 

Benzo(a)pyrene 

8 e nzo(b) fluora n thane 

Dibenzo(a,h)anthracene 

lndeno{1,2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a )anthracene 

Benzo(a)pyrene 

Benzo(b)Uuoran1hene 

Dibenzo(a ,h)anlhracene 

!ndeno( 1.2 ,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Value 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

9.6E-6 

2.1E-9 

1.SE-g 

2.0E-9 

3.4E-10 

9.4E-10 

4.9E-7 

1.0E-5 

3.9E-9 

4.BE-9 

5.3E-8 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculahons 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mglm3 

Intake/Exposure Concentration 

Value 

3.4E-08 

3.0E-06 

2.6E-06 

2.BE-06 

4.9E-o7 

1.4E-06 

3.0E-08 

1.5E-02 

5.6E-06 

6.9E-06 

7.7E-o5 

2.4E-02 

1.4E-o4 

3.9E-04 

3.1E-05 

o:oE+OO 

1.1E-06 

9.4E-o7 

1.0E-06 

1.BE-07 

4.9E-07 

1.1E-08 

0.0E+OO 

O.OE+OO 

5.8E-o7 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

7.9E-07 

1.7E-10 

1.5E-10 

1.6E-10 

2.BE-11 

7.7E-11 

4.0E-08 

8.6E-07 

3.2E-10 

3.9E-10 

4.4E-09 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kgtday) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

1.3E-02 

7.3E-Ot 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-Ot 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

7.3E-01 

7.3E+OO 

7.JE-01 

7 3E+OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3. 1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Units 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/dayr1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)·' 

(mgfkg/day) ' 

{mg/kg/day)"' 

{mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) ' 

{mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day) ' 

{mg/kg/day)' 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

{mglkg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kgldayr' 

(mg/kglday)" 1 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/dayr 1 

(mg/kg/day)"' 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration 

4.4E-10 

2.2E-06 

1.9E-05 

2.1E-06 

3.6E-06 

9.9E-07 

1.0E-05 

3.BE-05 

7.9E-07 

6.9E-06 

7.5E-07 

1.3E-06 

3.6E-07 

B.7E-07 

1.1E-05 

4.9E·05 

4.9E-os 

5.5E·09 

4.6E-10 

5.9E-09 

Value 

4.0E-07 

3.5E-05 

3.0E-05 

3 3E-05 

5.8E-06 

1.SE-05 

3.5E-07 

1.8E-01 

6.6E-05 

8.0E-05 

8.9E-04 

2.BE-01 

1.6E-03 

4.5E-03 

3.6E-04 

O.OE+OO 

1.3E-05 

1.1E-05 

1.2E-05 

2.1E-06 

5 8E·06 

1.JE-07 

0.0E+OO 

O OE.i.00 

6 8E-06 

0 OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

9.2E-06 

2.0E-09 

t.7E-09 

1.9E-09 

3.3E-10 

9.0E-10 

4.7E-07 

1.0E-05 

3.BE-09 

4.SE-09 

5.1E-oa 

Uni1s 

{mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mglkgtday) 

(mgfkg/day) 

{mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

Value 

5.0E·Ol 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE+OO 

4.0E-04 

3.0E·04 

4.0E-02 

3 oe-01 

NA 

7.2E-02 

1 OE-03 

5 OE·01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE.i.00 

6 OE-05 

3 OE-Od 

4 OE·02 

3 OE-01 

NA 

2 9E-03 

2 6E·OS 

1 7E·01 

NA 

NA 

NA 

NA 

NA 

8.6E·Od 

1.0E-03 

NA 

NA 

NA 

RID/RIC 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day} 

(mg/kg/day) 

(mg/kglday) 

fmglkg/dayl 

(mg/kg/day) 

(mg/kg/day) 

(mglkglrlay) 

(mglkqld;iy) 

(mglkglday) 

(mglkglrlayl 

(mg/kglday) 

(mg/kqlday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard Ouo1ien1 

0 0000008 

0 00002 

02 

02 

03 

0 02 

09 

0.06 

0 4 

20 

0 000006 

0 02 

0 02 

2.0 

2 0 

0 00005 

0 0005 

0 01 

4/12/2005 



Resident 

Medium Exposure Medium Exposure Poin1 Exposure Route 

Surface Soil Ak SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

Groundwaler Groundwater SWMU 16 Ingestion 

Exp Route Tola! 

TABLE 7_7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

Lead 

Chemical of 
Potential Concern 

Manganese (~oil) 

Vanadium 

1 , 1,2.2-T etrachloroethane 

1, 1 ,2· Trichloroethane 

1. 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis· 1,2-Dichloroelhene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans· 1 ,2·Dlchloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nilrotoluena 

2-4.6-Trinitrolo!uene 

2-Amino-4,6-Dinitrotoluene 

4-Amlno-2. 6-Din ilrolo!u ene 

ROX 

Aluminum 

An1imony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE. CRANE INOIANA 

PAGE 2 OF 6 

EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5_29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33_0 

4948 

145 

29.3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

1.4E-06 

7.9E-09 

2.2E-os 

1.8E-og 

1.2E-05 

1.5E·04 

8.6E-05 

1.2E·05 

1.2E-05 

1.4E·05 

1.2E·05 

2.1E·05 

3,5E-05 

2.4E-03 

2.2E·05 

9.0E-05 

1.6E-04 

2.4E·05 

1.7E·01 

2.0E·04 

t.6E-o5 

1.4E-06 

2.3E-06 

9_7E·06 

5.9E-06 

2.1E-04 

1.9E-01 

6.1E-06 

4.3E-05 

2.3E-03 

1.5E·05 

3.7E·06 

2.6E·04 

6.7E-04 

2.4E·01 

1.1E-04 

2.7E·04 

4.1E-02 

1.2E·03 

2.4E-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E·03 

9.1E·02 

5_5e.02 

6.2E·02 

1.3E·OI 

NA 

NA 

7.5E·03 

5.4E-01 

NA 

NA 

1.3E-02 

1.5E+OO 

NA 

2 3E-01 

3.0E-02 

NA 

NA 

i.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)· 1 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mg/kg/dayr 1 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mgtkg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

{mglkgtdayr' 

(mg/kg/day)· 1 

(mg/kglday)" 1 

(mgtkg/dayr' 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/dayr 1 

(mg/kg/day) 1 

{mg/kg/day)" 1 

(mg/kg/day) 1 

(mglkgldayr' 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day}"' 

(mg/kg/dayr 1 

(mg/kgldayr 1 

(mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kg/dayr' 

(mgtkg/day)" 1 

Cancer Risk 

1.2E-08 

1.2E-08 

1.2E-08 

4.9E-05 

2.5E-06 

8.5E-06 

2.4E-OB 

1.1E-06 

7.7E-07 

7.4E-o7 

2.8E·06 

1.7E-07 

4.BE-05 

2 2E-03 

J.OE-04 

3 3E·07 

7 OE-OB 

2 JE-05 

6.5E-05 

2.7E·03 

Non-Cancer Hazard Calcula1ions 

lf-1n_1,_k_ei_E><p""-os_u~••_C_o_oc_e_n1_,._1io_n-!----R-l~Di_R_<c ___ -I Hazard Ouotien1 

Value 

1.6E-05 

9.3E-08 

2.6E-07 

2.1E·08 

1.5E-04 

1.7E·03 

1.0E-03 

1.4E·04 

1.4E-04 

1.6E·04 

1.4E-04 

2.SE-04 

4.1E·04 

2.7E-02 

2.6E·04 

1.0E·03 

l.8E-03 

2 BE-04 

2.0E+OO 

2.3E-03 

1 BE-04 

1.6E-OS 

2.7E-05 

l.1E-04 

6.9E-OS 

2.4E-03 

2.2E+OO 

7 1E-05 

5.1E-04 

2.7E-02 

1.8E-04 

4.4E·05 

3.1E-03 

7.8E-03 

2.8E+OO 

1.3E-03 

3_2E·03 

4.7E-01 

1.4E-02 

2.8E-03 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

Value 

NA 

NA 

1 4E-os 

NA 

6.0E-02 

4_0E-03 

5 OE-02 

6.0E·03 

2.0E-02 

4 OE-03 

2.0E-02 

7 OE-04 

1.0E-02 

1.0E-02 

6 OE-02 

1.0E-02 

2 OE·01 

2.0E·02 

5 OE·Ol 

3 OE-03 

1.0E-03 

1 OE-02 

5 OE·O"' 

2.0E-04 

2.0E-04 

3 OE·03 

1 OE+OO 

4 OE-04 

3.0E-04 

7 OE-02 

2 OE·03 

5 OE·04 

3.0E-03 

2.0E-02 

3.0E·01 

NA 

2_0E·03 

2.4E-02 

2.0E-02 

1.0E-03 

Unils 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

{mglkgtday) 

{rnglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgldayJ 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

0 02 

0 03 

0 03 

0.03 

20 

0 002 

0.4 

0 02 

0 02 

0 007 

0.04 

0 007 

0 4 

0 04 

27 

0 00d 

01 

0 009 

0 01 

4 0 

0 B 

02 

0 002 

0 0$ 

06 

03 

OB 

22 

0 2 

f7 

04 

0 09 

0 09 

1 0 

0 4 

9 4 

I 6 

20 

07 

2 8 

51 
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Residenl 

Medium Exposure Medium Exposure Point Exposure Route 

Groundwater Groundwater SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Inhalation 

TABLE 7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 
Po1ential Concern 

1 , 1,2 ,2-T etrachloroe1hane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trfchloropropane 

1 .2·Dichloroe\hane 

Benzene 

Bromodichlorome\hane 

Carbon Te1rachloride 

Chloroform 

cis·1,2-Dichloroethene 

Methylene Chloride 

T e\rachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trlchloroethene 

Vinyl Chloride 

Pyridine 

2·Nitrolo!uene 

2 ,4,6· Trinitrotoluene 

2·Amino-4,6-Dinilrotoluene 

4-Amino·2,6·Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water} 

Nicka! 

Vanadium 

1, 1,2,2-Telrachloroethane 

1.1,2-Trichloroethane 

1, 1-Dictiloroethene 

1 .2 ,3· Trichloropropane 

1,2-Dichloroethane 

Benzene 

NSWC CRANE, CRANE INOIANA 

PAGE 3 OF 6 

EPC Cancer Risk Calcula1ions 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

1g.o 

2.8g 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

2g,3 

8.1E·4 

0.014 

0.011 

0.001 

0.001 

0.002 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

5.1E·07 

4.5E·06 

3.7E-06 

4.5E-07 

1.9E-07 

6.8E-07 

3.1E·07 

1.gE-06 

1.0E·06 

9.4E·05 

2.7E·07 

1.7E-o5 

1.7E-05 

6.8E·07 

9.3E·03 

3.3E·06 

7.9E-08 

6.0E-08 

1.9E-08 

1.4E·07 

2.BE-07 

5.BE·07 

2.1E·04 

6.7E·Og 

4.8E·08 

2.6E·06 

1.7E-08 

4.1E·09 

5.8E-07 

7.4E-07 

2.7E-04 

1.2E-07 

1.5E-07 

4.5E·05 

2.6E-o7 

2.6E-07 

2.7E-06 

4.6E·05 

3.6E-o5 

4.2E·06 

4.3E·06 

6.1E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

Value 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E·02 

5.5E·02 

6.2E·02 

1.3E·01 

NA 

NA 

7.SE-03 

5.4E-01 

NA 

NA 

1.3E-02 

1.SE+OO 

NA 

2.3E-01 

3.0E·02 

NA 

NA 

1.1E·01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.0E·01 

5.GE-02 

NA 

NA 

9.1E·02 

2.7E·02 

Units 

(mglkg/dayr1 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mglkg/day)· 1 

(mg/kg/dayr 1 

{mglkg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)'' 

{mg/kg/day)'' 

{mg/kg/day)'' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mglkg/day)' 1 

{mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/l<glday)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mglkg/dayr' 

(mg/kg/day)'' 

(mg/kgtdayr' 

(mg/kg/day)' 

(mg/kg/day)·' 

(mg/kgldayr' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

Non-Cancer Hazard Calculahons 

Cancer Risk ll-1n_1a_k_el_Exp-'-os_u~'e_c_o_nc_e_n1_,a_tio_n+---R-l~Dl_R_1c ___ ~ Hazard Quotient 

1.0E-07 

2.6E·07 

9.0E·10 

1.8E-08 

3.8E·08 

2.0E-08 

2.4E·07 

2.0E·09 

9.4E·06 

1.2E·04 

5.0E·06 

1.4E·08 

5.8E-10 

6.3E·08 

7.2E·08 

t.4E·04 

2.BE-03 

2.8E·03 

5.3E·07 

2.5E·06 

3.9E·07 

1.6E·07 

Value 

5.9E·06 

5.3E·05 

4.4E·05 

5.2E·06 

2.3E·06 

8.0E·06 

3.7E·06 

2.2E-05 

1.2E·05 

t.1E-03 

3.1E·06 

2.0E·04 

2.0E-04 

7.9E-06 

1.1E·01 

3.9E·05 

g.3E·07 

7 OE·07 

2.2E·07 

1.6E·06 

3.3E·06 

6.7E·06 

2.5E·03 

7.9E·08 

5.6E·07 

3.0E·OS 

2.0E·07 

4.8E·08 

6.BE-06 

8.6E·06 

3.1E·03 

1.41E·06 

1.7E·06 

5.2E·04 

3.1E·06 

3 1E·06 

3 1E·05 

5.3E·04 

4.2E·04 

41.9E·05 

5.0E·05 

7.1E·OS 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6.0E·02 

4.0E·03 

5.0E·02 

6 OE·03 

2.0E-02 

4.0E·03 

2.0E-02 

7.0E·04 

1.0E-02 

1 OE·02 

6.0E·02 

1.0E-02 

2 OE·01 

2 OE·02 

5 OE·01 

3 OE·03 

1 OE·03 

1 OE·02 

5 OE·04 

2.0E·04 

2 OE-04 

3.0E-03 

1 oE .. oo 

6.0E-05 

3 OE·04 

4.9E·03 

1.4E·05 

2 SE·05 

7 5E·05 

2.0E·02 

3 OE·01 

NA 

2 OE·03 

9.6E·04 

8 OE·04 

2 6E·05 

NA 

NA 

5.7E·02 

1.4E·03 

1 4E·03 

1.4E·03 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mg!kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mglkglday) 

{mgtkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkglday) 

{mgtkg/d;iy) 

(mglkgtday) 

0 00010 

0.01 

0 0009 

0 0009 

0 0001 

0 002 

0 0002 

0 03 

a 001 

0. I 

0 00005 

0 02 

0.001 

0 0004 

02 

0 01 

0 0009 

0 00007 

0 0004 

0 008 

0 02 

0 002 

0 002 

a 001 

0 002 

0 006 

0 01 

0 002 

0 09 

0 0004 

0 01 

0 0009 

0 5 

0 004 

0' 

12 

52 

52 

0 007 

0 03 

0 04 

0 05 

411212005 



Receptor Population: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Medium Total 

Surface Water 

Exposure Medium Exposure Point 

Air SWMU 16 

Exposure Point To1al 

Exposure Medium Total 

Surface Water Gullies 

Exposure Roule 

Inhalation 

Exp. Route Total 

TABLE 7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical ol 
Po!ential Concern 

Brornodichloromethane 

Carbon Te1rachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Te1rachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nilrotoluene 

2.4,6-Trinitrololuene 

2-Amino-4,6-Dini1rotoluene 

4-Amino-2, 6-Din i1 rotoluen e 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Ulhium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculalions 

Value Unils lnlake/Exposure Concentration CSF/Unit Risk 

0.001 

0,002 

0.004 

0.284 

0.003 

0.009 

0.020 

0.003 

19.2 

0.029 

O.OE+O 

4.9E-s 

0.0E+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/mJ 

mg/m3 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

3.SE-06 

7.4E-06 

1.3E-05 

9.3E-04 

8.9E-06 

3.0E-05 

6.4E-05 

9.7E-06 

6.JE-02 

9.6E-05 

O.OE+OO 

1.6E-07 

O.OE+OO 

0.0E+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

5.3E-02 

B.1E-02 

NA 

1.6E-03 

2.0E-02 

NA 

NA 

7.0E-03 

1.SE-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

8.4E+OO 

6.3E+OO 

4.1E+01 

9.8E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

{mg/kg/day)· 1 

{mg/kg/day)"' 

(mg/kg/dayr
1 

{mg/kg/day)" 1 

(mglkg/dayr' 

(mg/kg/day)"' 

(mglkg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

{mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kgldayr' 

(mglkg/day)· 1 

(mg/kg/day)"' 

(rng/kgtdayr 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

{mg/kg/day)"' 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)'' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mg/kg/dayr' 

lnges1ion Trichloroethane 20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

3.3E-06 

3.9E-os 

4.SE-04 

9.SE-07 

2.4E-07 

3.3E-o5 

3.7E-07 

6.0E-07 

4.9E-04 

7.9E-06 

2.1E-05 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

1.3E-02 

1.1E-01 

NA 

NA 

(mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)"' 

{mg/kg/day)" 1 

{mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kglday)· 1 

(mglkglday)" 1 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Cancer Risk 

3.9E-07 

1.0E-06 

1.4E-08 

6.0E-07 

4.4E-04 

1.4E-06 

4. 

4. 

3.JE-03 

4.JE-08 

4.JE-07 

3.6E-07 

Non-Cancer Hazard Calcu!a11ons 

lf-1n_1a_ke_1_Exp_os_"~'•_C_o_nc_en_1_,._1io_n-+----R-1D,...1_Rr_c __ -I Hazard Quotient 

Value 

4.2E-05 

8.6E-os 

1.SE-04 

l.1E-02 

1.0E-04 

3.SE-04 

7.5E-04 

1.1E-04 

7 4E-01 

1 lE-03 

O.OE+OO 

1.9E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

5 7E·04 

l 4~-02 

NA 

a.sE-01 

1 4E·01 

1 lE-01 

NA 

1 7E-01 

2 9E·02 

NA 

NA 

NA 

NA 

NA 

NA 

1 OE-03 

NA 

NA 

1 4E-04 

5 7E-06 

5.7E-05 

2.9E-o5 

5 7E·06 

NA 

NA 

NA 

NA 

NA 

NA 

Unils 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mgfkgtday) 

(mgtkgtday} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

02 

0 01 

0 0001 

0 003 

0 007 

'3 

0 04 

~~~ 
3.9E-05 

4.6E-05 

5.3E-03 

1.1E-os 

2.BE-06 

3.8E-04 

4.JE-06 

7.0E-06 

5.BE-03 

g 2E·OS 

2 4E·04 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day} 

5.0E-01 

3.0E-03 

1 OE+OO 

4.0E·04 

3 OE-04 

7 OE·02 

5 OE-04 

3.0E·03 

3 OE·01 

NA 

2.4E·02 

{mglkgtday) O 00008 

(mglkglday) O 02 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

{mglkglday) 

(mg/kg/day) 

(mglkglday) 

(rnglkqlday) 

(mgtkglday) 

0 005 

0 03 

0 009 

0 005 

0 009 

0 002 

0 02 

0 01 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Surface Water 

Medium Totat 

Surface Water 

Medium Total 

Sediment 

ExPosure Medium 

Surface Water 

Exposure Medium Total 

Surface Waler 

Exposure Medium Total 

Sediment 

Exposure Poin1 Exposure Route 

Gullies lnges!ion 

Exp_ Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Roule Total 

Exposure Point Total 

Gullies Ingestion 

Exp. Route Tola! 

TABLE 7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 
Potential Concern 

Vanadium 

Zinc 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Arsenic 

Manganese (Water) 

Arsenic 

Manganese (Water) 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercuiy 

Nickel 

Vanadium 

Zinc 

Value 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

0.370 

476 

0.370 

476 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

. 1730 

1193 

0.93 

159 

38.4 

5842 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/L 

ug/l 

ug/L 

ug/l 

ug/l 

ug/L 

ug/l 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Intake/Exposure Concentration 

Value 

6.6E-07 

e.4E-05 

3.2E-06 

1.6E-07 

3.0E-05 

6.3E-08 

1.SE-08 

2.1E-06 

2.4E-08 

7.9E-08 

3.JE-05 

5.2E-07 

1.4E-06 

5.7E-OB 

3.3E-06 

6.0E-08 

7.eE-05 

4.0E-09 

5.tE-06 

3.5E-09 

1.1E-03 

4.0E-06 

1.1E-06 

1.4E-04 

1.2E-06 

1.2E-04 

5.2E-03 

1.4E-04 

9.7E·05 

7.6E-08 

1.3E-05 

3.IE-06 

4.8E-04 

Uni!s 

(mg/kg/day) 

(rng/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+OO 

NA 

1.5E+OO 

NA 

7.3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uni\s 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kgtday)" 1 

(mg/kg/day)" 1 

(mg/kgldayr 1 

(mg/kg/day)·' 

(mgtkgtday)"
1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)"' 

{mglkgldayr' 

{mg/kg/day)" 1 

(mg/kg/day) 1 

{mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kgtday)"' 

(mg/kgtday)" 1 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kgtdayr' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

_{mg/kg/day)·' 

(mg/kg/day)" 1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concen!ra!ion 

B.4E-07 

4.2E-08 

1.BE-08 

2.4E-08 

8.4E-08 

9.2E-07 

9.2E-07 

9.2E-o7 

9.0E-08 

9.0E-08 

6.0E-09 

9.6E-08 

9.6E-oe 

2.6E-OB 

1.6E-06 

1.6E-06 

Value 

1.0E-05 

9.7E-04 

3.7E-05 

1.9E-06 

3.SE-04 

7.3E-07 

1.9E-07 

2.SE-05 

2.8E-07 

9.2E-07 

3.8E-04 

6.1E-os 

1.6E-05 

6.6E-o7 

3 9E-05 

7.0E-07 

9.0E-04 

4.6E-08 

6.0E-05 

4.lE-08 

L2E-02 

4.SE-05 

1.2E-05 

1.6E-03 

1.4E-05 

1.4E-OJ 

6.1E-02 

1.sE-03 

1.1E-03 

B.9E-07 

1.5E-04 

3.6E-05 

5.5E-03 

Units 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

Value 

1 OE-OJ 

3 OE-01 

s.oE-01 

3 OE-03 

1.0E+OO 

6.0E-05 

3.0E-04 

4.9E-03 

2.SE-05 

7 SE-OS 

3 OE-01 

NA 

9.6E-04 

2 6E-OS 

3 OE-01 

3.0E-04 

2.4E-02 

3 OE-04 

9.6E·04 

NA 

t.OE+OO 

4.0E-04 

3.0E-04 

7.0E-02 

5.0E-04 

4 OE-02 

3.0E-01 

NA 

7.2E-02 

3.0E-04 

2 OE-02 

1.0E-03 

3.0E-oi 

RfOIAIC 

Urn ls 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mglkglday) 

Hazard Quotient 

0 010 

0 003 

0 1 

0 00007 

0.0006 

0.0003 

0 01 

0 0006 

0 005 

0 01 

0 01 

0 001 

0 02 

0 03 

0 0001 

0 1 

02 

02 

02 

0 002 

0 04 

0 04 

0 0002 

0 06 

0 06 

0. 1 

0 1 

0 1 

0 01 

0 1 

0.04 

0 02 

0 03 

0.03 

02 

0.02 

0 003 

0 008 

0 04 

0 02 

0 5 

4112/2005 



Scenario Timeframe: 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Exposure Medium 

Sediment 

Exposure Medium Total 

Sediment 

Exposure Medium Total 

Exposure Poin1 Exposure Route 

Gullies Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route T o1al 

Dermal 

Exp. Route Total 

Exposure Polnl Total 

TABLE 7.7.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 
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Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concenlralion CSF/Unit Risk 

Value Unils Value Uni1s 

Benzo(a)pyrene Q_Q43 mg/kg 2.SE-09 (mg/kg/day) 7.3E+OO (mg/kg/dayr
1 

Aluminum 12961 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr 1 

Antimony 48.7 mg/kg O.OE+OO (mg/kgtday) NA (mgtkgldayr' 

Arsenic 13.1 mg/kg 1.BE-07 (mg/kg/day) 1.5E+OO (mg/kg/dayr' 

Barium 1662 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Cadmium 14.5 mg/kg 6.6E-09 (mg/kg/day) NA (mg/kg/day)"' 

Copper 1463 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Iron 64255 mg/kg O,OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Lead 1730 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day) ' 

Manganese (Soil) 1193 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Mercury 0.93 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Nickel 159 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/day)· 1 

Vanadium 38.4 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day) 1 

Zinc 5842 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)· 1 

Cancer Risk 

1.9E·08 

--
--

2.7E-07 

--

--
--
--
--
--

·-
--
--
--

2.9E-07 

~~ 
Aluminum 10500 mg/kg B.5E-04 (mg/kg/day) NA {mg/kg/day) 1 --
Arsenic 30.8 mg/kg 2.5E-06 (mg/kg/day) 1.5E+OO (mg/kg/day}· 1 3 8E·06 

Iron 122000 mg/kg 9.9E·03 (mg/kg/day) NA (mg/kg/day) ' .. 

Manganese (Soil) 1900 mg/kg 1.5E·04 (mg/kg/day) NA (mg/kg/day)·' --
Vanadium 51.2 mg/kg 4.2E-06 (mg/kg/day) NA (mg/kg/day)· 1 

3.BE-06 

Aluminum 10500 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' --
Arsenic 30.8 mg/kg 4.2E-07 (mg/kg/day) 1.SE+OO (mg/kg/day)"' 6.3E-07 

Iron 122000 mg/kg 0.0E+OO (mglkg/day) NA (mg/kg/day)"' --
Manganese (Soll) 1900 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' --
Vanadium 51.2 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' --

6.JE-07 

4.4E-06 

4.4E·06 

4.4E-06 

Total of Receptor Risks Across All Media 3.3E·03 

Non·Cancer Hazard Calculahons 

Intake/Exposure Concentration AID/RIC Hazard Quotient 

Value Units Value Urn ts 

3.0E·OB (mg/kg/day) NA (mglkgtday) --
O.OE+OO (mg/kg/day) 1 .OE+OO (mglkg/day} 

O.OE+OO (mgtkglday) 6.0E-05 (mglkgfday) 

2. tE·06 (mg/kg/day) 3.0E-04 (mgtkgfday) 0 007 

O.OE+OO (mg/kg/day) 4 9E·03 (mgfkgfday) 

7.7E·OB (mg/kg/day) 2 5E·05 {mg/kg/day) 0 003 

O.OE+OO (mg/kg/day) 4.0E·02 (mgtkg/day) 

O.OE+OO (mg/kg/day) 3.0E·01 (mgrkgtday) 

O.OE+OO {mg/kg/day) NA (mg/kg/day) 

O.OE+OO (mgtkg/day) 2.9E-03 (mg/kg/day) 

O.OE+OO {mg/kg/day) 2.1E-05 (mgtkglday) 

O.OE+OO (mgtkg/day) 8.0E·04 (mgtkglday) 

O.OE+OO (mg/kg/day) 2.6E·05 (mgtkg/day) 

0.0E+OO (mg/kg/day) 3 OE-01 (mgfkglday) 

0 01 

05 

0.5 

05 

1 OE-02 (mg/kg/day) 1 OE+OO (mg/kg/day) 0 010 

2.9E-o5 (mg/kgfday) 3 OE-04 (mg/kg/day) 0 10 

1.2E-01 (mgtkglday) 3 OE-01 (mgfkgld<ly) 04 

1.SE-03 (mgtkglday) 7 2E-02 (mg/kg/day) 0 03 

4.9E-os (mg/kg/day) 1 OE-03 (mg/kg/day) 0 05 

06 

O.OE+OO {mgfkglday) 1 OE+OO (mg/kg/day) 

4.9E-06 (mgfkg/day) 3 OE·04 (mg/kg/day) 0 02 

O.OE+OO (mg/kg/day) 3.0E-01 {mglkg/day) 

O.OE+OO (mg/kg/day) 2 9E-03 {mglkglday) 

O.OE+OO (mg/kg/day) 2 6E·05 (mglkgtday) 

0 02 

0.6 II 

06 II 
06 II 

Total of Receptor Hazards Across All Media 60 
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Resident 

Medium Exposure Medium Exposure Point Exposure Route 

Surface Soll Surface Soil SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Tolal 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Inhalation 

TABLE 7.8.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 
Poten1ial Concern 

Trichloroethane 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Be nzo(b) II uora n thane 

Dibenzo(a ,h)an!hracene 

lndeno( 1.2.3-cd)pyrene 

Naphthalene 

Aluminum 

An.timony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(a )anthracene 

Benzo(a)pyrene 

Benzo(b) I luora nth en e 

Diben zo( a. h )a nth racene 

lndeno( 1.2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethane 

Benzo(il )anthracene 

Benzo(a)pyrene 

Senzo(b) r luoran\h e ne 

Dibenzo(a.h)anthracene 

lndeno(1,2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Value 

0.031 

2.70 

2_36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

Q_031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817, 

127 

354 

28.3 

9.6E-6 

2 1E-9 

1_BE-9 

2.0E-9 

3.4E-10 

9.4E-10 

4_9E-7 

1.0E-5 

3.9E·9 

4.8E·9 

5.3E-8 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concentration CSF/Unit Risk 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m'~ 

mg/m3 

mglm3 

mg/m3 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mgtm3 

tng/mJ 

Value 

1.5E-OB 

1.3E-06 

1.1E·06 

1.2E-06 

2.1E-07 

5_0E-07 

1.3E-OB 

6.4E·03 

2.4E-06 

3_0E·06 

3_3E-05 

1_0E-02 

6.0E-05 

1 7E-04 

1.3E-o5 

O.OE+OO 

6.6E-07 

5.7E-07 

6.3E-07 

1.1E·07 

3.0E-07 

6.6E-o9 

O.OE+OO 

O.OE+OO 

3.5E·07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.0E-07 

1 9E·10 

1.7E-10 

1.8E·10 

3.2E·11 

8.BE-11 

4.6E-08 

9.BE-07 

3.7E·10 

4.5E·10 

5_0E-09 

Uni1s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

(mg/kg/day} 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rnglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

1.3E·02 

7.3E·01 

7.3E+OO 

7_3E-01 

7.3E+OO 

7.3E·01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

7 3E-O\ 

7 3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3. 1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.SE+01 

NA 

Units 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mglkg/day)· 1 

(mg/kg/day)'' 

(mg/kg/day) 1 

(mg/kg/day)' 1 

(mglkg/day)' 1 

(mg/kg/day)' 1 

{mglkg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)' 

{mg/kg/day) ' 

(mg/kg/day)·' 

{mg/kg/day)·' 

{mglkgldayr' 

{mg/kg/day}· 1 

(mg/kg/day} 1 

(mg/kg/day} ' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kg/dayr' 

(mgtkg/dayr' 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day) ' 

(mg/kg/day} ' 

{mg/kg/day)· 1 

{mg/kg/day)' 1 

(mg/kglday)· 1 

{mg/kg/day} 1 

{mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration 

1.9E-10 

9.3E-07 

8.1E-06 

B.9E·07 

1.5E-06 

4 3E-07 

4.4E-06 

1 6E·05 

4 8E·07 

4 2E-06 

4 6E-07 

8 OE-07 

2 2E·07 

5.3E-07 

6.3E-09 

5.2E-10 

6.8E·09 

Value 

4.2E·08 

3.7E-06 

3.2E-06 

3.5E·06 

6.2E-07 

1.7E-06 

3.7E-08 

1.9E-02 

7.1E-06 

8.6E·06 

9.6E-05 

3.0E·02 

\.?E-04 

4 8E-04 

3 9E-05 

O.OE+OO 

1 9E·06 

1.?E-06 

1.SE-06 

3 2E·07 

8 8E-07 

1.9E-08 

O.OE+OO 

O.OE+OO 

1.0E-06 

O.OE+OO 

O,OE+OO 

0.0E+OO 

O.OE+OO 

0.0E+OO 

2.6E-06 

5 6E·10 

4.9E-to 

5.4E-10 

9.4E-11 

2.6E-IO 

1.3E-07 

2.8E-06 

1.1E-09 

1.3E·09 

1.SE-08 

Units 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mglkg/dayl 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mglkg/dily) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE·02 

1 OE+OO 

4.0E-04 

3 OE-04 

4 OE-02 

3 OE-01 

NA 

7 2E·02 

1 OE-03 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE+OO 

6 OE-OS 

3 OE-04 

4 OE·02 

3 OE-01 

NA 

2 9E·03 

2 6E-05 

1.?E-01 

NA 

NA 

NA 

NA 

NA 

a 6E-04 

1 OE-03 

NA 

NA 

NA 

RIO/RIC 

Uniis 

(mglkgld;:iy) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglrlay) 

(mglkgldily) 

(mglkglday) 

(mg/kgldily) 

(mglkglday) 

(mglkgldily) 

(mglkg1di1y) 

(mglkqlrl:iy) 

(mg/kglrJ;iy) 

(mq1kqlday) 

(mq:kgJrJay) 

(mqlkqlr:l;iyl 

(mg/kg/day) 

(mgtkglrlayl 

(mglkg1rJ<1y) 

(mqlk91day) 

(mglkglrlayl 

(mg1kglday) 

(mglkglrlay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgldi!y) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkgldayl 

{mg/kg/day) 

(mglkgtday} 

Hazard Ouot1en1 

0 00000008 

0 000002 

0 02 

0 02 

o o~ 
0 002 

01 

0 007 

0 O• 

02 

0 000001 

0 003 

02 

0 00002 

0 0002 

0 003 

4/1212005 



Scenario Timelrame: 

Receptor Population: Resident 

Receplor Age: Adul1 

Medium 

Surface Soil 

Medium Total 

Groundwater 

Exposure Medium 

Air 

Exposure Medium Total 

Groundwater 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Ingestion 

Exp. Route To1al 

TABLE 7.8.RME 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Iron 

lead 

Chemicalol 

Potential Concern 

Manganese (Soil) 

Vanadium 

1, 1,2,2-Tetrach!oroethane 

1. 1,2· T richloroe!hane 

1, 1-Dichloroethene 

\ ,2 ,3· T richloropropane 

1.2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroe1hene 

Methylene Chloride 

T etrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluena 

2.4.6-Trini!rotoluene 

2-Amino-4,6-Dini1ro1oluene 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Anhmony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

lead 

Lilhium 

Manganese {Water) 

Nickel 

Vanadium 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculallons 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ugll 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ugll 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/L 

ug/l 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/l 

Value 

1.6E-06 

9.0E-09 

2.SE-08 

2.0E-09 

1.4E-05 

1.7E-04 

9.9E-05 

1.4E-05 

1.4E-05 

1.6E-05 

1.4E-05 

2.4E-05 

4.0E-05 

2.7E-03 

2.SE-05 

1.0E-04 

1.8E-04 

2.7E-05 

2.0E-01 

2.3E-04 

1.8E-05 

1.GE-06 

2.7E·06 

1.tE-05 

6.BE-06 

2.4E-04 

2.2E-01 

7.0E-06 

5.0E-05 

2.7E-03 

I.BE-OS 

4.3E-06 

3.0E-04 

7.7E-04 

2.8E-01 

1.3E-04 

3.1E-04 

4.6E-02 

t.4E-03 

2.SE-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

. (mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.tE-02 

5.5E-02 

6.2E-02 

t.3E-ot 

NA 

NA 

7.SE-03 

5.4E-01 

NA 

NA 

1.3E-02 

1.SE+OO 

NA 

2.3E·01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)· 1 

(mgtkgtdayr 1 

(mg/kg/day)'' 

(mg/kg/day)· 1 

(mglkg/dayr 1 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)·' 

(mg/kg/day) 1 

{mg/kg/day)·' 

{mg/kg/day) 1 

{mg/kg/day)'' 

(mg/kg/day)' 1 

{mg/kg/day)'' 

(mg/kg/day) 1 

(mg/kg/day)'' 

{mg/kg/day)·' 

(mg/kg/day)'' 

(mglkg/day)' 1 

(mg/kg/day) 1 

{mg/kg/day)' 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kgtdayr' 

(mg/kg/day) ' 

(mgfkg/dayr' 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kgldayr' 

(mg/kg/day) 1 

{mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day) 1 

Non-Cancer Hazard Calculations 

Cancer Risk i1-'"-''-k_el_Exp-'-os_"~'•-C_o_n,_•_n1_,,_1io_n---l-----R-t~01_R_1c ___ --I Hazard Quotient 

1.4E-D8 

1.4E-08 

1.4E-08 

2.9E-06 

9.7E-06 

2.7E-OB 

1.3E-06 

8.8E-07 

8.4E-07 

3.2E-06 

1.9E-07 

5 SE·OS 

2.6E-03 

3.4E-04 

3.7E-07 

0.oE-00 

2.GE·OS 

7 SE-05 

3 1E-03 

Value 

4 SE-06 

2.6E·08 

7.3E-08 

5.9E-09 

4.2E-05 

5 OE-04 

2 9E-04 

3.9E·OS 

4.1E-os 

4.7E-05 

4.0E-05 

7.1E·OS 

1.2E-04 

7.8E-03 

7.4E-05 

3.0E-04 

5.2E-04 

7.9E-os 

5.8E-01 

6.6E·04 

s 3E-05 

4.7E-06 

7.8E·06 

3.2E-05 

2.0E-05 

6.9E-04 

6 4E-01 

2 OE-05 

1 4E-04 

7.8E·03 

5.2E-05 

1 2E-05 

8.8E·04 

2.2E-03 

s.1E-Ot 

3.7E-04 

9.0E-04 

1 4E-01 

4.0E-03 

8.0E-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E-05 

NA 

6 OE-02 

4 OE-03 

5 OE·02 

6 OE-03 

2 OE·02 

4 OE-03 

2 OE·02 

7 OE·04 

1 OE·02 

t.OE·02 

6 OE-02 

1 OE-02 

2 OE·01 

2 OE·02 

5.0E·Ot 

3 OE·03 

1 OE·03 

\.OE·02 

5.0E-04 

2.0E-04 

2.0E-04 

3 OE-03 

1 OE+OO 

4 OE-04 

3 OE·04 

7 OE·02 

2 OE-03 

5 OE·04 

3 OE-03 

2 OE-02 

3 OE·01. 

NA 

2 OE·03 

2 4E-02 

2 OE-02 

i OE·03 

Units 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkgfdily) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfdily) 

(mg/kg/day) 

(mglk9ld;iy) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkglday) 

(mgti<glday) 

(mg/l<glday) 

(mglkglrlay) 

(mglkglday) 

(mglkglday) 

(mgtkglday) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mg/kg/day) 

(mgtkglday) 

(mglkglday) 

(mgtkglday) 

(mglkglday) 

(mglkgldayJ 

(mg/kg/day) 

(mglkgtday) 

0 005 

0 008 

0 008 

0 008 

02 

0 0007 

0 I 

0 006 

0 007 

0 002 

0 01 

0 002 

01 

0 01 

OB 

0 001 

0 03 

0 003 

0 004 

12 

02 

0 05 

0 0005 

0 02 

02 

0 ID 

02 

06 

0 05 

0 5 

0 I 

0 03 

0 02 

03 

0 I 

2 7 

0 5 

56 

02 

0 8 

15 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure Medium 

Groundwater 

Exposure Medium Tola! 

Air 

Exposure Point Exposure Route 

SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Inhalation 

TABLE 7.8.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical or 
Potential Concern 

1, 1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroelhane 

Benzene 

Bromodichloromelhane 

Carbon Te1rachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroelhene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2·Nitro1oruene 

2,4,6-Trinitrotoluene 

2-Amino·4,6·Dinitrotoluene 

4-Am ino-2, 6-Din itro1oluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Wa1er) 

Nickel 

Vanadium 

1 .1.2,2-Tetrachloroethana 

1, 1 .2-Trichloroethane 

1, 1-Dichloroe1hene 

1,2.3-Trichloropropane 

1,2-Dichloroelhane 

Benzene 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calcula1ions 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0,745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

8.lE-4 

0.014 

0.011 

0.001 

0.001 

0.002 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

1.2E-06 

1.1E-05 

8.7E-06 

1.1E-06 

4.SE-07 

1.GE-06 

7.4E·07 

4.3E·06 

2.4E-06 

2.2E·04 

6.3E-o7 

4.1E-05 

4.1E-OS 

1.GE-06 

2.2E·02 

7.7E-06 

1.9E-07 

1.4E-07 

4.SE-08 

3.3E·07 

6.6E-07 

1.3E·06 

4.9E-04 

1.6E·08 

1.1E·07 

6.0E-06 

4.0E-08 

9.6E-09 

1.4E-06 

1.7E-06 

6.2E-04 

2.9E-07 

3.4E·07 

1.0E-04 

6.tE-07 

6.2E·07 

2.3E-06 

3.9E-05 

3.1E·05 

3.6E-06 

3.7E-06 

5.2E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.JE-01 

NA 

NA 

7.5E-03 

5.4E-01 

NA 

NA 

1.3E-02 

1.5E+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.0E-Ot 

5.6E-02 

NA 

NA 

9.1E·02 

2.7E-02 

Uni!s 

(mg/kg/day)· 1 

(mg/kg/dayr 1 

(mglkg/day)- 1 

(mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/dayr 1 

(mglkg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mglkg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/dayr 1 

(mg/kg/day)· 1 

(mg/kgtdayr 1 

(mg/kg/day)' 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)'' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mglkg/day)' 1 

Cancer Risk 

2.4E·07 

s.oE-07 

2.1E-09 

4.1E·08 

8.BE-08 

4.6E-OB 

5.GE-07 

4 7E-09 

2.2E-05 

2.BE-04 

1.2E-OS 

3.2E-OB 

1.3E-09 

1.5E·07 

1.7E·07 

3.2E·04 

3.4E-03 

3 4E·03 

4.GE-07 

2 2E-06 

3.3E-07 

1 4E-07 

Non-Cancer Hazard Calcula1ions 

lf-'"-'•_k_ei_E,.,_os_u~'•_C_o_oc_•_"'-'"_tio_"-+-___ R_ro~1_R_rc __ ---I Hazard Ouotienl 

Value 

3 5E-06 

3.1E-05 

2.5E-05 

3.1E-06 

1.3E-06 

4.7E-06 

2 1E-06 

1.3E-05 

7.0E-06 

6.4E·04 

1.BE-06 

1.2E·04 

1.2E·04 

4.6E-06 

6.4E-02 

2.3E-05 

5.4E-07 

4.1E-07 

1.3E-07 

9.SE-07 

1.9E-06 

3.9E-06 

1.4E-03 

4.6E-OB 

3.3E-07 

1 8E-05 

1 2E-07 

2.8E-08 

3.9E-06 

5.oE-06 

1.8E·03 

8.4E-07 

1.oE-06 

3.1E-04 

1.8E-06 

1.BE-06 

6 7E-os 

1.1E·04 

8.9E·05 

1.0E-05 

1.1E-os 

1.5E-05 

Units 

(mg/kg/day) 

{mgfkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mgfkg/day) 

(mgfkg/day] 

(mg/kgfday) 

(mgfkglday) 

(mgtkglday) 

(mg/kgfday) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day} 

(mgfkg/day) 

(mg/kgfday) 

(mg/kg/day) 

{mgfkgfday) 

Value 

6 OE-02 

4 OE·03 

5.oE-02 

6 OE·03 

2 OE-02 

4.0E·03 

2 OE-02 

7 OE-04 

1 OE-02 

1 OE-02 

6 OE-02 

1 OE-02 

2 OE-01 

2 OE-02 

5.0E-01 

3 OE-03 

1.0E-03 

1 OE-02 

5.0E-04 

2.0E-04 

2 OE-04 

3.0E·03 

1.0E+OO 

6 OE-05 

3 OE-04 

4 9E-03 

1 4E-05 

2.5E-05 

7.SE-05 

2.0E-02 

3.0E-01 

NA 

2 OE-03 

9 6E·04 

8 OE-04 

2 6E-05 

NA 

NA 

5 7E-02 

1 4E-03 

1 <iE-03 

1 4E-03 

Uni1s 

(mg/kg/day) 

(mglkgldily) 

(mg/kg/day) 

{mglkgtday) 

{mglkgfday) 

{mglkglday) 

(mgtkglday) 

(mglkglday) 

(mglkglday) 

{mglkgtday) 

(mglkgfdily) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mgtkgfday) 

(mgtkgfday) 

(mgfkgfday) 

(mgtkglday) 

(mgfkg/day) 

(mgtkglday) 

(mgtkg/day) 

(mgfkglday) 

(mg/kgfday) 

(mglkgtday) 

(mglkgfday) 

(mg/kg/day) 

(mglkgfday) 

(mglkgfday) 

(mglkgfday) 

(mgtkgfday) 

(mg/kg/day) 

(mg/kgfd;:iy] 

(mg/kg/day) 

(mglkglday) 

(mgfkgtday) 

(mgtkgtdayJ 

(mqlkgld;iy) 

(mgfkglday) 

(mgfkglday) 

(mgfkglday) 

(mgtkgtday) 

(mgfkgfd;iy) 

0 00006 

0 008 

0 0005 

0 0005 

0 00007 

0 001 

0 0001 

0 02 

0 0007 

0 06 

0 00003 

0 01 

0 0006 

0 0002 

0 1 

0 008 

0 0005 

0 00004 

0 0003 

0 005 

0 010 

0 001 

0 001 

0 0008 

0 001 

0 004 

0 008 

0 001 

0 05 

0 0003 

0 006 

0 0005 

03 

0 002 

0 07 

07 

15 

0 002 

0 007 

0 008 

0 01 

4/12/2005 



Scenario Timelrame: 

Receptor Popula1ion: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Medium Total 

Surface Waler 

Exposure Medium 

Air 

Exposure Medium Total 

Surface Water 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

Gullies Ingestion 

TABLE 7.8.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Bromodichloromelhane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

T etrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nltro!oluene 

2.4.6-Trinitrotoluene 

2·Amino-4,6-Dinilro1oluene 

4-Amino-2,6-Dinitrololuene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese {Water) 

Value 

0.001 

0.002 

0.004 

0.284 

0.003 

0.009 

0.020 

0.003 

1g.2 

0.029 

0.0E+O 

4.9E·5 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

0.0E+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

20.4 

24.0 

2767 

5.8 

Ul9 

200 

2.25 

3.67 

3038 

48.4 

127 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/mJ 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/rn3 

mglm3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concentration 

Value 

3.1E-06 

6.3E-06 

1.1E-05 

8.0E-04 

7.7E·06 

2.6E-05 

5.5E-05 

8.3E·06 

5.4E-02 

8.2E·05 

O.OE+OO 

t.4E-07 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.7E-o7 

6.7E-07 

7.7E-05 

1.6E-07 

4.2E·08 

5.SE-06 

6.3E-OB 

1.0E-07 

8.5E·05 

1.4E·06 

3.SE-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kglday) 

{mg/kg/day) 

(mg/kglday) 

CSF/Unil Risk 

Value 

NA 

5.JE-02 

a.tE-02 

NA 

1.6E·03 

2.0E-02 

NA 

NA 

7.0E·03 

1.SE-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

8.4E+OO 

6.3E+OO 

4.1E+01 

9.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Un tis 

(mg/kgldayr' 

(mg/kg/day)" 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)·' 

{mg/kg/day) ' 

{mg/kg/day) 1 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/dayr' 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)"1 

(mg/kg/dayr' 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)'1 

(mg/kg/day)"' 

(rng/kgtdayr' 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kgldayr' 

(mg/kgtdayr 1 

(mg/kg/day) 1 

(mg/kg/day)' 

(mg/kg/day)' 1 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(tng/kg/day)· 1 

(mg/kg/day) 1 

{mglkgtdayr' 

Non-Cancer Hazard Calcul;i11ons 

Cancer Risk Intake/Exposure Concentration 

3.3E-o7 

8.8E-07 

1.2E-oa 

5 tE-07 

3.SE-04 

1.2E-06 

3.8E-04 

3.8E·04 

3.SE-04 

3.BE-03 

7.4E·09 

7 4E-oa 

6.2E-OB 

Value 

9.0E-06 

1.BE-05 

3.2E-o5 

2.3E-03 

2 2E-05 

7 5E-05 

1.6E-04 

2.4E-05 

1 6E-01 

2.4E-04 

O.OE+OO 

4.0E-07 

O.OE+OO 

0 OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.7E-06 

2.0E-06 

2 3E-04 

4.7E-o7 

1 2E-07 

1.6E-05 

1 BE-07 

3.0E-07 

2.5E-04 

3.9E·06 

1 OE-05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mgtkglday) 

(mgfkg/day) 

(mgfkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

s 7E-04 

1.4E-02 

NA 

a.6E-01 

1 4E-01 

1 1E-01 

NA 

1 7E·01 

2 9E-02 

NA 

NA 

NA 

NA 

NA 

NA 

1 OE-03 

NA 

NA 

1 4E-04 

5 7E-06 

5.7E-05 

2.9E-os 

5 7E-06 

NA 

NA 

NA 

NA 

NA 

NA 

5 OE·01 

3 OE-03 

1 OE•OO 

4 OE-04 

3 OE-04 

7 OE-02 

5 OE-04 

3 OE·03 

3 OE-01 

NA 

2 4E-02 

RfD/A!C 

Um1s 

(mg/kg/day) 

(mglkgtday) 

(mglkglday) 

(mg/kg/day) 

(mg/kglr.lay) 

(mg1kglday) 

(mgtkgldny) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgtkgtday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day] 

(mglkglday) 

{mqlkqldayl 

(mglkgldriy) 

(mg 1kgtday) 

(mg/kg/day) 

(mgtkgtd;iyJ 

(mglkgtrlay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglc1ay) 

(mglkglrl;:iy\ 

Hazard Quotient 

0 03 

0 002 

0 00003 

0 0005 

0 001 

0 g 

0 008 

1 0 

1 0 

1 0 

16 

0 000003 

0 0007 

0 0002 

0 001 

0 0004 

0 0002 

0 0004 

0 0001 

0 0008 

0 0004 
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Scenario Timeframe: 

Receptor Population: Resident 

Receplor Age: Adu!! 

Medium 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Exposure Medium 

Surface Water 

Exposure Medium Total 

Surface Water 

Exposure Medium Total 

Sediment 

Exposure Point Exposure Route 

Gullies lngeslion 

Exp_ Roule Total 

Dermal 

Exp. Route Total 

Exposure Poinl Total 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp_ Roule Total 

Exposure Point Total 

Gull!es Ingestion 

Exp_ Route Total 

TABLE 7.8.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

Chemical of 

Potential Concern 

Vanadium 

Zinc 

Trlchloroethene 

RDX 

Aluminum 

An!imony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese {Water) 

Vanadium 

Zinc 

Arsenic 

Manganese (Water) 

Arsenic 

Manganese (Water) 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese {SoH) 

Mercury 

Nickel 

Vanadium 

Zinc 

Value 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3039 

49.4 

127 

5.29 

513 

0.370 

476 

0.370 

476 

0.043 

12961 

48.7 

13.1 

1662 

14.5-

1463 

64255 

1730 

1193 

0.93 

159 

38.4 

5842 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concentration CSF/Uni1 Risk 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ugll 

ugll 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

1.5E·07 

1.4E·05 

7.6E-06 

3.9E-07 

7.0E-05 

1.5E-07 

3.BE-08 

5.1E-06 

5.7E-09 

1.9E·07 

7.7E·05 

1.2E-06 

3.2E-06 

1.3E-07 

7.BE-06 

1.0E·OB 

1.3E-05 

9.4E·09 

1.2E-05 

1.5E-09 

4.5E-04 

1.7E-06 

4.6E-07 

5.8E-05 

5.1E-07 

5.1E-05 

2.2E-03 

6.0E-05 

4.2E-05 

3.3E·08 

5.SE-06 

t.3E-06 

2.0E-04 

Uni1s 

{mglkglday) 

{mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.5E.+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

1.5E+OO 

NA 

7.3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day) ' 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kgtdayr' 

(mg/kg/dayr' 

(mg/kg/day)'' 

fmg/kgldayr' 

·(mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kgldayr' 

(mg/kg/dayr' 

(mg/kgtdayr' 

(mg/kg/dayr' 

(mg/kg/day)· 1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mgtkgtdayr' 

(mg/kgtdayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)·' 

{mg/kg/day)"' 

{mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day}· 1 

(mg/kg/day)' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)-' 

Non-Cancer Hazard Calculations 

Cancer Risk ln1ake1Exposure Concentra1ion 

1.4E-07 

9.8E-08 

4.2E-08 

5.7E·08 

2.0E-07 

3.4E-07 

3.4E-07 

3.4E-07 

1.5E-09 

1.SE-08 

1.4E-08 

1.4E-08 

3.0E-08 

3.0E-08 

3.0E-oe 

1.1E·08 

6.9E·07 

7.0E-07 

Value 

4.JE-07 

4.2E·05 

2.2E-05 

1 1E-06 

2.0E·04 

4.JE-07 

1.1E-07 

1.5E-05 

1.7E-07 

5.4E-07 

2.2E-04 

J.6E-06 

9 4E·06 

3.9E-07 

2 JE-05 

3.0E-08 

3.9E-05 

2.7E·08 

3.5E-05 

4.4E-09 

1.3E·03 

5.0E-06 

1.3E-06 

1.7E-04 

1.5E·06 

1.5E-04 

6.5E·03 

1.8E-04 

1.2E-04 

9.5E·08 

1.6E-05 

3.9E-06 

5.9E-04 

Uni1s 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(niglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkgtday) 

(mg/kg/day) 

Value 

1 OE-03 

3 OE-01 

5 OE·Ol 

3 OE-03 

1 OE•OO 

6 OE-05 

3.0E·04 

4 9E-03 

2 5E·05 

7 SE-05 

3 OE-01 

NA 

9 6E-04 

2 6E-05 

3 OE-01 

3 OE-04 

2.4E-02 

3.0E-04 

9.6E-04 

NA 

1.ae ... 00 

4.0E-04 

3.0E-04 

7 OE-02 

5 OE-04 

4 OE-02 

3 OE-01 

NA 

7.2E-02 

3 OE-04 

2 OE-02 

1.0E-03 

3 OE-01 

RIDIRIC 

Un us 

(mglkghiay) 

{mgtkglday) 

(mg/kg/day) 

(mglkgtd;:iy) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mgtkgld;:iy) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mglkg/day} 

{mg/kg/day) 

(mglkgtday) 

(mgtkgfday) 

(mg/kg/day) 

(mgtkglday) 

(mgtkglday) 

(mgtkglday) 

(mg/kglday) 

(mg/kg/day) 

(mglkglday) 

(mg/kgtday) 

{mglkgtday) 

Hazard Ouollen1 

0 000<1 

0 0001 

0 005 

0 00004 

0 0004 

a 0002 

0 01 

0 0004 

0 003 

0 007 

0 007 

0 0007 

0 01 

0 02 

0 00008 

0 05 

0 06 

0 06 

0 06 

0 0001 

0 002 

0 002 

0 00009 

0 04 

0 04 

0 04 

0 04 

0 04 

0 001 

0 01 

0 004 

0 002 

0 003 

0 004 

0 02 

0 002 

0 0003 

0 0008 

0 00<1 

0 002 

0 06 

4/12/2005 



Scenario Timeframe: 

Receptor Population· Resident 

Receptor Age: Adult 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Exposure Medium Exposure Point Exposure Route 

Sediment Gullies Dermal 

Exp. Route Total 

Exposure Point To1al 

Exposure Medium Total 

Sediment Turkey Creek Ingestion 

Exp. Roule Total 

Dermal 

Exp. Route Total 

TABLE 7.B.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INOIANA 

PAGE 6 OF 6 

Chemical of 
Potential Concern 

EPC Cancer Risk Calcula1ions Non-Cancer Hazard Calculahons 

Benzo(a)pyrene 

Aluminum 

Antlmony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Aluminum 

Arsenic 

Iron 

Manganese (Soil} 

Vanadium 

Value 

0.043 

12961 

48.7 

13_1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

1sg 

38-4 

5842 

10500 

30.8 

122000 

1900 

51.2 

10500 

30.8 

122000 

1900 

51.2 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Intake/Exposure Concentration 

Value 

1.6E-09 

O_OE+OO 

O.OE+OO 

1.1E-07 

O.OE+OO 

4.0E-09 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O_OE+OO 

O.OE+OO 

O.OE+OO 

3.7E-04 

l.1E-06 

4.JE-03 

6.GE-05 

1.8E-06 

O.OE+OO 

2.6E·07 

O.OE+OO 

O.OE+OO 

O_OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSFIUnit Risk Cancer Risk Intake/Exposure Concentration 

Value 

7.3E+OO 

NA 

NA 

l .SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mglkgtdayr' 

(mg/kg/day)"' 

{mg/kg/day)" 1 

{mg/kg/day)· 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)·' 

(mgtkg/dayr' 

(mg/kg/day) ' 

(mg/kg/day)"' 

{mg/kg/day)"' 

(mgtkgtdayr' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)'' 

(mglkg/day)" 1 

1.1E-08 

1.SE-07 

1.8E-07 

8.7E·07 

8.7E-07 

a.7E-07 

1.GE-06 

1_6E·06 

Value 

4.SE·09 

O.OE+OO 

O.OE+OO 

3.2E·07 

O.OE+OO 

1 2E·08 

O.OE+OO 

O.OE+OO 

0.0E+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1 1E-03 

3.1E-06 

1.2E·02 

1.9E-04 

s.2E-os 

(mg/kg/day)"' O.OE+OO 

(mg/kg/day)"' 3.9E-07 7.SE-07 

(mg/kg/dayr' O.OE+OO 

(mg/kg/day)"' O.OE+OO 

Urn ts 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

1 OE+OO 

6 OE-05 

3 OE-04 

4 9E-03 

2 SE-OS 

4 OE-02 

3 OE-01 

NA 

2.9E-03 

2.1E-05 

8.0E-04 

2 6E·OS 

3.0E-01 

1 OE+OO 

3.0E-04 

3.0E-01 

7.2E-02 

1 OE·03 

l.OE+OO 

3 OE-04 

3 OE-01 

2 9E-03 

AIDtAIC 

Un11s 

{mg/kgldayl 

(mglkgldriy) 

(mglkglday) 

(mglkgldriy) 

(mg/kg/day) 

(mgtkglday) 

(mg/kglday) 

{mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfl<glday) 

(mg/kg/day) 

{mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtdayJ 

1.SE+OO 

NA 

NA 

NA (mg/kg/day)" 1 O.OE+OO (mg/kg/day) 2 SE-05 {mg/kg/day) 

0 001 

0 0005 

0 002 

0 06 

0 06 
0 001 

0 01 

0 04 

o 003 

o oos 

0 06 

0 003 

Exposure Point Total 2.0E-06 
3.9E·D7 ml 

IF'E~~~o~su=,.=M~e=d~iu=m~T~o~ta=l-....=;;,;,,;,;.;...;...;,.,;,;;;,~~~~~~~~~~~~~~~~~~~~~~~F~~~~~~~~~~~~~~~~~~li=..;.2.~0E~-~06;.,,.~F~~~~~~~~~~~~~~~~~= 

2.0E-06 o 06 

Total of Receplor Risks Across All Media J_SE·03 Total ol Receptor Hazards Across All Media I 17 
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Scenario Timeframe: 

Receptor Popula1ion· Maintenance Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soi! Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 lnges1ion 

Exp. Route Total 

Dermal 

Exp. Route Tola! 

Exposure Point Total 

SWMU 16 Inhalation 

TABLE 7.1.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1 OF 3 

Chemical of EPC Cancer Risk Calculations 

Potential Concern Value Units Intake/Exposure Concentration CSFIUnit Risk 

Value Uni1s Value Units 

T richloroethene 0.031 mg/kg 9-4E·11 (mg/kg/day) 1.3E·02 (mg/kg/day) 1 

Benzo(a)anthracene 2.70 mg/kg 8.2E·09 (mg/kg/day) 7.3E·01 {mg/kglday)' 1 

Benzo(a)pyrene 2.36 mg/kg 7.1E·09 (mg/kg/day) 7.3E+OO (mg/kg/day)'' 

Be nzo(b )I luora nthen e 2.59 mg/kg 7.SE-09 (mg/kg/day) 7.3E·01 {mg/kg/day) ' 

Dibenzo(a,h)anthracene 0-451 mg/kg 1.4E·09 (mg/kg/day) 7.3E+OO (mg/kg/day)·' 

lndeno(1,2,3·cd)pyrene 1.24 mg/kg 3.7E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)·' 

Naphthalene 0.027 mg/kg 8.2E-11 (mg/kg/day) NA (mg/kg/day)· 1 

Aluminum 13725 mg/kg 4.1E·05 (mg/kg/day) NA (mg/kg/day)·' 

Antimony 5.15 mg/kg 1.6E-08 {mg/kg/day) NA (mg/kg/day)' 1 

Arsenic 6.29 mg/kg 1.9E·08 (mg/kg/day) 1.5E+OO (mg/kg/day)· 1 

Copper 70.0 mg/kg 2.1E-07 (mg/kg/day) NA (mg/kglday)· 1 

Iron 21817 mg/kg 6.6E-o5 (mg/kg/day) NA (mg/kg/day) 1 

Lead 127 mg/kg 3.8E-07 (mg/kg/day) NA (mg/kg/day)'1 

Manganese (Soil) 354 mg/kg 1 1E-06 (mg/kg/day) NA (mg/kg/day) 1 

Vanadium 28.3 mg/kg 8.5E·08 (mg/kg/day) NA (mgfkg/day) 1 

Trichloroethene 0.031 mg/kg O.OE+OO (mg/kg/day) 1_3E·02 (mg/kg/day)' 1 

Benzo(a)an!hracene 2.70 mg/kg 1.4E-09 (mg/kg/day) 7 3E·01 (mg/kg/day)·' 

Benzo(a)pyrene 2.36 mg/kg 1.2E-09 (mg/kg/day) 7.3E+OO (mg/kg/day)' 1 

Be nzo(b )fl uora n thane 2.59 mg/kg L3E·09 (mg/kg/day) 7.3E·01 (mg/kglday)' 1 

Dibenzo (a, h) an thracene 0.451 mg/kg 2.JE-10 (mg/kg/day) 7.3E+OO (mg/kg/day)'' 

lndeno( 1,2.3-cd)pyrene 1.24 mg/kg 6.4E·10 (mg/kg/day) 7.3E-01 (mglkg/day)' 1 

Naphthalene 0.027 mg/kg 1.4E-11 (mg/kg/day) NA (mg/kg/day)' 1 

Aluminum 13725 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/day)· 1 

Antimony 5.15 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)· 1 

Arsenic 6.29 mg/kg 7.5E-10 (mg/kg/day) 1.5E+OO (mg/kgtday)·' 

Copper 70.0 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)' 1 

Iron 21817 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)· 1 

Lead 127 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/day)· 1 

Manganese (Soil) 354 mg/kg O.OE+OO (mg/kg/day) NA (rng/kglday)· 1 

Vanadium 28.3 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Trich!oroethene 9.6E·6 mg/rn~ 1.2E·08 (mg/kg/day) 7.0E-03 (mg/kg/day)" 

Benzo(a)an1hracene 2.1E-9 mg/m3 2.5E-12 (mg/kg/day) NA (mg/kg/day) 1 

Benzo{a)pyrene 1.8E-9 mg/m3 2.2E·12 (mg/kg/day) 3.1 E+OO (mg/kg/day)- 1 

Benzo(b)lluoranthene 2.0E-9 mg/m3 2.4E-12 (mg/kg/day) NA (mgtkg/day)' 1 

Dibenzo(a ,h)an!hracene 3.4E-10 mg/m3 4.1E-13 (mg/kg/day) NA (mg/kg/day) 1 

lndeno(1,2 .3-cd)pyrene 9.4E·10 mg/m3 1.1E·12 (mg/kg/day) NA (mg/kg/day) 1 

Naphthalene 4.9E-7 mg/m3 5.9E·10 (mg/kg/day) NA (mg/kg/day) 1 

Aluminum 1.0E·5 mg/m3 1.3E-08 (mg/kg/day) NA (mg/kg/day) 1 

Antimony 3.9E-9 mg/m3 4.7E-12 (mg/kg/day) NA (mg/kglday)' 1 

Arsenic 4.8E·9 mg/m3 5.8E-12 (mg/kg/day) 1 5E+OI (mg/kglday)' 1 

Copper 5.3E-8 mglm3 6.4E-11 (mg/kg/day} NA (mg/kg/day}" 

Iron 1.7E-5 mg/m3 2.0E-08 (mg/kg/day} NA (mg/kg/day)' 1 

Non-Cancer Hazard Calculations 

Cancer Risk ln1ake1Exposure Concentration RID/RIC Hazard Ouol1en1 

Value Uni1s Value Unt!s 

1.2E·12 7.3E-10 [mg/kg/day) 5 OE-01 (mg/kg/day) 0.000000001 

6.0E-09 6.3E·OB {mg/kg/day) NA (mglkglday) 

5 2E-oa 5.5E-oa (mg/kg/day) NA (mgtkglday) 

5.7E-09 6.1E-08 (mg/kg/day) NA (mg/kg/day) 

9.9E-09 1.1E-08 (mg/kg/day) NA (mg/kg/day) 

2.7E-09 2.9E-o8 (mg/kg/day) NA (mg/kg/day) 

.. 6 3E-10 (mg/kg/day) 2 OE-02 (mgtkglday) 0 00000003 

3.2E-04 (mglkglday) 1 OE+OO (mgtkglday) 0 0003 

.. 1.2E-07 (mg/kg/day) 4 OE-04 (mg/kg/day) 0 0003 

2.8E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mglkglday) 0 0005 

1.6E-06 (mg/kg/day) 4 OE-02 (mglkg'day) 0 00004 

5 1E-04 (mg/kg/day) 3.0E·Ol (mg/kg/day) 0 002 

.. 3 OE-06 (mg/kg/day) NA (mg/kg/day) 

8 3E-06 (mg/kg/day) 7 2E·02 (mg/kg/day) 0 0001 

6 6E-07 (mg/kg/day) 1 OE-03 (rnglkglday) 0 0007 

1.0E-07 0 004 

.. O.OE+OO (mg/kg/day) 5.0E-01 {mg/kg/day) 

1.oE-09 1.1E-08 (mg/kg/day) NA (mg/kg/day) 

8.9E·09 9.5E-09 (mg/kg/day) NA (mg/kg/day) 

9.BE-10 1.0E-08 {mg/kg/day) NA {mg/kg/day) 

1.7E-09 1.BE-09 (mg/kg/day} NA (mg/kg/day) .. 
4.7E·10 5.0E·09 (mg/kg/day) NA (mg/kglday) 

.. 1.1E-10 (mg/kg/day} 2 OE·02 (mg/kg/day) 0 000000005 

.. O.OE+OO (mg/kg/day) 1 OE+OO (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 6 OE-05 (mglkglday) 

1.1E-09 5.8E-09 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 00002 

O.OE+OO (mg/kg/day) 4 OE-02 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 3.0E-01 (mg/kg/day) 

.. O.OE+OO (mglkglday) NA (mglkglday) 

.. O.OE+OO (mglkgfday) 2 9E-03 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 2 6E·05 (mg/kg/day) 

1.4E-OB 0 00002 

1.2E-07 0 004 

1.2E·07 0 004 

s.1E-11 9 1E-08 (mg/kg/day) 1 7E·01 (mg/kg/day) 0 0000005 

.. 1 9E-11 (mg/kg/day) NA (mg/kg/day) 

6.7E-12 1 7E-11 (mg/kg/day) NA (mgtkg/day) 

1 BE-11 (mg/kg/day) NA (mg/kg/day) 

3 2E-12 (mg/kg/day) NA (mg/kg/day) 

8 9E-12 (mg/kg/day) NA (mg11<;qtday) 

4 6E-09 (mg/kg/day) a 6E·04 (mglkg/d;iy) [) 000005 

.. 9 8E·08 (mg/kg/day) 1 OE-03 (rnq'kqtday) 000010 

3 7E-11 (mglkglday) NA (mg 1kg/day) 

8.7E-t 1 4 5E-11 (mgfkg/day) NA (rnglkgtday) 

5.0E-10 (mg/kg/day) NA (mglkg.'d;::iy) 

1 6E-o7 (mg/kg/day) NA (mg/kg/day) 

411212005 



Maintenance Workers 

Medium Exposure Medium Exposure Point Exposure Roule 

Surface Soll Air SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Tolal 

Medium Tolal 

Surface Water SurlaceWo1er Gullies Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek Dermal 

II Exp. Route Total II 
Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies Ingestion 

Exp. Route Total 

TABLE 7.1.CTE 

CALCULATION OF CHEM!CAL CANCER RISKS AND NON·CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Lead 

Chemical ol 

Po1entia! Concern 

Manganese (Soil) 

Vanadium 

Trichloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Arsenic 

Manganese (Water) 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Value 

9.7E·B 

2.7E·7 

2.2E-B 

20 4 

24 0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

0.370 

476 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

159 

38.4 

5842 

NSWC CRANE, CRANE INOIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concenlration CSF/Unit Risk 

mg/mJ 

mg/m3 

mg/m~ 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

1.2E-10 

3.2E-10 

2.6E-11 

1 3E-07 

7.4E-09 

8.3E-07 

1.7E-09 

4.SE-10 

6.0E-08 

6.7E-10 

2.2E-09 

9.1E-07 

1.4E-08 

3.8E-08 

1.GE-09 

9.2E-08 

1.1E-10 

1.4E-07 

1.JE-10 

3.9E-o5 

1.SE-07 

4.0E-08 

5.0E-06 

4.4E-08 

4.4E-06 

1.9E-04 

5.2E-06 

3.6E-06 

2.8E·09 

4.8E-07 

1.2E-07 

1.8E-05 

Uni!s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

l.3E-02 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+OO 

NA 

7.3E+OO 

NA 

NA 

l.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uni1s 

(mg/kg/day)·' 

(mg/kg/day)" 1 

(mg/kg/day)·' 

(mglkgldayl 1 

(mg/kg/day)' 

(mg/kg/day) 
1 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day)"' 

(mg/kglday)"' 

(mg/kg/day)' 

(mg/kg/day)·' 

(mg/kg/day) ' 

(mg/kglday)" 1 

(mg/kg/day)" 1 

(mg/kg/day}"1 

(mg/kg/dayr 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mglkg/day)- 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day)- 1 

(mg/kg/day)" 1 

(mg/l<g/day) 1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kgldayJ·' 

(mg/kg/day)' 

Non-Cancer Hazard Calcula11ons 

Cancer Risk lntaketEXposure Concenlrahon 

1 Bc-10 II 

1.8E-10 

1.8E-10 

1.2E-07 

1 6E-09 

8.2E-10 

6.7E-10 

3.1E-09 

3.1E-09 

3.1E·09 

3.1E-09 

1.7E-l0 

1.7E-10 

1.7E-10 

1.?E-10 

1.7E-10 

9.SE-10 

5.9E-08 

6 OE-OB 

Value 

9 iE-10 

2.SE-09 

2.0E-10 

9 7E-07 

5 BE-08 

6.4E-o6 

1 4E-08 

3.SE-09 

4.6E-07 

5.2E·09 

1.7E-OB 

7.1E-06 

1.1E-07 

3 OE-07 

1.2E-08 

7.2E-o7 

B.6E-10 

1.1E-06 

1.0E-09 

3.0E-04 

1 1E-06 

3 1E-07 

3 9E-05 

3 4E-07 

3.4E-05 

1 5E-03 

4 1E·05 

2.8E·OS 

2 2E-00 

3 7E-06 

9 OE-07 

1 4E-04 

Unils 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkgldayJ 

(mglkglday} 

(mg/kg/day) 

(mglkgldayJ 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/l<glday) 

(mg/kg/day) 

Value 

NA 

1 4E-05 

NA 

5 OE-01 

3 OE-03 

1 OE+OO 

6 OE-05 

3 OE-04 

4 9E-03 

2 SE-05 

7 5E-05 

3 OE-01 

NA 

9 6E-04 

2 GE-OS 

3 OE-01 

3 OE-04 

9 GE-04 

NA 

1 OE+OO 

4 OE-04 

3 OE-04 

7 OE-02 

5 OE-04 

4 OE·02 

3 OE-01 

NA 

7 2E-02 

3.0E-04 

2 OE-02 

1 OE-03 

3 OE-01 

RIO/RIC 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglfi;iy) 

(m!=llkq 1day) 

(mglkgtd;iy) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mglkgtday) 

(mgtkglday) 

(mg/kg/day) 

(mgfkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkgtday) 

(mglkgtday) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mgtkgtday) 

(mglkgldnyl 

Hazard Ouo11ent 

0 0002 

0 0003 

0 0003 

o 004 

0 000002 

{) 00002 

0 000006 

0 0002 

0 00001 

o 00009 

0 0002 

0 0002 

o 00002 

0 0003 

0 0005 

0 000002 

0 002 

0 002 

0 002 

0 003 

0 000003 

0 OOi 

II 0 001 

O.OOi 

0 001 

0 OOi 

0 0003 

0 003 

0 001 

0 0006 

0 0007 

0 0009 

0 005 

0 0004 

0 00007 

0 0002 

0 0009 

0 0005 

O O• 
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Main1enance Workers 

Medium Exposure Medium Exposure Point Exposure Roule 

Sediment Sediment Gullies Dermal 

Exp. Route Tolar 

Exposure Poin1 Total 

Exposure Medium Tolal 

Medium Tola! 

Sediment Sediment Turkey Creek Ingestion 

Exp. Route To1al 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 7.1.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical or 

Potential Concern 

Benzo(a)pyrene 

Aluminum 

An1imony 

Arsenic 

Barium 

Cadmium 

Copper 

!ron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Value 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

159 

38.4 

5842 

10500 

30.8 

122000 

1900 

51.2 

10500 

30.B 

122000 

1900 

51.2 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calcula1ions 

Units Intake/Exposure Concenlration CSF/Unit Risk 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

2.2E·11 

O.OE+OO 

O.OE+OO 

l.6E-09 

O.OE+OO 

5.BE-11 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.2E·05 

9.3E-08 

3.7E·04 

5.7E-06 

1.5E-07 

O.OE+OO 

3.7E-09 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

7 3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

l.5E+OO 

NA 

NA 

NA 

NA 

1,5E+OO 

NA 

NA 

NA 

Units 

(mg/kg/day)' 

(mg/kg/day)·' 

(mg/kgtdayr' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) ' 

{mg/kg/dayr' 

(mg/kgldayr 1 

(mg/kg/day) 1 

{mg/kg/day)"' 

(mg/kg/day)·' 

(mglkgldayr 1 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)' 1 

{mg/kglday)· 1 

(mg/kglday)" 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day) ' 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calcula11ons 

Cancer Risk Intake/Exposure Concen1rat1on RIQ/l=llC 

1.6E-10 

2.JE-09 

2.5E-09 

6.3E-oa 

6.3E-08 

o oo·OO II 

1.4E-07 

1.4E-07 

5.5E-09 

5.5E-09 

1.5E·07 

1.5E-07 

1.5E-07 

3.3E-o7 

Value 

1 7E-10 

O.OE+OO 

0 OE+OO 

1.2E-oa 

0 OE+OO 

4.5E·10 

O.OE+OO 

0 OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

2.5E-04 

7.2E-07 

2.9E-03 

4.5E-05 

1.2E-06 

O.OE+OO 

2.9E-OB 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Uniis 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

1 OE+OO 

6 OE-05 

3 OE-0<1 

4 9E-03 

2 5E-05 

<1 OE-02 

3 OE-01 

NA 

2 9E·03 

2.1E-05 

8 OE-04 

2 6E-05 

3 OE-01 

1 OE+OO 

3.0E·Od 

3 OE-01 

7.2E-02 

1 OE-03 

l.OE+OO 

3 OE-04 

3 OE·01 

2 9E-03 

2 6E-05 

Unlls 

(mg1kg/rlay) 

(rnglkg'd;:iy) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglrl;:iy) 

(mg/kg/day) 

/mglkglday) 

(mgncgld;:iy) 

(mg/kglrl;iy) 

(mglkglday) 

(mg/kgtday) 

(mgtkglday) 

(mglkgtday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/Kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Total ol Receplor Hazards Across All Media 

H;izard Ouotrenr 

0 0000<1 

0 00002 

0 00006 

0 01 

0 01 

0 01 

0 0002 

0 002 

0 010 

0 0006 

0 001 

0 01 

0 0001 

0 0001 

0 01 

0.01 

0 01 

0 04 
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Scenario Timeframe; 

Receptor Populalion: Occupalfonal Workers 

Recep1or Age: Adul1 

Medium Exposure Medium 

Surface Soil Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Roule 

SWMU 16 Ingestion 

Exp. Route To!al 

Dermal 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Inhalation 

TABLE 7.2.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE JNDIANA 

PAGE 1 OF 3 

Chemical ol EPC Cancer Risk Calcula1ions 

Po1ential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk 

Value Units Value Units 

Trichloroethane 0.031 mg/kg 1.7E-09 (mg/kg/day) 1 JE-02 (mg/kg/day)·' 

Benzo{a)anthracene 2.70 mg/kg 1.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day) ' 

Benzo(a)pyrene 2.36 mg/kg 1.3E-07 (mg/kg/day) 7.3E+OO (mg/kg/day) ' 

Ben zo(b )II uora nthene 2.59 mg/kg 1.4E-07 (mg/kg/day) 7.3E-01 (mg/kg/day) ' 

Oibenzo(a .h)anthracene 0.451 mg/kg 2-5E-OB (mg/kg/day) 7.3E+OO (mg/kg/day)"' 

lndeno( 1,2.3-cd)pyrene 1-24 mg/kg 6.BE-08 {mg/kg/day) 7.3E-01 (mg/kg/day)"' 

Naphthalene 0.027 mgfkg 1_5E-09 {mg/kg/day) NA (mglkg/day)" 1 

Aluminum 13725 mg/kg 7.GE-04 {mg/kg/day} NA (mg/kg/day)' 

Antimony 5.15 mg/kg 2.BE-07 {mg/kg/day) NA {mg/kg/day) ' 

Arsenic 6.29 mg/kg 3.5E-07 (mg/kg/day) 1.5E+OO (mg/kg/day}"' 

Copper 70.0 mg/kg 3.9E-06 (mg/kg/day) NA (mg/kgfday)·' 

Iron 21817 mg/kg 1.2E-03 (mg/kg/day) NA (mg/kg/day} 1 

lead 127 mg/kg 7.0E-06 (mg/kg/day) NA (rng/kg/dayr' 

Manganese {Soil) 354 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/dayr' 

Vanadium 28.3 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kgldayr' 

Trichloroethane 0.031 mg/kg O.OE+OO (mg/kg/day) 1 3E-02 (mglkg/dayr' 

Benzo(a)an1hracene 2.70 mg/kg 2.6E·OB (mg/kg/day} 7 JE-01 (mgfkg/day) ' 

Benzo{a)pyrene 2 36 mg/kg 2.2E-oa (mg/kg/day) 7.3E+OO (mg/kg/day~·· 

Be nzo(b )II uora n thene 2_59 mg/kg 2.4E-OB (mg/kg/day) 7.3E-01 (mg/kg/day)"' 

Oibenzo(a,h)anthracene 0.451 mg/kg 4_3E-09 (mg/kg/day) 7.3E+OO (mg/kg/day)" 1 

lndeno( 1,2.3-cd)pyrene 1.24 mg/kg 1 2E-OB (mg/kg/day) 7 JE-01 (mg/kg/day) 1 

Naphthalene 0.027 mg/kg 2.GE-10 {mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 13725 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day}" 1 

Antimony 5,15 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)" 1 

Arsenic 6.29 mg/kg 1.4E-08 (mg/kg/day) 1 5E+OO (mg/kg/day)·' 

Copper 70.0 mg/kg O_OE+OO (mg/kg/day) NA (mg/kg/dayr' 

Iron 21817 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr' 

lead 127 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)' 

Manganese (Soil) 354 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr' 

Vanadium 28.3 mg/kg O.OE+OO (mg/kg/day) NA (mg/kgldayr' 

Trichloroe1hene 9.6E·6 mg/m3 2.1E-07 (mg/kg/day) 7_0E-03 (mg/kglday)" 1 

Benzo(a)anthracene 2.1E·9 mglm3 4.SE-11 (mg/kg/day} NA (mg/kg/day)" 1 

Benzo(a)pyrene 1.BE-9 mglm3 4_0E-11 {mg/kgfday) 3.1E+OO (mg/kg/day) 1 

Benzo(b)fluoranthene 2.0E-9 mg/m3 4.3E-11 (mg/kg/day) NA (mg/kg/day)" 1 

Dibenzo{a,h)anthracene 3.4E-10 mglm3 7.6E-12 {mg/kg/day) NA (mg/kg/day)" 1 

lndeno(1,2,3-cd)pyrene 9.4E-10 mg/m3 2.1E-11 (mg/kg/day) NA (mg/kg/day)" 1 

Naphthalene 4.9E-7 mg/m3 1.1E-OB (mg/kg/day) NA {mg/kg/day}" 1 

Aluminum 1.0E-5 mg/m3 2.3E-07 (mg/kg/day) NA {mg/kg/day)" 1 

Antimony 3.9E-9 mg/m3 8.6E-11 {mg/kg/day) NA (mg/kg/day)'' 

Arsenic 4.SE-9 mg/m3 1.1E-10 (mg/kg/day) 1.SE+01 (mg/kg/dayr 1 

Copper 5.3E-8 mglm3 1.2E-09 (mg/kg/day) NA {mglkg/day)" 1 

Non-Cancer Hazard Calcula11on5 

Cancer Risk Intake/Exposure Concentrahon RfQ/RfC Hazard Ouo!1Ant 

Value Uni ls Value Uni ls 

2.2E-11 1 JE-08 (mg/kg/day) s oe.01 (mg/kg/d;iy) 0 00000003 

1.1E-07 1 2E·06 (mg/kg/day) NA (mglkgtday) 

9.5E-07 1 OE-06 (mg/kg/day) NA (mglkgtda.y) 

1.0E-07 1 1E-06 (mgtkgfday) NA (mgtkgtdayl 

1.BE·07 1.9E-07 (mg/kg/day) NA {mg/kg/day) 

5.0E-08 5.3E-07 (mglkg/d;:iy) NA (mglkgld;:iy] 

-- 1.2E·08 (mg/kg/day) 2.oE-02 (mg/kgld;iy) 0 0000006 

5 9E·03 (mg/kg/day) 1 OE+OO (mg/kg/day) 0 006 

2.2E-06 (mg/kg/day) d OE-Od (mg/kg/day) 0 006 

5-2E-07 2.7E-06 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 009 

3.0E-05 (mg/kg/day) 4 OE-02 (mgtkglday) 0 0008 

-- 9 4E-03 (mglkgfday) 3 OE-01 (mgtkglday) 0 03 

5.4E-o5 (mg/kgtday) NA (mgtkg/day) 

-- 1.5E-04 (mg/kg/day) 7 2E-02 (mglkgtday) 0 002 

1.2E-05 (mgfkg/day) 1 OE-03 {mglkglday) o 01 

1.9E-06 II o 01 

0.0E+OO {mgfkg/day) 5 OE-01 (mglkglday) 

1.9E-OB 2.0E-07 (mgfkg/day) NA (mg/kg/day) 

1.GE-07 1.7E-07 (mglkgtday) NA (mglk9tday) 

1 BE·OB 1 9E-07 (mg/kg/day) NA (mg/kgld;:iy) 

3. 1E-OB 3.3E-OB {mg/kg/day) NA (mglkglday) 

B GE-09 9.1E-OB (mg/kg/day) NA (mgtkglc1ayl 

2.0E-09 (mg/kg/day) 2 OE-02 (mglkglday) 0 00000010 

.. 0 OE+OO (mg/kg/day} 1 OE+OO (mg/kg/day) 

O.OE+OO (mg/kg/day) 6 OE-05 (mglkglday) 

2_1E-08 1.1E-07 (mg/kgfday) 3 OE-04 (mg/kg/day) 0 0004 

-- O.OE+OO (mg/kglday) 4 OE-02 (mglkglday) 

O.OE+OO (mg/kg/day) 3 OE-01 (mgtkgtday) 

O.OE+OO (mg/kg/day) NA (mglkg/d<ty) 

-- O.OE+OO (mg/kg/day) 2 9E·03 (mg/kg/day) 

O.OE+OO (mgfkglday) 2 6E-OS (mglkglday) 

2.GE-07 0 0004 

2.2E-06 o 01 

2.2E-06 o 01 

1.5E-09 1.7E-06 (mg/kg/day) l 7E·01 {mg/kg/day) 0 00001 

-- 3.5E-10 (mg/kg/day) NA (mg/kg/day) -· 
1.2E-10 3.1E·10 (mg/kg/day) NA {mglkgtd<iy) 

-- 3.4E-to {mg/kg/day) NA (mg/kg/day) 

-- 5.9E-1t (mg/kg/day) NA (mglkglday) 

-- l.6E-l0 {mg/kg/day) NA (mg/kg/day) 

-- 8.4E-08 (mg/kgfday) B.GE-04 (mg/kgfday) 0.0001 

-- 1.BE·06 {mg/kg/day) 1.0E-03 (mg/kg/day) 0 002 

-- 6.7E-10 (mg/kg/day) NA (mg/kgfday) 

1_6E-09 B.2E-10 (mg/kg/day) NA (mg/kg/day) 

-- 9.1E·09 (mg/kg/day) NA (mglkglday) ·-

4/1212005 



Scenario Timelrame: 

Receptor Population: Occupational.Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Polnl Exposure Route 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Tola/ 

SWMU 16 Ingestion 

Exp. Route Total 

TABLE 7.2.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemical of 
Potential Concern 

Manganese (Soil) 

Vanadium 

1, 1,2,2· Tetrachloroe1hane 

1, 1,2·Trichloroethane 

1, 1-Dichloroethene 

1,2.3-Trichloropropane 

1.2-Dichloroelhane 

Benzene 

Bromodichlorome1hane 

Carbon Tetrachloride 

Chloroform 

cis· 1,2·Dichloroethene 

Methylene Chloride 

Tetrach!oroethene 

Toluene 

lrans· 1,2·Dichloroethene 

T richloroe1hene 

Vinyl Chloride 

Pyridine 

2·Nitrotoluene 

2 ,4,6· Trinitrotoluene 

2·Amino·4.6·Dinitro\oluene 

4·Amino·2.6·Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concenlralion CSF/Unit Risk 

1.7E·5 

9.7E-e 

2,7E-7 

2.2E-e 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ugtL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ugtL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

3.7E-07 

2.1E-09 

5.9E-09 

4.7E·10 

1.7E·06 

2.0E-05 

1.2E-05 

1.6E-06 

1.7E·06 

1.9E·06 

1.6E·06 

2.8E·06 

4.7E·06 

3.2E·04 

3.0E·06 

1.2E-05 

2.1E-05 

3.2E·06 

2.3E-02 

2.7E-05 

2.1E·06 

1.9E-07 

3.1E-07 

1.3E-06 

8.0E-07 

2.8E-05 

2.6E·02 

8.2E-07 

5.8E·06 

3.1E-04 

2.1E-06 

5.0E·07 

3.5E-05 

9.0E·05 

3.2E-02 

1.5E·05 

3.6E-05 

5.SE-03 

1.6E-04 

3.2E·05 

Units 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

2.oE-01 

5.7E·02 

NA 

2.0E·03 

9.1E-02 

5 5E·02 

6 2E·02 

1.3E-01 

NA 

NA 

7.SE-03 

5.4E-01 

NA 

NA 

1 3E-02 

1.5E+OO 

NA 

2.3E-01 

3.0E·02 

NA 

NA 

1 1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Unils 

(rng/1<.g/dayr' 

(mgtk.g/dayr' 

(mglkg/dayr' 

(mglkg/dayr' 

(mg/kg/day)" 

(mg/kg/day)' 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)' 

(mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

{mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)' 

(mg/kg/day)·' 

(mg/kg/dayr' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)'' 

{mg/kg/day)· 1 

(mg/kg/day)·' 

{mg/kg/day)'' 

(mg/kg/dayr 1 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/day)·' 

(mgtkgtdayr' 

(mg/kg/day)'' 

Non.Cancer Hazard Calculations 

Cancer Risk r1-'"-'"-'-"'_E,.,_o,_u~••_C_o_nc_•_n1_,._,,o_n_,_ ___ R_ITOl_R_1c ___ -l Hazard Ouohent 

3.2E-09 

3.2E·09 

3.2E·09 

2.2E·06 

3.4E-07 

1.1E-os 

3.2E-09 

1.5E-07 

1.oE-07 

9.9E·OB 

3 7E-07 

2.2E-os 

6.5E-06 

3.0E·04 

4.0E-05 

4.4E·08 

9.4E·09 

3 OE-06 

8.7E-06 

3.6E-04 II 

Value 

2.SE-06 

1.7E·08 

4.6E·08 

3.7E·09 

1 3E-05 

1.6E·04 

9 OE-05 

1.2E-05 

1.3E-05 

1.5E·05 

1.2E-05 

2 2E-05 

3 6E·05 

2 5E-03 

2 3E·05 

9 JE-os 

1.6E·04 

2.5E-05 

1 8E-01 

2 1E-04 

1.6E-05 

1.5E-06 

2.4E·06 

1.oE-05 

6 2E·06 

2 2E-04 

2.0E·01 

6.4E·06 

4.5E·05 

2.4E-03 

1.6E-05 

3.9E-06 

2.7E·04 

7.0E-04 

2.5E-01 

1.2E-04 

2.SE-04 

4.2E·02 

1.2E·03 

2.5E·04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E·05 

NA 

6 OE-02 

4 OE·03 

5 DE·02 

6 OE-OJ 

2 OE-02 

4 OE-03 

2 OE-02 

7 OE-04 

1 DE·02 

1 OE·02 

6 OE-02 

1 OE-02 

2.oE-01 

2 OE-02 

5 OE-01 

3 OE·OJ 

1.0E·03 

1 OE·02 

5 OE-04 

2 OE-04 

2 OE-04 

3 OE-03 

1 OE"'OO 

4.0E-04 

3.0E-04 

7.0E·02 

2.0E-03 

5 OE·04 

3.0E-03 

2.0E-02 

3.0E-01 

NA 

2 OE-03 

2.<IE-02 

2 OE-02 

1.0E-03 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mglkglrlay) 

(mglkglrl;iy) 

(mglkq.'d;iy) 

(mglkgtdayl 

{mg/kg/day) 

(mglkglday) 

(mglkqlrl;iyl 

(mglkqlrl;iy) 

(mgtkglday) 

(mgtkqld;iy} 

(mglkg/rlay) 

(mglkg/rl;iy) 

(mg/kg/day) 

(mglkgfdayl 

(mglkglrl;iyJ 

(mglkqlday) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

{mg/kg/day) 

(mglkglday) 

(mgfkgldo:1y) 

[mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0 003 

0 005 

0 005 

0 005 

0 07 

0 0002 

0 o.: 

0 002 

0 002 

0 0006 

0 004 

0 0006 

0 OJ 

0 004 

0 2 

0 0004 

0 009 

0 0008 

0 001 

0 07 

0 02 

0 0001 

0 005 

0 05 

0 03 

0 07 

02 

0 02 

02 

0 03 

0 008 

0 008 

0 09 

o o• 
08 

0 1 

18 

0 06 

03 

'6 

4/12/2005 



Occupational Workers 

Medium Exposure Medium Exposure Poinl Exposure Route 

Groundwater Groundwa!er SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.2.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 
Potential Concern 

1, 1,2,2-Tetrachloroethane 

1, 1,2-T richloroelhane 

1, 1-Dichloroethene 

1 ,2,3· Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tatrachloride 

Chloroform 

cis- 1 ,2-Dlchloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

lrans-1.2-Dichloroe!hene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2·Nltrotoluene 

2.4 ,6-Trini1ro!oluene 

2-Am lno-4 . 6-Din ii ro1o luen e 

4-Am ino-2. 6-Di n ii ro1o lu en e 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Bery!ltum 

Cadmium 

Chromium 

Coban 

Iron 

Lead 

Li1hium 

Manganese (Waler) 

Nickel 

Vanadium 

Value 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.56 

4.24 

286 

2.70 

10.9 

19.0 

2.69 

21055 

24 2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.BB 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

EPC Cancer Risk Calculations 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ugll 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concentralion 

Value 

4.2E-08 

3.7E-07 

3.1E-07 

3.7E-OB 

1.6E-08 

5.6E·08 

2.SE-08 
1.5E-07 

B.4E-OB 

7.7E-06 

2.2E-08 

1.4E·06 

1.4E·06 

5.6E-08 

7.7E·04 

2.7E-o7 

6.5E-09 

4.9E·09 

1.6E·09 

1, IE-OB 

2 3E-OB 

4.7E-08 

1.4E-05 

4.5E·10 

3.2E-09 

1.7E-07 

1.1E·09 

2.8E·10 

3.9E·08 

5.0E·08 

1,8E·05 

8.3E-09 

9.8E-09 

3.0E·06 

1.BE-08 

1.8E·08 

Unils 

{mg/kg/day) 

(mg/kg/clay) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E·02 

6.2E-02 

1.JE-01 

NA 

NA 

7.5E-03 

5.4E·01 

NA 

NA 

1.JE-02 

l.5E+OO 

NA 

2.3E·01 

3 OE·02 

NA 
NA 

1.1E-01 

NA 

NA 

l.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

Units 

(mg/kgldayr1 

{mg/kg/day)· 1 

(mg/kg/dayr 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kgtdayr' 

(rng/kg/dayr' 

(mg/kg/day)' 

(mg/kg/day)'' 

(mg/kg/day) ' 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kgldayr' 

(mg/kg/day)' 

(mg/kg/day)·' 

(mglkg/day) ' 

(mglkgtdayr' 

(mg/kg/day)' 

{mg/kg/day) ' 

[mg/kg/day)·' 

(mg/kg/day) ' 

(mg/kg/day)·' 

{mg/kg/day)"' 

{mg/kg/dayr' 

{mg/kg/day) 1 

{mg/kg/day)"' 

{mg/kg/day)·' 

{mg/kg/day) 1 

{mg/kg/day)"' 

{mg/kg/day) 1 

{mg/kg/day)"' 

{mg/kg/day)"' 

(mg/kg/day)"' 

Non-Cancer Hazard Calcula1ions 

Cancer Risk Intake/Exposure Concenlrahon 

B.4E·09 

2.1E·OB 

7.4E-11 

1.5E-09 

3.1E·09 

1.6E-09 

2.0E·OB 

l.7E-10 

7.7E·07 

1.0E·05 

4.1E-o7 

1.1E·09 

4.7E·11 

5.2E·09 

4.SE-09 

1.1E-05 

Value 

3.3E-o7 

2.9E-o6 

2.4E·06 

2.9E-07 

1.2E-07 

4.4E·07 

2 OE-07 

1.2E·06 

6.5E·07 

6.0E-05 

1 7E-07 

1 1E-05 

1 lE-05 

4 3E·07 

6.0E-03 

2 IE-06 

5 1E-OB 

3.BE·OB 

1.2E-OB 

8 9E·08 

t.BE-07 

3 7E-07 

1. IE-04 

3.5E-09 

2 5E-OB 

1.3E-06 

8.9E·09 

2.1E·09 

3 OE-07 

3.9E-07 

1.4E-04 

6.4E·08 

7.6E-08 

2.3E-05 

1.4E-07 

l.4E-07 

Uni!s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mgfkg/day) 

{mglkgfd;iy) 

{mglkgld;iy) 

{mglkgfd;iy) 

{mgtkg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6.0E·02 

4 OE-03 

5 OE-02 

6.0E-03 

2 OE-02 

4 OE-03 

2 OE·02 

7 OE-04 

1 OE·02 

1 OE-02 

6 OE·02 

1 OE-02 

2 OE·01 

2 OE·02 

5 OE-Ot 

3 OE-03 

1 OE-03 

1 OE-02 

5 oE.04 

2 OE·O"° 

2 OE·04 

3 OE·03 

1 oE .. oo 
6 OE·OS 

3 OE·04 

4 9E·03 

I 4E·05 

2 5E·05 

7 5E-05 

2 OE-02 

3 OE·01 

NA 

2.0E-03 

9.6E-04 

8 OE·04 

2 6E-05 

RfO/RIC 

Uni ls 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkg/day) 

(mglkgld;iy) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkqtd<iyl 

(mglkg!d;iy) 

(mglkgtd;iy) 

(mglkqfrl;iyl 

(mgnc;gld;iy) 

[mglkqtd;:iy) 

(mglkqtd;iyl 

(mglkglday) 

(mqlkgfciay) 

lmqlkglrlay) 

(inqlkglciay) 

(mglkglciay) 

(mgtkglday) 

(mglkglrlayl 

(mg/kg/day) 

(mgfkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mgl~glday) 

(mgtkglday) 

(mg/kglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

Hazard Quotient 

0 000005 

0 0007 

0 00005 

0 00005 

o 000006 

0 0001 

0 00001 

0 002 

0 00007 

0 006 

0 000003 

0 001 

0 00006 

0 00002 

0 01 

0 0007 

0 00005 

0 000004 

0 00002 

0 0004 

0 000~ 

c 0001 

0 0001 

0 00006 

0 00008 

0 0003 

0 0006 

0 00009 

0 004 

0 00002 

0 0005 

0 00004 

0.02 

0 0002 

0 005 

0.06 

3.7E·04 ~ 
lt=~~--~~-:=~====E~~o'="='e=M=e=di=um~To=ta=t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9F~3=.7=E=-0=4~~F=~~~~~~~~~~~~~~~~~9 6

2 Medium Total 3.7E-04 

Total of Receptor Risks Across All Media 3.8E·04 To1al ol Receplor Hazards Across All Media 9 3 
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Scenario Timelrama: 

Aeceplor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Surface Soil 

Exposure Medium 

Suri.ace Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Inhalation 

TABLE 7 3.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1 OF4 

Chemical of EPC Cancer Risk Calculations 

Potential Concern Value Units Intake/Exposure Concentration CSF/Unil Risk 

Value Units Value Units 

Trichloroethane 0.031 mg/kg 2.0E-10 (mg/kg/day} 1.3E-02 (mglkg/day)' 1 

Benzo(a}anlhracene 2.70 mg/kg 1.SE-08 (mg/kg/day) 7.3E·01 (mg/kg/day) 1 

Benzo(a)pyrene 2.36 mg/kg 1.SE-08 {mg/kg/day} 7.3E+OO {mg/kg/day) 1 

Be nzo(b }fluora nthene 2.59 mg/kg 1.7E-08 {mg/kg/day) 7.3E·Ol {mg/kg/dayr 1 

Dibenzo{a,h)anthracene 0.451 mg/kg 2.9E-09 {mg/kg/day) 7.3E+OO (mg/kg/day)" 1 

lndeno(1,2,3·cd)pyrene 1.24 mg/kg 8.1E-09 (mg/kg/day) 7.3E·01 (mg/kg/dayr 1 

Naphthalene 0.027 mg/kg 1.8E·10 (mg/kg/day) NA (mg/kg/dayr 1 

Aluminum 13725 mg/kg 8.9E-o5 (mg/kg/day) NA (mg/kg/dayr1 

Anlimony 5.15 mg/kg 3.4E-08 (mg/kg/day) NA (mg/kg/day)"' 

Arsenic 6.29 mg/kg 4.1E·08 (mg/kg/day) 1.5E+OO (mg/kg/day)" 1 

Copper 70.0 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)· 1 

Iron 21817 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/dayr 1 

Lead 127 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)" 1 

Manganese (Soil) 354 mg/kg 2.3E-06 (mg/kg/day) NA (mg/kg/day)"' 

Vanadium 28.3 mg/kg 1.BE-07 (mg/kg/day) NA (mg/kg/dayr' 

Trichloroethane 0.031 mg/kg O.OE+OO {mg/kg/day) 1.3E-02 {mg/kg/day)' 1 

Benzo(a}anlhracene 2.70 mg/kg 5.7E-09 {mg/kg/day) 7.3E·01 {mg/kg/day)" 1 

Benzo(a)pyrene 2.36 mg/kg 5.0E·09 (mg/kg/day) 7.3E+OO {mg/kg/day)· 1 

Benzo(b) fluoranth en e 2.59 mg/kg 5.4E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)" 1 

D1benzo{a,h)anthracene 0.451 mg/kg 9.5E-10 (mg/kg/day) 7 3E+OO (mg/kg/day)· 1 

lndeno(1,2,3-cd)pyrene 1.24 mg/kg 2.6E·09 (mg/kg/day) 7.3E-01 (mg/kg/day)' 1 

Naph1halene 0.027 mg/kg 5.7E-11 (mg/kg/day) NA (mgtkg/dayr
1 

Aluminum 13725 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)'' 

Antimony 5.15 mg/kg O.OE+OO (mglkgfday) NA (mg/kgtdayr1 

Arsenic 6.29 mg/kg 3.0E-09 (mg/kg/day) 1.5E+OO (mg/kg/day)"' 

Copper 70.0 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Iron 21817 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day) ' 

Lead 127 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/dayr' 

Manganese (Soil) 354 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/d~y) ' 

Vanadium 28.3 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Trichloroethane 9.6E-6 mg/m3 3.0E·09 (mg/kg/day) 7.0E-03 (mg/kg/day)"' 

Benzo(a}anthracene 2.1E-9 mg/m3 6.4E-13 {mg/kg/day} NA (mg/kg/day)"' 

Benzo(a)pyrene 1.SE-9 mg/m3 5.6E·13 (mg/kg/day) 3.1E+OO (mg/kg/day)"' 

Be nzo(b )fluora n thane 2.0E-9 mg/m3 6.TE-13 {mg/kg/day) NA {mg/kg/day)"' 

Dibenzo(a,h)anthracene 3.4E-t0 mg/m3 1.TE-13 {mg/kg/day) NA (mg/kg/day)"' 

lndeno(1,2,3-cd)pyrene 9.4E-10 mg/m3 2.9E·13 (mg/kg/day) NA (mg/kg/day)·' 

Naphthalene 4.9E·7 mg/m3 1.5E-10 (mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 1.0E-5 mg/m3 3.3E·09 (mg/kg/day) NA {mgtkgtday)· 1 

Antimony 3.9E·9 mgtm3 1.2E-12 (mg/kg/day) NA (mg/kg/day)"' 

Arsenic 4.BE-9 mglm~ 1.5E·12 (mg/kg/day) 1.5E+01 {mg/kg/day)" 1 

Copper 5.3E·8 mg/m3 1.7E-11 (mg/kg/day) NA (mg/kg/day)· 1 

Non-Cancer Hazard Calcu!ahons 

Cancer Risk Intake/Exposure Concentra1ion AID/RIC Hazard Ouo11en1 

Value Units Value Uni1s 

2.6E·12 1.3E-09 (mg/kg/day) s.oE-01 (mg/kg/day) 0 000000003 

1.3E·08 1.1E·07 {mg/kg/day) NA (mg/kg/day) ·-
1.1E·07 9.8E·08 (mg/kg/day} NA (mg/kglday) 

1.2E·08 l.1E·07 (mg/kg/day} NA (mg/kglday) 

2.1E·08 1.9E·OS (mg/kg/day) NA (mg/kg/day) 

5.9E-09 5.1E-08 (mg/kg/day) NA (mg/kg/day) 

-- 1. 1E·09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0 00000006 

-- 5.7E·04 (mg/kg/day) t.OE+OO (mg/kg/day) 0 0006 

2.1E·07 (mg/kg/day) 4 OE·04 (mg/kg/day) 0 0005 

6.1E-08 2.GE-07 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 0009 

-- 2.9E·06 (mg/kg/day) 4 OE-02 (mg/kg/day) 0 00007 

-- 9.0E-04 (mg/kg/day) 3 OE·Ot (mg/kg/day) 0.003 

-- 5.3E-06 (mg/kg/day) NA (mg/kg/day) 

-- 1 5E·05 (mg/kg/day) 7.2E-02 (mglkglday) 0 0002 

-- 1.2E-06 {mg/kg/day) i.OE·03 (mg/kg/day) 0 001 

2.3E-07 0 006 

-- O.OE+OO {mg/kg/day} 5.0E-01 (mg/kg/day) 

4.1E·09 3.GE-08 {mg/kg/day) NA (mg/kg/day) -· 
3.6E-08 3.2E-OB (mg/kg/day) NA (mg/kg/day) 

4.0E-09 3.5E-08 (mg/kg/day) NA (mg/kg/day) 

6.9E-09 6.0E-09 (mg/kg/day) NA (mg/kg/day) 

1.9E-09 1.7E·08 (mg/kg/day) NA (mg/kg/day) 

-- 3.6E-10 (mg/kg/day) 2 OE-02 (mg/kg/day) 0 00000002 

O.OE+OO (mg/kg/day) 1 OE+OO {mg/kg/day) 

-- O.OE+OO (mg/kg/day) 6 OE-05 (mg/kglday) 

4.6E-09 1.9E-oa (mg/kg/day) 3.0E-04 [mg/kg/day) 0 00006 

-- O.OE+OO (mg/kg/day) 4 OE·02 (mg/kg/day) 

-- O.OE+OO (mg/kg/day) 3.0E-01 (mg/kg/day) .. 
O.OE+OO (mglkglday) NA (mg/kg/day) 

-- 0 OE+OO (mg/kg/day) 2 9E·03 {mg/kg/day) 

-- 0.0E+Oo" {mg/kg/day) 2 6E·05 {mg/kg/day) 

5.SE-08 0 00006 

2.SE-07 0 006 

2.SE-07 0 006 

2.1E-11 1.9E·08 (mg/kg/day) 1 7E·01 {mg/kg/day) 0 0000001 

-- 4.1E-12 (mg/kg/day) NA (mg/kg/day} .. 
1.7E-12 3.6E-t2 (mg/kg/day) NA (mglkglday) 

-· 3.9E·12 {mg/kg/day} NA (mglkglday) 

-- 6.SE-13 {mg/kg/day) NA (mg/kg/day) 

-- 1.9E-12 (mg/kg/day) NA (mgtkgldayJ 

-- 9.7E·IO {mg/kg/day) a 6E-04 (mg/kg/day) 0 000001 

-- 2.1E-08 (mg/kg/day) 1 OE-03 (mg/kg/day) 0 00002 

-- 7.SE-12 (mglkgtday) NA (mg/kg/day) 

2.3E-11 9.5E·12 (mg/kg/day) NA (mg/kg/day) 

-· 1.TE·IO {mg/kg/day) NA (mg/kg/day) 
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Scenario Timelrame: 

Receptor Population: Trespassers 

Receptor Age: Adolescen1s 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water 

Exposure Medium Tolal 

otar 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Poinl Total 

Gullies Ingestion 

Exp. Rou!e Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.3CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemical of 
Potential Concern 

Manganese (Soil) 

Vanadium 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Vanadium 

Zinc 

Trlchloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Value 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-8 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 4 

EPC Cancer Risk Calculations 

Units 

mg/m3 

mg/m3 

mg/m1 

mg/m3 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ln1ake/Exposure Concentration 

Value 

5.2E-09 

3.0E-11 

B.4E-11 

6.7E-12 

2.7E-07 

3.1E-07 

3.6E-o5 

7.6E-08 

1.9E-08 

2.6E-06 

2.9E-08 

4.8E-08 

4.0E-05 

6.3E-07 

1.7E-06 

6.9E-08 

6.7E-06 

3.0E-07 

1.7E-OB 

2.2E-06 

4.7E-09 

1.2E-09 

1.6E-07 

1.8E-09 

S.9E-09 

2.5E-06 

3.9E-08 

1.0E-07 

4.3E-09 

2.SE-07 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unil Risk 

Value 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E·01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

{mg/kg/day)· 1 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day) 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kgldayr 1 

(mg/kg/day)· 1 

(rng/k.g/dayr1 

(mg/kg/dayr1 

(mgtkgtdayr 1 

(mg/kg/dayr 1 

(mgtkg/dayr 1 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mgtkgldayr 1 

(mgfkgldayr 1 

(mg/kg/day)· 1 

(mg/kg/dayr1 

Non-Cancer Hazard Calcula!1ons 

Cancer Risk Intake/Exposure Concentration 

4.SE-11 

4.5E-11 

4.5E-11 

2.BE-07 

3.5E-09 

3.4E-08 

2.9E-08 

6.7E-OB 

3.9E-o9 

1.9E-09 

7.60-09 II 

7.5E-OB II 
7.SE-08 II 
7.5E-08 II 

Value 

3.3E-OB 

1.9E-10 

5.3E·10 

4.3E-11 

1.7E-06 

2.0E-06 

2.3E-0'1 

4.8E-07 

1.2E-07 

\.7E-05 

1.9E·07 

3.0E-07 

2.5E-0'1 

4 OE·06 

1.1E-05 

4.4E-07 

4.2E-05 

1.9E-06 

1. 1E·07 

1 4E-o5 

3.0E-08 

7.7E-09 

1.0E-06 

1.2E-OB 

3.BE-08 

1.6E-05 

2.5E-07 

6.5E-07 

2.7E-08 

1.6E-06 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 '1E-05 

NA 

5 OE·01 

3.0E-03 

1 OE+OO 

4 OE·0'1 

3.0E-04 

7.0E·02 

5 OE·04 

3.0E·03 

3.0E-01 

NA 

2.4E-02 

1 OE-03 

3 OE-01 

5.0E-01 

3 OE-03 

1 OE+OO 

6 OE-05 

3 OE-04 

4.9E-03 

2.5E-05 

7 5E-05 

3 OE-01 

NA 

9 GE-04 

2 6E-05 

3 OE-01 

RID/RIC 

(mg/kg/day) 

(mg/kgtday) 

{mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard Ouot1enl 

0 0000'1 

0 00006 

0 00006 

0 00006 

0 007 

0.000003 

0 0007 

0 0002 

0 001 

0 0004 

0 0002 

0 0004 

0 0001 

0 0008 

0 0004 

0 0004 

0 0001 

0 005 

0 000004 

0 00004 

0.00001 

0 0005 

0 00003 

0 0002 

0 0005 

0 0005 

0.00005 

0 0007 

0 001 

0 000005 

0 004 

0 009 

0.009 

0 02 

4/12/2005 



Population: Trespassers 

Medium Exposure Medium Exposure Point Exposure Route 

Surface Water Surface Water Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sedimen! Gullies lnges!ion 

ExP Roule Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 7.3.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 4 

Chemical of EPC Cancer Risi< Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk 

Value Units Value Units 

Arsenic 0.370 ug/L 4.BE-09 {mg/kg/day) 1.SE+OO {mglkg/day}' 1 

Manganese (Water) 476 ug/L 6.2E-06 {mg/kg/day) NA (mgll<g/day)· 1 

Arsenic 0.370 ug/l 3.0E-10 {mg/kg/day) 1.SE+OO (mg/kg/day)' 1 

Manganese (Wa1er) 476 ug/L 3.BE-07 (mg/kg/day) NA (mg/kg/day)'' 

Benzo(a)pyrene 0.043 mg/kg 2.8E-10 (mg/kg/day) 7.3E+OO (mg/kg/day)·' 

Aluminum 12961 mg/kg 8.4E-os (mg/kg/day) NA (mg/kg/day)"' 

Antimony 48.7 mg/kg 3.2E-07 (mg/kg/day) NA (mg/kg/day)·' 

Arsenic 13.1 mg/kg 8.SE-08 (mg/kg/day) 1.SE+OO (mg/kg/day)·' 

Barium 1662 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)·' 

Cadmium 14.5 mg/kg 9.4E-08 (mg/kg/day) NA (mg/kg/day)"' 

Copper 1463 mg/kg 9.5E-06 (mg/kg/day) NA (mg/kg/day)"' 

Iron 64255 mg/kg 4.2E-04 (mg/kg/day) NA (mg/kg/day)·' 

Lead 1730 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/dayr' 

Manganese (Soil) 1193 mg/kg 7.BE-06 (mg/kg/day) NA (mg/kg/day)"' 

Mercury 0.93 mg/kg 6.1E-09 (mg/kg/day) NA (mg/kg/day)"' 

Nicker 159 mg/kg 1.0E-06 (mg/kg/day) NA (mg/kg/day)"' 

Vanadium 38.4 mg/kg 2.5E-07 (mg/kg/day) NA (mg/kg/day)· 1 

Zinc 5842 mg/kg 3.8E-05 (mg/kg/day) NA (mg/kg/day)" 1 

Banzo(a}pyrene 0.043 mg/kg 9.0E-11 (mg/kg/day) 7.3E+OO {mg/kg/day)' 1 

Aluminum 12961 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Antimony 48.7 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)·' 

Arsenic 13.1 mg/kg 6.3E-09 (mg/kg/day) 1.5E+OO (mg/kg/day)" 1 

Barium 1662 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Cadmium 14.5 mg/kg 2.3E-10 (mg/kg/day) NA (mg/kg/day)·' 

Copper 1463 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day}" 1 

Iron 64255 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Lead 1730 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Manganese (Soi!) 1193 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)' 1 

Mercury 0.93 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Nickel 159 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Vanadium 38.4 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Zinc 5842 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Ouot1en1 

Value Units Value Units 

7.2E-09 3.1E-08 {mg/kg/day} 3 OE-04 (mg/kg/day) 0 0001 

.. 3.9E-o5 (mg/kg/day) 2 4E-02 (mg/kg/day) 0 002 

7.2E-09 0 002 

4.SE-10 1.9E-09 (mg/kg/day) 3.0E-04 (mgtkg/day) 0 000006 

.. 2 4E-06 (mg/kg/day) 9.6E·04 (mg/kg/day) 0 003 

4.SE-10 0 003 

7.7E-09 0 004 

7.7E-09 0 004 

7.7E-09 0 004 

2.0E-09 1.8E-09 (mg/kg/day) NA (mg/kg/day) 

5 4E-04 (mg/kg/day) 1 OE•OO (mg/kg/day) 0 0005 

2.0E-06 (mg/kg/day) 4 OE-04 (mglkglday) 0.005 

1.3E-07 5 4E·07 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 002 

6 9E-05 (mg/kg/day) 7 OE-02 {mglkglday) 0 0010 

.. 6.0E-07 (mg/kg/day) 5 OE-04 {mglkg/day) 0 001 

.. 6.1E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0002 

.. 2.7E-03 (mg/kg/day) 3 OE-01 {mg/kgtday) 0 009 

.. 7.2E-o5 (mg/kg/day) NA (mg/kg/day) .. 

.. 4.9E-05 (mg/kg/day) 7.2E-02 (mglkglday) 0 0007 

.. 3.9E-oa {mg/kg/day) 3.0E-04 (mg/l<glday) 0.0001 

.. 6.6E-06 {mg/kg/day) 2.0E-02 (mg/kg/day) 0 0003 

.. 1.6E-06 {mg/kg/day) 1.oE-03 (mg/kg/day) 0 002 

.. 2.4E-04 (mg/kg/day) 3.0E-01 (mg/kg/day) 0 0008 

1.JE-07 0.02 

6.6E-10 5.7E-10 (mg/kg/day) NA (mg/kg/day) .. 
.. O.OE+OO (mg/kg/day) 1.0E+OO (mg/kg/day) .. 

.. O.OE+OO (mg/kg/day) 6.0E-05 (mgtkg/day) 

9.5E-09 4.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0 0001 

.. O.OE+OO (mg/kg/day) 4.9E-03 {mgtkg/day) .. 

.. 1.SE-09 (mg/kg/day) 2.SE-05 (mgfkg/day) 0.00006 

.. O.OE+OO (mg/l<g/day) 4.0E-02 (mgtkglday) .. 

.. O.OE+OO (mg/l<g/day) 3.0E-01 (mgfkg/day) 

.. O.OE+OO (mg/kg/day) NA (mg/kg/day) 

.. 0.0E+OO (mg/kg/day) 2.9E-03 (mg/kg/day) 

.. O.OE+DO (mg/kg/day) 2 lE-05 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 8 OE-04 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 2.6E-05 (mgfkg/day) .. 

.. O.OE+OO (mg/kg/day) 3.0E-01 (mg/kg/day) 

1.0E-08 0 0002 

1.4E-07 0 02 

1.4E-o7 0 02 

1.4E-07 
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Scenario Timeframe 

Receptor Populallon Trespassers 

Receptor Age: Adolescents 

Medium 

Sediment 

Exposure Medium 

Sediment 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Turk.ey Creel< Ingestion 

Exp_ Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.3.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 4 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentra!ion CSF/Unit Risk 

Value Units Value Units 

Aluminum 10500 mg/l<g 3.4E-o5 (mg/kg/day) NA (mglkg/day)· 1 

Arsenic 30.8 mg/kg 1.oE-07 (mg/kg/day) 1 5E+OO (mg/kg/day) 1 

Iron 122000 mg/kg 4.0E-04 (mg/kg/day) NA (mglkg/dayr
1 

Manganese (Soil) 1900 mg/kg 6.2E-06 (mg/kg/day) NA (mg/kg/day)' 

Vanadium 51.2 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)' 

Aluminum 10500 mg/kg O_OE+OO (mg/kg/day) NA (mg/kg/day)-' 

Arsenic 30.8 mg/kg 1.SE-08 (mg/kg/day) 1.5E+OO (mg/kg/day)"' 

Iron 122000 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day) ' 

Manganese (Soil) 1900 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/dayr 1 

Vanadium 51.2 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

.Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calcula11on" 

Cancer Risk lnlake/Exposure Concen1ra!1on RfOIRIC Hazard Ouo!1en! 

Value Uni!s Value Units 

2.2E-04 (mg/kg/day) 1 oE ... oo (mg/kgldny) 0 0002 

1.SE-07 6 4E-o7 (rng/kglday) 3 OE-04 (mglkglday) 0 002 

2.5E-03 (mgfkgfday) 3 OE-01 (mglkglc1<1y) 0 008 

3 9E·05 (mg/kg/day) 7 2E·02 (mg/kg/day) 0 0005 

1 1E-06 (mglkglday) 1 OE-03 (mgikgldny) 0 00\ 

1.SE-07 0 01 

0 OE+OO (mg/kg/day) 1 oE ... oo (mglkgldny) 

2.2E-08 9.5E-OB (mg/kg/day) 3 OE-04 (mg/kg/day) 0.0003 

0.0E+OO (mg/kg/day) 3 OE-01 {mglkgtday) 

O.OE+OO (mg/kg/day) 2 9E-03 (mg/kg/day) 

o.oE ... oo (mg/kg/day) 2.GE-05 (mg/kgtday) 

2.2E-OB 0 0003 

t.7E-07 0 01 

1.7E-07 0 01 

1.7E-07 0 01 

6 BE·07 To1al ol Receplor Hazards Across All Media 0 06 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Cons!ructlon Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Surface SoiVSubsurlace Soil Surface/Subsurface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Roule Total 

Dermal 

Exp. Route Tolal 

Exposure Point Total 

SWMU 16 Inhalation 

TABLE 7.4.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 

Potential Concern 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3·cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

T richloroethene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Dibenzo( a, h )an1 h race n e 

lndeno(1,2 ,3-cd)pyrene 

Naphthalene 

Aluminum 

An1imony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soi!) 

Vanadium 

Trichloroelhene 

Benzo(a)anthracene 

Benzo(a}pyrene 

Benzo{b )II uora n !hene 

Dibenzo( a, h )a nthrace ne 

lndeno(1 .2 ,3-cd)pyrene 

Naph!halene 

Aluminum 

Antimony 

Arsenic 

Copper 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2 70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

2.5E·4 

1.BE-6 

1.SE-6 

1.7E-6 

3.0E-7 

8.3E-7 

1.3E-5 

0.009 

3.5E·6 

4.2E-6 

4.7E-5 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m 3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

4.JE-10 

3.7E-08 

3.3E-08 

3.6E-OB 

6.2E-09 

1.7E-OB 

3.7E-10 

1.9E·04 

7.1E·08 

B.7E·08 

9.7E-o7 

3.0E-04 

1.BE-06 

4.9E·06 

3.9E·07 

O.OE+OO 

9.7E·09 

8.SE-09 

9.3E-09 

1.GE-09 

4.5E·09 

9.7E-11 

O.OE+OO 

O_OE+OO 

5.2E-09 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.3E-07 

3.0E-09 

2.7E-09 

2.9E-09 

5.1E-10 

1.4E·09 

2.2E-oa 

1.SE-05 

5.BE-09 

7.1E-09 

7.9E·OB 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

1.3E·02 

7 3E·01 

7 3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

1.3E·02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.SE-1-00 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3.1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Units 

(mg/kg/day)' 1 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/dayr1 

(rng/kglday)· 1 

(mg/kg/day)" 1 

(mglkg/dayr 1 

(mg/kglday)" 1 

{mg/kglday)· 1 

{mg/kg/day) 1 

(mg/kg/day)' 1 

{mglkg/day)' 1 

{mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day)·' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kgldayr 1 

(mg/kg/day)" 1 

(mg/kglday)" 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)"' 

{mg/kg/day)"' 

(mg/kg/day)' 1 

(mg/kg/day)" 1 

(mg/kg/dayr
1 

(mg/kg/day)"' 

(mg/kg/day)" 

(mg/kglday)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

Cancer Risk 

5.BE-12 

2.7E-08 

2.4E-07 

2.BE-08 

4 6E-OB 

1.3E·08 

1.3E·07 

4_8E-07 

7.lE-09 

6.2E-oa 

6.BE·09 

1.2E·08 

3.3E·09 

7.BE·09 

9 9E·08 

5.BE-07 

II oHo·Uf 

3.0E-09 

B.2E-09 

1.1E·07 

Non-Cancer Hazard Calculations 

Intake/Exposure Concen1ra1ion 

Value 

3.0E·08 

2.6E-os 

2.3E·06 

2.5E·06 

4.4E·07 

1.2E·06 

2.6E·OB 

1 3E·02 

5.0E·OB 

6 1E·06 

6 BE·05 

2.lE-02 

1 2E-04 

3 <1E-04 

2.7E-05 

0 OE+OO 

6.8E-07 

5.9E·07 

6.5E·07 

1 1E·07 

3.1E·07 

6.BE·09 

O.OE+OO 

O.OE+OO 

3_7E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.0E-05 

2.1E·07 

1.9E·07 

2.0E·07 

3.6E·OB 

9.8E·08 

1 5E·06 

1.1E·03 

4.1E-o7 

5.0E-07 

5.5E-06 

Uni1s 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

·(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE-1-00 

a OE-04 

3 OE-0<! 

a OE-02 

3 OE·Ol 

NA 

7 2E-02 

1 OE-03 

5 OE·Ol 

NA 

NA 

NA 

NA 

NA 

2 OE·02 

1.0E+OO 

6 OE·05 

3 OE-04 

4.0E-02 

3 OE-01 

NA 

2 9E-03 

2 6E-05 

t 7E-01 

NA 

NA 

NA 

NA 

NA 

8 SE-04 

1 OE-03 

NA 

NA 

NA 

RID/RIC 

Units 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

{mg/kg/day) 

{mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgikg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

(mglkqldily) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mglkglday) 

{mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0.00000006 

0 000001 

0 O• 

0 O• 

0 02 

0 002 

OU7 

0 005 

0 03 

02 

0 0000003 

0 001 

0.001 

02 

0 2 

0 0002 

0 002 

4/12/2005 



Scenario Timeframe: 

Receptor Population· Construction Workers 

Receptor A e: Adult 

Medium Exposure Medium 

Surtace Soll/Subsurface Soil Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Medium Total 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp. Roule Total 

Exposure Point Total 

SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.4.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemical of 

Potential Concern 

Manganese (Soil) 

Vanadium 

1, 1,2,2·Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachforoethene 

Toluene 

trans· 1.2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitro!oluene 

2,4 ,6· Trinitrotoluene 

2·Amino·4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

An!imony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

!ron 

Lead 

Lithium 

Manganese (Waler) 

Nickel 

Vanadium 

Value 

O.DlS 

8.5E-5 

2.4E-4 

1.9E-5 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19,0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

. ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concenlralion 

Value 

2.SE-05 

1.4E·07 

4.0E-07 

3.2E-08 

9.5E-09 

a.7E-oa 

7.SE-08 

B.4E-09 

3.9E-09 

1.4E-08 

5.9E-09 

3.SE-08 

2.0E-08 

1.9E-06 

5.GE-09 

3.JE-07 

3.5E-07 

1.4E-08 

1.BE-04 

7.JE-08 

1.7E·09 

1.2E-09 

3.6E·10 

2.6E·09 

5.6E·09 

1.1E-08 

9.7E-06 

3.tE-10 

2.2E·09 

1.2E-07 

7.BE-10 

1.9E-t0 

2.7E-OB 

3.4E-OB 

1.2E-05 

5.6E·09 

6.7E-09 

2.tE-06 

1.2E-OB 

1.2E-08 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

NA 

NA 

NA 

2.0E·01 

5.7E-02 

NA 

2.0E-03 

9.tE-02 

5.5E-02 

6.2E-02 

1.JE-01 

NA 

NA 

7.5E·03 

5.4E-01 

NA 

NA 

1.3E-02 

1.SE+-00 

NA 

2 JE-01 

3.0E·02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Unils 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kgtday)"' 

(mglkg/dayr' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kgtday)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)·' 

(mglkg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day) ' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concenlralion 

t.2E-07 

1.2E-07 

l.2E-07 

7.0E-07 

1.9E-09 

5.0E-09 

1.7E-1i 

3.6E-10 

7.9E-10 

3.7E-10 

4.5E-09 

4.2E-11 

1.BE-07 

2.3E·06 

1.1E-07 

2.7E-10 

1.lE-11 

1.2E-09 

3.3E-09 

2.6E-06 

2.6E-06 

2.6E·06 

Value 

1.7E-03 

1 OE-05 

2.8E-05 

2.2E-06 

6.7E-07 

6.1E·06 

5.3E·06 

5.9E-07 

2 7E-07 

1.oE-06 

4 lE-07 

2 4E-06 

1.4E-06 

1.3E-04 

3.9E-07 

2.3E·05 

2.4E-os 

9.6E-07 

1 3E·02 

5 1E-06 

1.2E-07 

8 IE-08 

2.5E·08 

1.8E·07 

4.0E-07 

7.6E-o7 

6.SE-04 

2.2E-OB 

1 5E-07 

8 3E-06 

5 SE-OB 

1.3E-08 

1 9E·06 

2.4E-06 

B 6E-04 

4 OE-07 

4 7E-07 

1.4E·04 

8.4E·07 

8.SE-07 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E-05 

NA 

6.0E-02 

4 OE-03 

5.0E-02 

6.0E-03 

2 OE-02 

4.0E-03 

2 OE-02 

7 OE-04 

1 OE-02 

1 OE·02 

6 OE-02 

1 OE-02 

2 OE-01 

2.0E-02 

5 OE-01 

3 OE-03 

1 OE-03 

\.OE-02 

5 OE-04 

2 OE-04 

2.0E-04 

3 OE-03 

1 OE+OO 

6 OE-05 

3 OE-04 

4 9E-03 

1 4E·05 

2 SE-OS 

7.SE-05 

2 OE-02 

3 OE-01 

NA 

2 OE-03 

9.6E·04 

8.0E-04 

2.sE-os 

RfDIRIC 

Uni1s 

(mglkglday} 

(mglkgtday) 

(mglkgfday) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kgfday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mglkglday} 

(mg/kg/day} 

(mglkgtday) 

(mglkg!day) 

(mg/kg/day) 

(mglkgfrlay} 

(mglkglday) 

(mglkglday} 

(mg/kgtday) 

(mg/kg/day) 

(mglkgfday) 

(mglkglday) 

(mgtkgfday) 

(mglkglday) 

(mglkqlday) 

(mglkgfdoy) 

(mg/kg/day) 

(mglkglday) 

[mg/kg/day) 

(mg/kg/day) 

(mglkgtdayl 

(mglkgtdoy} 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mglkglday) 

Hazard Ouot1enl 

20 

3 1 

3 1 

31 

3 2 

0 00001 

0 002 

0.0001 

0 0001 

0 00001 

0 0002 

0 00002 

0 003 

0 0001 

0 01 

0 000007 

0 002 

0 0001 

0 00005 

0 03 

0 002 

0 0001 

0 000008 

0 00005 

0 0009 

0 002 

0 0003 

0 0007 

0 0004 

0 0005 

0 002 

0 004 

0 0005 

0 02 

0 0001 

0 003 

0 0002 

0 1 

0 001 

0 03 

03 

0 3 II 

0.3 II 

4/12/2005 



Scenario Timeframe: 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure Medium 

Groundwater Air 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

SWMU 16 lnhala11on 

Exp. Roule Total 

Exposure Point To1al 

TABLE 7.4.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 
Potential Concern 

1.1,2,2-Telrachloroethane 

1, 1,2-Trichloroe1hane 

1, 1 ·Dichloroethene 

1 .2 ,3-T richloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroelhene 

Toluene 

trans·1.2·Dichloroethene 

Trlchloroethene 

Vinyl Chloride 

Pyridine 

2-Nitro1oluene 

2 ,4,6· Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Arnino-2.6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Value 

3.BE-5 

5.5E-4 

4.0E-4 

4.4E·5 

5.3E·5 

7.1E·5 

4.1E-5 

7.7E·5 

1.4E-4 

0.011 

1.1E-4 

3.1E-4 

7.3E-4 

1.1E-4 

0.678 

0.001 

O.OE+O 

3.3E-6 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concentra1ion CSF/Unil Risk 

mgfm3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3. 

Value 

2.4E·09 

3.5E·08 

2.5E·08 

2.8E·09 

3.3E-09 

4.4E-09 

2.GE-09 

4.BE-09 

8.9E·09 

6.7E-07 

6.7E-09 

2.0E·OB 

4.6E·08 

6.BE·09 

4.3E-05 

7.1E·08 

O.OE+OO 

2.1E-10 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

Value 

2.0E-01 

5.GE-02 

NA 

NA 

9.1E·02 

2.7E·02 

NA 

5.3E·02 

B.1E-02 

NA 

1.GE-03 

2.0E-02 

NA 

NA 

7.0E-03 

l.SE-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 SE+o1 

NA 

B.4E+OO 

6.3E+OO 

4.1E+01 

9.BE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kgfday)· 1 

(mg/kg/day)" 

(mg/kg/day) 1 

(mg/kgtdayr
1 

(mg/kg/day)' 1 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mgtkg/dayr 1 

(mg/kg/day)" 1 

{mg/kg/dayr 1 

(mg/kg/day)" 1 

{mg/kg/day)' 1 

(mgtkg/dayr 1 

(mgtkgldayr 1 

(mgtkgtdayr
1 

(mg/kg/dayr 1 

(mg/kg/day)' 1 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day) 1 

{mg/kg/day) 1 

{mg/kg/day) 
1 

(mg/kg/day)·' 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mgtkgldayr 1 

(mg/kg/day) 1 

(mgtkgldayr 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kglday}' 1 

(mg/kglday)'' 

(mg/kg/day) 1 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calcula1ions 

Cancer Risk ln1ake/Exposure Concentration RIO/RIC 

4.7E-10 

1.9E·09 

3.0E-10 

1.2E-10 

2.GE-10 

7.2E-10 

1.lE-11 

3.9E-10 

3.0E-07 

1. 1E·09 

3.0E-07 

3.0E-07 

3.0E-07 

2.9E-06 

3.6E·06 

Value 

1.7E-o7 

2.4E·06 

1.7E-06 

1.9E-o7 

2.3E-07 

3. lE-07 

1.8E·07 

3 4E-07 

6.2E-07 

4.7E·05 

4.7E·07 

1.4E-06 

3.2E·06 

4.BE-07 

3.0E-03 

s.oE-06 

O.OE+OO 

1.SE·OB 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE-+00 

O.OE+OO 

O.OE+OO 

0 OE.a.DO 

O.OE+OO 

O OE-+00 

O.OE+OO 

O.OE•OO 

O.OE+OO 

O.OE+OO 

Uni1s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(rnglkglday) 

(rng/kgfday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

Value 

NA 

NA 

5 7E·02 

1 4E-03 

1 4E-03 

1 4E-03 

NA 

5 7E-04 

1.4E-02 

NA 

8.GE-01 

1 4E·01 

1 lE-01 

NA 

1 7E-01 

2.9E·02 

NA 

NA 

NA 

NA 

NA 

NA 

t OE-03 

NA 

NA 

1 4E·04 

5 7E·06 

5 7E-05 

2 9E·OS 

5 7E·06 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg'lkgldayJ 

(mglkg/driy) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mgtkg/d;iy) 

(mglkglday) 

(mg'kgld;:iy) 

(mg/kg/day) 

{mglkgtday) 

(mglkglday) 

(mglkglday) 

Total of Recep1or Hazards Across All Media 

Hazard Ouo11ent 

0 00003 

0 0001 

0 0002 

0 0002 

0 0006 

0 00004 

0 0000005 

0 00001 

0 00003 

0 02 

0 0002 

0 02 

0 02 

03 

0 6 

3 B 
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Receptor Population: Recreational Users 

Medium Exposure Medium Exposure Poin! Exposure Route 

Surface Soil Surface Soil SWMU 16 Ingestion 

Exp. Roule Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Ali SWMU 16 Inhalation 

TABLE 7_5_CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical ol 

Potential Concern 

T richloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoran1hene 

Dibenzo{a,h)anthrecene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese {Soil) 

Vanadium 

Trichloroe!hene 

Banzo(a)anthracene 

Benzo{a)pyrene 

Benzo{b )II uor an lhene 

Oibenzo (a, h) an thracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

tr on 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethene 

Benzo(a)an\hracene 

Benzo(a)pyrene 

Benzo(b )I luoranth en e 

Dibenzo(a ,h)anthracene 

lndeno(1.2 ,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

0.031 

2.70 

2.36 

2_59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

26.3 

0.031 

2.70 

2,36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28,3 

9.6E·6 

2.1E-9 

1.BE-9 

2.0E-9 

3.4E-10 

9.4E-10 

4.9E-7 

1.0E-5 

3.9E-9 

4.8E-9 

5.3E-8 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

Value 

2.1E-10 

1.BE-08 

1.6E-OB 

1.8E-OB 

3.1E·09 

B.4E·09 

1.8E-10 

9.JE-05 

3-5E·08 

4.3E·08 

4.7E-07 

1.5E·04 

8.6E-07 

2.4E·06 

1.9E-07 

0.0E+OO 

6.3E-09 

5.5E·09 

6.0E-09 

1.1E·09 

2.9E·09 

6.3E·11 

0.0E+OO 

O.OE+OO 

3.4E-09 

o_OE+OO 

Q.OE+OO 

O.OE+OO 

O.OE+OO 

o_OE+OO 

3.1E-09 

6.7E-13 

5.SE-13 

6.4E·13 

1.1E-13 

3.1E-13 

1-6E-10 

3.4E-09 

1.JE-12 

1.6E-12 

1-7E·11 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(rr1g/kg/day) 

(mg/kg'day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/d_ay) 

Value 

1.3E·02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E·01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1 3E-02 

7.3E-01 

7.3E+OO 

7_3E-01 

7.3E+OO 

7.JE-01 

NA 

NA 

NA 

1-5E+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3.1E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

Units 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

{mg/kg/day)"' 

{mg/kg/day)"' 

(mg/kg/day)·' 

(mgtkgtdayr' 

(mg/kg/day)"' 

{mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kgtdayr' 

(mg/kg/day)"' 

{mg/kg/day)"' 

(mg/kg/day) 
1 

(mg/kg/day) 1 

{mg/kg/day) ' 

(mg/kglday)" 1 

(mg/kg/day) ' 

(mg/kg/day) ' 

{mg/kg/day)"' 

(mg/kg/day) 
1 

(mglkg/day)· 1 

(mg/kg/day) ' 

{mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)·' 

(mg/kgldayr' 

{mg/kg/day)"
1 

(mg/kg/day)" 1 

(mg/kg/dayr 1 

(mglkg/dayr' 

(mg/kg/day)"' 

{mg/kg/day)"' 

(mg/kg/day)·' 

(mglkgtdayr' 

(mg/kg/day) ' 

Cancer Risk 

2.7E-12 

1.3E-OB 

1.2E-07 

1.JE-OB 

2 2E-OB 

6.1E-09 

6.4E-OB 

2.4E-07 

4 6E-09 

4.0E-OB 

4 4E-09 

7.7E-09 

2.1E-09 

5.1E-09 

6.4E-08 

3.0E-07 

3.0E-07 

2.2E-11 

1.BE-12 

2.4E-l 1 

Non-Cancer Hazard Calculations 

ll-1n_1a_k_e1_E"P-'--Os_"~'•_C_o_no_e_n1_1a_tio_n-+---R-l~Oi_R_IC ___ -I Hazard Ouo11en1 

Value 

7.4E-09 

6.4E-07 

5.6E-07 

6.1E-07 

1.1E-07 

2.9E·07 

6.4E-09 

3.3E-03 

1.2E-06 

1.5E·06 

1 7E-05 

5.2E-03 

3.0E-05 

B.4E-05 

6 7E-06 

0 OE+OO 

2 2E-07 

1 9E-07 

2.1E-07 

3.7E·06 

1.oE-07 

2 2E-09 

O.OE+OO 

0 OE+OO 

1.2E-07 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

1.1E-07 

2.3E-11 

2.oE-11 

2.2E·11 

3.9E-12 

1.1E-11 

5.6E-09 

1.2E·07 

4.5E-11 

5 4E-11 

6.tE-10 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Valu"e 

5.oE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE+OO 

4.0E-04 

3 OE-04 

4 OE-02 

3 OE·Ol 

NA 

7 2E-02 

1 OE-03 

5 OE-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE-+-00 

6 OE-05 

3 OE-04 

4 OE-02 

3.0E-01 

NA 

2.9E-03 

2 6E-05 

1 7E-01 

NA 

NA 

NA 

NA 

NA 

8 6E-04 

l.OE-03 

NA 

NA 

NA 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday} 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg'day) 

(mglkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mglkglrlny) 

(mg/kg/day) 

(mglkgtday) 

(mgfkg/dny) 

(mglkglday) 

(mgtkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mgtkglday) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

0 00000001 

0 0000003 

0 003 

0 003 

0 005 

0 0004 

0 02 

0 001 

0 007 

0 04 

0 0000001 

0 0004 

0.0004 

0 04 

0 04 

0 0000006 

0 000006 

0 0001 

411212005 



Recreational Users 

Medium Exposure Medium Exposure Point Exposure Route 

Surface Soil Air SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 Ingestion 

Exp. Route Total 

TABLE 7.5.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemical ol 
Potential Concern 

Manganese (Soil) 

Vanadium 

1.1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1. 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodlchloromethane 

Carbon Tetrachloride 

Chlorolorm 

cis-1,2-Dichloroe\hene 

Me1hylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4.6-Trini!rotoluene 

2-Amino·4 , 6-Din ii rotol u e ne 

4-Amino-2, 6-Di nll rotol u e ne 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lilhium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE, CRANE INOIANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ugll 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/L 

ugll 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

Value 

5.4E-09· 

3.1E-11 

8.8E-11 

7.0E-12 

2.1E-07 

2.5E-06 

1.4E-06 

2.0E-07 

2.0E-07 

2.3E-o7 

2.0E-07 

3.5E-07 

5.BE-07 

3.9E-o5 

3.7E-07 

1.SE-06 

2.6E-06 

3.9E-07 

2.9E·03 

3.3E-06 

2.6E-07 

2.3E-oa 

3.9E-OB 

1.6E-07 

9.BE·OB 

3.4E-06 

3.2E-03 

1.0E·07 

7.2E-07 

3.9E-os 

2.6E-07 

6.2E-oa 

4.3E-06 

L1E-05 

4.0E-03 

1.SE-06 

4.5E-06 

6.7E-04 

2.0E-05 

4.0E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E·02 

5 5E-02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E-03 

5.4E-01 

NA 

NA 

1.3E-02 

1.5E+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E·OI 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg(day)· 1 

(mg/kg/day) 1 

(mg/kg/day)' 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mglkg/day)" 1 

{mg/kglday)" 1 

(mg/kg/day) 1 

(mg/kgfday)' 1 

(mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

{mg/kg/day) 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mgtkgldayr' 

(mg/kg/day}· 1 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mgtkgtdayr' 

(mg/kg/day)"' 

(mglkglday)" 1 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)"' 

(mg/kg/dayr 1 

Non-Cancer Hazard Calculations 

Cancer Risk lf-1n_1a_k_e1_Exo_os_u,'°_c_o_nc_e_n1_ .. _tio_n-+ ___ R_1~01_R_1c ___ --I Hazard Ouot1en1 

4.7 

4.7 

4.7E-11 

3.0E-07 

4.1E·OB 

t.4E·07 

3.9E-\O 

l.9E-OB 

1.3E-OB 

1.2E-oa 

4.6E·OB 

2 7E-09 

a.oE-07 

3.7E-os 

4.9E-06 

5.4E-09 

1 2E-09 

3.7E-07 

t.1E-06 

45E-05 

Value 

1.9E-07 

1.1E·09 

3.1E·09 

2.5E-10 

7.2E·06 

8.6E·05 

5.0E·05 

6 8E·06 

7.1E·06 

8.1E·06 

6.9E-06 

t.2E-05 

2.0E-05 

\.4E-03 

1.3E·05 

5.2E·05 

9.0E-05 

1.4E-05 

1.0E-01 

1.1E-04 

9.1E-06 

8.2E-o7 

l.3E-06 

5.6E-06 

3.4E·06 

1.2E·04 

1.1E-01 

3.SE-06 

2.SE-05 

1 3E-03 

8.9E-06 

2.2E-06 

1.SE-04 

3.9E-04 

l.4E-01 

6.5E-os 

l.6E·04 

2.3E-02 

6.9E·04 

1.4E-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rng/kgrday) 

(mg/kg/day) 

. (mg/kg/day) 

(mgfl<gfday) 

(mg/kg/day) 

(mg/kg/day) 

{mglkgfday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

[mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

{mgfkg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1.4E·05 

NA 

6 OE·02 

4.0E-03 

5 OE·02 

6 OE-03 

2 OE-02 

4 OE·03 

2 OE-02 

7 OE·04 

1 OE·02 

1 OE·02 

6 OE-02 

1 OE-02 

2 OE-01 

2 OE-02 

5.0E·Ol 

3.0E-03 

1.0E-03 

t OE-02 

5.DE·04 

2.0E·04 

2.0E-04 

3.0E-03 

1 OE+OO 

4 OE-04 

3.0E-04 

7 OE·02 

2 OE-03 

5 OE·04 

3.0E-03 

2 OE·02 

3 OE-01 

NA 

2 OE-03 

2 4E-02 

2.0E-02 

1.0E-03 

Urn1s 

(mg/kg/day) 

(mglkgfday) 

(mgfkglday) 

(mgfkgfday) 

(mgfkgtday) 

(mglkgfday) 

(mg/kg/day) 

(mglkgtday) 

(mgtkgtday) 

(mglkgldayJ 

(mglkgfday) 

(mglkglday) 

(mgfkglday) 

(mgfkglday) 

(mgtkglday) 

(mgfkgtday) 

(mglkg/day) 

{mglkgfday) 

(mg/kgtday) 

(mglkgfday) 

(mgfkglday) 

(mglkglday) 

(mgfkglday) 

(mg/kglday) 

(mgfkglday) 

(mgfkgfday) 

(mgfkglday) 

(mgtkgfday) 

(mg/kgfday) 

(mglkgtday) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kgfday) 

(mglkglday) 

(mglkglday) 

(mgtkglday) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

0 0002 

0 0003 

0 0003 

0 0003 

0 04 

0 0001 

0 02 

0 00\ 

0 001 

0 0004 

0 002 

0 0003 

0 02 

0 002 

0 1 

0 0002 

0 005 

0 0005 

0 0007 

0' 
0 04 

0 009 

0 00008 

0 003 

0 03 

0 02 

0 04 

01 

0 009 

0 08 

0 02 

0 004 

0 004 

0 05 

0 02 

0 5 

0 06 

1 0 

0.03 

0 1 

2 5 

4/12/2005 



Scenario Timeframe: 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Medium 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Dermal 

Exp. Route T o!al 

Exposure Point Total 

TABLE 7.5.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical or 
Potential Concern 

1, 1,2,2· Tetrachloroethane 

1, 1,2-Trichloroe!hane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis· 1 ,2-Dichloroethene 

Methylene Chloride 

Tetrachloroe1hene 

Toluene 

1rans-1,2-Dichloroethene 

Trichloroe1hene 

Vinyl Chloride 

Pyridine 

2·Nitrotoluene 

2,4,6-T rinllrotoluene .. 

2-Amino·4,6·Dinitro1oluene 

4. Am ino·2. 6-Din i1 ro1o!uen e 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

cnromium 

Cobalt 

Iron 

Lead 

U!hium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE, CRANE INDlANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10 9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.BB 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

5.1E-09 

4.6E·OB 

3.8E-08 

4.6E-09 

2.0E-09 

6.9E-09 

3.2E-09 

1.9E-OB 

1.0E-08 

9.5E-07 

2.7E-09 

1.BE-07 

1.BE-07 

6.9E-09 

9.4E-05 

3.3E-08 

8.0E·10 

6.lE-10 

1.eE-10 

1-4E·09 

2.8E·09 

5.BE·09 

1.7E-06 

5.6E·11 

4.0E·10 

2.1E·OB 

1.4E-t0 

3.4E-11 

4.BE·09 

6.1E-09 

2.2E·06 

1.0E-09 

1.2E-09 

3.7E-07 

2.2E·09 

2.2E-09 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/Kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

2.oE-01 

5.7E·02 

NA 

2.0E-03 

9.1E-02 

5.SE-02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E·03 

5.4E-01 

NA 

NA 

1 3E·02 

1.SE+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E·01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Uni!s 

(mg/kg/dayr 1 

(mg/kg/dayr 1 

(mg/kg/day)_, 

(mg/kgtdayr 1 

(mg/kg/dayr' 

(mg/kgldayr 1 

(mg/kg/dayr 1 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mg/kg/day)"' 

(mg/kg/day)' 

(mg/kg/day)"' 

(mglkg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day) 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

{mg/kg/day)·' 

{mg/kg/day)·' 

{mglkg/dayr' 

{mg/kg/dayr' 

{mglkg/dayr 1 

{mg/kg/day) 1 

(mg/kg/day)· 1 

{mglkg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/dayr 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

{mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

Non-Cancer Hazard Calcula1ions 

Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Quotient 

1.0E·09 

2.6E·09 

9.1E-12 

1.BE-10 

3.8E-10 

2.oE.10 

2.4E-09 

2 OE-11 

9.SE·OB 

1 2E·06 

5.0E·OB 

1.4E-10 

5.8E-12 

6.4E-10 

5.9E-10 

1.4E·06 

4.6E·05 

4.6E-o5 

4 6E-05 

11-~~~--.~~~~-t-~~~-..~~~~~ 

Value 

1.BE·07 

1.6E·06 

1.3E-06 

1.6E-07 

6.9E-OB 

2.4E-07 

1 tE-07 

6 6E-07 

3 6E-07 

3 3E-05 

9 6E·08 

6.1E·06 

6 2E·06 

2.4E-o7 

3.3E·03 

1.2E-06 

2.BE·OB 

2.1E-08 

6 BE-09 

4 9E·08 

9 9E-08 

2.0E-07 

6.1E-05 

1.9E·09 

1.4E-08 

7.4E-07 

4.9E-09 

1.2E·09 

1.7E-07 

2.1E·07 

7.7E·05 

3.6E·OB 

4.2E-os 

1.3E-05 

7.6E·OB 

7.7E-oa 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll<.glday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kgtday) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6 OE·02 

4 OE·03 

5.0E-02 

6 OE-03 

2.0E-02 

4 OE-03 

2.oE-02 

7 OE-04 

1 OE-02 

1 OE-02 

6 OE-02 

1 OE·02 

2 OE-01 

2 OE-02 

5 OE·Ol 

3.0E-03 

1 OE-03 

1 OE-02 

5 OE-04 

2 OE·04 

2 OE-04 

3 OE-03 

1.0E+OO 

6.0E-05 

3.0E-04 

4.9E-03 

1 4E-05 

2.SE-05 

7 5E-05 

2 OE-02 

3.0E·01 

NA 

2 OE-03 

9.6E-04 

8 OE-04 

2.6E-o5 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkglday) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mglkglcfay) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0.000003 

0 0004 

0.00003 

0.00003 

0 000003 

0 00006 

0 000006 

0 0009 

0 00004 

0 003 

0 000002 

0 0006 

0 00003 

0 00001 

0 007 

0 0004 

0 00003 

0 000002 

0 00001 

0 0002 

0 0005 

0 00007 

0 00006 

0 00003 

0 00005 

0 0002 

0.0004 

0 00005 

0 002 

0 00001 

0 0003 

0 00002 

0 0\ 

0 00009 

0 003 

0 03 

26 

26 

26 
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Scenario Timeframe: 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Medium 

Surrace Water Surface Water 

Exposure Medium Tolar 

Medium Total 

Surface Water Surface Water 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Gullies Ingestion 

Exp. Route Total 

Dermal 

Exp. Route To1al 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Roule Total 

Exposure Point To1al 

TABLE 7.5.CTE. 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 
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Chemical ol EPC Cancer Risk Calculations 
Potential Concern Value Uni!s ln!ake/Exposure Concentration CSF/Uni1 Risk 

Value Units Value Units 

Trichloroelhene 20-4 ug/L 2.SE-07 (mg/kg/day) 1-3E·02 (mglkg/day)· 1 

RDX 24_0 ug/L 3.3E·07 (mg/kg/day) 1-1E·01 (mg/kg/dayr' 

Aluminum 2767 ug/L 3_8E·05 (mg/kg/day) NA (mg/kg/day)"' 

Antimony 5.B ug/L 7,9E-08 {mg/kg/day) NA {mg/kg/day)"' 

Arsenic 1.49 ug/L 2.0E-08 {mg/kg/day) 1.5E+OO (mg/kg/day)' 1 

Barium 200 ug/L 2.7E·06 (mg/kg/day) NA (mg/kg/day)·' 

Cadmium 2.25 ug/L 3.1E-08 (mg/kg/day) NA (mg/kg/day)" 1 

Chromium 3.67 ug/L 5.0E-08 (mg/kg/day) NA (mg/kg/day)·, 

Iron 3038 ug/L 4.1E·05 (mg/kg/day) NA (mg/kg/day)· 1 

Lead 48.4 ug/L 6.6E·07 (mg/kg/day) NA (mg/kg/day) 1 

Manganese (Water) 127 ug/L 1.7E·06 (mg/kg/day) NA (mg/kg/day)·' 

Vanadium 5.29 ug/L 7.2E-08 (mg/kg/day) NA (mg/kg/day) 1 

Zinc 513 ug/L 7,0E-06 (mg/kg/day) NA (mg/kg/day)- 1 

Trichloroethane 20.4 ug/L 3.JE-07 (mg/kg/day) 1.JE-02 (mg/kg/dayr' 

RDX 24.0 ug/L 1.9E-08 (mg/kg/day) 1. 1E-01 (mg/kg/day)"' 

Aluminum 2767 ug/L 2.5E-06 (mg/kg/day) NA (mg/kg/day)·' 

Anlimony 5.B ug/L 5.2E-09 (mg/kg/day) NA (mg/kg/day)"' 

Arsenic 1-49 ug/L 1.3E-09 (mg/kg/day) 1.SE+OO (mg/kg/day) 1 

Barium 200 ug/L 1.8E-07 (mg/kg/day) NA (mg/kg/day)"' 

Cadmium 2.25 ug/L 2.0E-09 {mg/kg/day) NA (mgtkg/dey)· 1 

Chromium 3.67 ug/L 6.6E-09 {mg/kg/day) NA {mg/kg/day)" 1 

Iron 3038 ug/L 2.7E-06 {mg/kg/day) NA {mg/kgfday) 1 

Lead 48.4 ug/L 4.3E·08 (mg/kg/day) NA (mglkgfdayr 1 

Manganese (Waler) 127 ug/L 1.1E-07 (mg/kg/day) NA (mg/kg/dayr' 

Vanadium 5.29 ug/L 4.7E·09 (mg/kg/day) NA (mglkg/dayr 1 

Zinc 513 ug/L 2.8E-07 (mg/kg/day) NA (mg/kg/dayr 1 

II 

Arsenic 0.370 ug/L 5.0E-09 (mg/kg/day) 1.5E+OO (mg/kg/day)" 

Manganese (Water) 476 ug/L 6.5E-06 (mg/kg/day) NA (mg/kg/dayr' 

Arsenic 0.370 ug/L 3.JE-10 (mg/kg/day) 1.5E+OO (mg/kg/day)" 1 

Manganese (Water) 476 ug/L 4.3E-07 (mg/kg/day) NA (mg/kg/day) ' 

Non-Cancer Hazard Calculations 

Cancer Risk ln1ake/Exposure Concentration RIDIRIC Hazard Ouo11en1 

Value Units Va!ue Umts 

3.6E·09 9.7E·06 {mg/kg/day) 5.0E·01 (mg/kg/day) 0 00002 

3.SE-08 1.1E-05 {mglkg/day) J.OE-03 (mg/kg/day) 0 004 

.. 1.3E·03 {mg/kg/day) 1 OE+OO (mglkglday) 0 001 

.. 2.8E-06 (mg/kg/day) 4 OE·04 (mg/kg/day) 0 01 

3.0E-08 7 1E·07 (mg/kg/day) 3 OE-04 (mgtkg/day) 0.002 

.. 9.5E-05 (mg/kg/day) 7 OE-02 (mg/kg/day) 0 001 

1.1E·06 (mg/kg/day) 5 OE·04 (mg/kg/day) 0.002 

.. 1.7E·06 (mg/kg/day) 3 OE-03 (mg/kg/day) 0 0006 

1.4E-03 (mg/kg/day) 3 OE·Ol (mg/kg/day) 0 005 

2.JE-05 (mg/kg/day) NA (mg/kg/day) 

6.0E-05 (mg/kg/day) 2 4E·02 (mg/kg/day) 0 003 

.. 2 5E·06 (mgtkgtday) 1 OE-03 (mglkglday) 0 003 

.. 2.4E-04 (mg/kg/day) 3 OE-01 {mglkgtday) 0 0008 

7.0E-00 0 03 

4.3E·09 1.2E·05 (mgtkgtday) 5 OE-Ot (mglkgfday) 0 00002 

2.1E-09 6.8E-07 (mg/kg/day) 3 OE-03 (mglkglday) o 0002 

.. 8.7E·05 (mgfkglday) 1.0E+OO (mg/kg/day) 0 00009 

.. 1 8E-07 {mg/kg/day) 6 OE-05 (mglkglday) 0 003 

2.0E·09 4.7E·08 (mglkgfday) 3 OE-Ot1 (mg/kg/day) 0 0002 

.. 6 3E-06 (mg/kgfday) <1 9E-03 (mg/kg/day) 0 001 

7.1E-08 (mg/kgfday) 2 5E·05 (mg/kg/day) 0 003 

.. 2.3E-o7 (mg/kg/day) 7 5E-05 (mg/k:glday) o 003 

9.5E-05 (mg/kg/day) 3 OE·Ol (mg/kg/day) 0 0003 

.. 1.5E·06 (mg/kg/day) NA (mg/kg/day) 

4.0E-06 (mg/kg/day) 9 6E-04 (mg/kg/day) o 004 

.. 1.7E-07 (mg/kg/day) 2.6E·05 fmglkgtday) 0 006 

.. 9 6E-06 (mg/kg/day) 3 OE-01 (mglkg/day) o 00003 

8.4E·09 0 02 

7.SE-08 0 05 

7.8E·08 0 05 

II f.OO·OB 0 OS 

7.SE-09 1.8E-07 (mg/kg/day) 3.0E-04 (mg/kgtday) 0 0006 

.. 2.3E·O.ll (mg/kg/day) 2.4E-02 (mg/kg/day) 0 009 

7.5E·09 0 01 

5.0E-10 1.2E-OB (mg/kg/day) 3 OE-04 (mg/kg/day) 0 00004 

.. 1.5E·05 (mg/kg/day) 9.6E-0<1 (mg/kg/day) 0 02 

5.0E·10 0 02 

8.0E-09 0.03 

8.0E-09 0 03 

8.0E-09 0 03 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Recreational Users 

Receptor Age; Child 

Medium Exposure Medium 

Sediment Sediment 

Exposure Medium Total 

Medium Total 

Sedimenl Sediment 

Exposure Medium Total 

Medium Total 

Exposure Poln! Exposure Route 

Gullies Ingestion 

Exp. Route Total 

Dermal 

Exp. Roule Total 

Exposure Point To1al 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7_5,CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 5 OF 5 

Chemical of EPC Cancer Risk Calcula1ions 
Potential Concern Value Units lntake/ExPosure Concentration CSF/Unit Risk 

Value Units Value Units 

Benzo(a)pyrene 0.043 mg/kg 2.9E-10 (mg/kgfday) 7.3E+OO (mg/kg/dayr' 

Aluminum 12961 mg/kg 8.8E-05 (mg/kg/day) NA (mg/kg/day)'' 

Antimony 48.7 rnglkg 3.3E-07 (mg/kg/day) NA (mg/kg/day)' 1 

Arsen'1c 13.1 mg/kg 8_9E-08 (mg/kg/day) 1.5E+OO (mg/kg/day)' 1 

Barium 1662 mg/kg UE-05 {mg/kg/day) NA {mg/kg/day)' 1 

Cadmium 14.5 mg/kg 9 8E-08 (mg/kg/day) NA (mg/kg/day) 1 

Copper 1463 mg/kg 9.9E-06 (mg/kg/day) NA (mg/kg/day)' 1 

Iron 64255 mg/kg 4.4E-04 (mg/kg/day) NA (mg/kg/day)'' 

Lead 1730 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/dayr' 

Manganese (Soil) 1193 mg/kg 8.1E-06 (mg/kg/day) NA (mg/kgldayr' 

Mercury 0_93 mg/kg 6.3E-09 (mg/kg/day) NA (mg/kg/day)·' 

Nickel 159 mg/kg LlE-06 (mg/kg/day) NA (mglkg/day)' 1 

Vanadium 38.4 mg/kg 2.6E-07 {mg/kg/day) NA {mglkg/day)· 1 

Zinc 5842 mg/kg 4.0E-05 (mg/kg/day) NA (mg/kg/day)· 1 

Benzo(a)pyrene 0.043 mg/kg 1.0E-10 (mg/kg/day) 7_3E+OO (mg/kg/dayr' 

Aluminum 12961 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr' 

Anl'lmony 48.7 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr' 

Arsenic 13.1 mg/kg 7.0E-09 (mg/kg/day) 1.5E+OO (mg/kg/dayr 1 

Barium 1662 mg/kg 0.0E+OO (mg/kg/day) NA (mg/kg/day)'' 

Cadmium 14.5 mg/kg 2.6E-10 {mg/kg/day) NA (mg/kg/day)' 1 

Copper 1463 mg/kg 0.0E+OO (mg/kg/day) NA {mg/kg/dayr 1 

Iron 64255 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)·' 

Lead 1730 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)' 1 

Manganese (Soil) 1193 mgfkg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Mercury 0.93 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr' 

Nickel 159 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr' 

Vanadium 38.4 mgfkg O.OE+OO (mg/kg/day) NA (mg/kg/day)' 1 

Zinc 5842 mg/kg O.OE+OO (mg/kg/day) NA (mg/kglday)' 1 

Aluminum 10500 mg/kg 7.1E-o5 (mg/kg/day) NA (mg/kg/day)·' 

Arsenic 30.8 mg/kg 2.1E-o7 (mg/kg/day) 1 5E+OO (mg/kg/day)·' 

Iron 122000 mg/kg 8.3E-04 (mg/kg/day) NA (mg/kg/day)'' 

Manganese (Soil) 1900 mg/kg 1.3E-o5 (mg/kg/day) NA (mglkgldayr' 

Vanadium 51.2 mg/kg 3.5E-07 (mg/kg/day) NA (mg/kg/day)'' 

Aluminum 10500 mg/kg 0.0E+OO (mg/kg/day) NA (mg/kg/day)'' 

Arsenic 30.8 mg/kg 1.7E-08 (mg/kg/day) 1.5E+OO (mg/kg/day)· 1 

Iron 122000 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)' 1 

Manganese (Soil) 1900 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)· 1 

Vanadium 51.2 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)' 1 

Total ol Receptor Risks Across All Media 

Non-Cancer Hazard Calcula1ions 

Cancer Risk Intake/Exposure Concentration RIO/RIC Hazard Quotient 

Value Units Value Uni1s 

2.1E-09 1.0E-08 (mg/kg/day) NA (mg/kg/day) 

-- 3.1E-03 (mg/kg/day) 1 OE+OO (mg/kg/day) 0 003 

-- 1.2E·05 (mg/kg/day) 4 OE-04 (mg/kg/day) 0 03 

1.3E-07 3.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0 01 

-- 3.9E·04 (mg/kg/day) 7 OE-02 (mg/kg/day) 0 006 

-- 3 4E-06 (mg/kg/day) 5 OE-04 (mg/kg/day) 0 007 

-- 3.5E-04 (mg/kg/day) 4 OE·02 (mglkglday) 0 009 

1.5E·02 (mg/kg/day) 3 OE-01 (mgtkg/day) 0 05 

-- 4.iE-04 (mg/kg/day) NA (mg/kg/day) 

-- 2.8E-04 {mg/kg/day) 7.2E-02 (mg/J<g/day) 0 004 

-- 2.2E-o7 (mg/kg/day) 3.0E-04 (mg/kg/day) 0 001 

-- 3.8E-05 (mg/kg/day) 2 OE-02 (mgtkglday) 0 002 

.. 9.1E-06 (mg/kg/day) 1.0E·03 (mg/kg/day) 0 009 

-- 1.4E-03 (mg/kgfday) 3 OE-01 (mgfkg/day) 0 005 

1-4E-07 0 1 

7.3E-10 3.5E-09 (mg/kg/day) NA {mglkgtday) 

-- 0.0E+OO (mg/kg/day) 1.0E+OO {mg/kg/day) .. 

-- O.OE+OO (mg/kg/day) 6.0E-05 {mg/kg/day} 

l.1E-OB 2.5E-07 (mg/kg/day) 3.0E-04 [mglkg/dayJ 0 0008 

-- O.OE+OO (mg/kg/day) 4 9E-03 (mg/kg/day) 

.. 9.1E-09 {mg/kg/day) 2.5E-05 (mg/kg/day) 0 OOOtl 

.. O_OE+OO (mg/kg/day) 4.0E-02 (mg/kg/day) --
-- O.OE+OO (mg/kg/day) 3.0E·01 (mg/kg/day) 

-- O.OE+OO (mg/kg/day) NA (mg/kg/day) --
-- O.OE+OO (mg/kg/day) 2.9E-03 (mglkg/day) 

-- 0.0E+OO (mg/kg/day) 2 IE-05 (mg/kg/day) .. 
-- O.OE+OO (mg/kg/day) 8 OE-04 (mglkgtday} 

-- 0.0E+OO {mg/kg/day) 2 6E-o5 (mglkgldayJ 

-- O.OE+OO (mg/kg/day) 3.0E-01 (mg/kg/day) 

1.1E-08 0 001 

1.5E-07 0 1 

1.5E-07 01 

II 1.5E-07 0 1 

-- 2.5E-03 (mg/kg/day) l OE+OO (mg/kgld<tyl 0 002 

3.1E-07 7.3E-06 (mg/kg/day) 3 OE-Otl (mg/kg/day) 0 02 

-- 2.9E-02 (mg/kg/day) 3 OE·Dl {mg/kg/day) 0 1 

-- 4 5E-04 (mg/kg/day) 7 2E·D2 (mglkglday) 0 006 

1_2E-05 (mg/kg/day) 1 OE-03 (mg/kg/day) 0 O• 

3.1E-07 0 1 

-- O.OE+OO (mg/kg/day) 1 OE+OO (mglkgfday) 

2.5E-08 5.8E-07 (mgfkg/day) 3 OE-04 (mglkglday) 0 002 

.. 0.0E+OO {mg/kg/day) 3 OE-01 (mg/kg/day) 

-- O.OE+OO (mg/kg/day) 2.9E·03 (mg/kg/day) 

-- Q_OE+OO {mg/kg/day} 2.6E·05 (mg/kg/day) 

2.5E-08 0 002 

3.4E-07 01 

3.4E-07 01 

3AE·07 01 
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Medium 

Surface Soil 

Recreational Users 

Exposure Medium Exposure Point Exposure Route 

Surface Soil SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

TABLE 7.6.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical al 

Potential Concern 

Trichloroethane 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b) I luoranthen e 

Dlbenzo(a.h)anthracene 

lndeno(1,2,3·cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Value 

NSWC CRANE, CRANE INDIANA 

PAGE 1 OF 5 

EPC Cancer Risk Calculalmns 

Uni!s lnlake/Exposure Concentration 

Value Units 

CSF/Unil Risk 

Value 

1.3E·02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

Units 

(mg/kg/day)·' 

{mg/kglday)' 1 

{mg/kg/day)"' 

(mg/kg/day)·' 

{mg/kg/day)· 1 

(mg/kg/day) ' 

(mg/kgtdayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

Non-Cancer Hazard Calcula!1ons 

Cancer Risk Intake/Exposure Concentrat1on 

Value Uni ls 

1.0E-12 

5.0E·09 

4.4E-OB 

4.BE·09 

8 4E-09 

2.3E·09 

Value 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

2 OE·02 

RID/RIC 

Arsenic 

Q.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

7.9E·11 

6.9E·09 

6.0E·09 

6.6E·09 

1.1E·09 

3.2E·09 

6.9E-11 

3.5E-05 

1.3E-oa 

1.6E-08 

1.SE-07 

5.6E·05 

3.2E-07 

9.0E-07 

7.2E-08 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

l.5E+OO 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day)" 1 
• 2.4E·08 

7.9E-10 

6.9E·08 

6.0E-08 

6 6E-oa 

1.1E·08 

3.2E·08 

6.9E·10 

3.5E·04 

1.3E·07 

1.GE-07 

t.8E·06 

5.6E·04 

3.2E-06 

9.0E-06 

7.2E-o7 

(mg/kg/day) 

{mglkglday) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day} 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

1.oE.i.00 

4 OE-04 

3 OE-04 

4 OE-02 

3 OE-01 

(mg/kg/day) 

(mgtkglday) 

(mglkglday) 

(mgtkglday) 

(mg/kgldayl 

(mglkglday) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Copper 

Iron 

Lead 

Manganese {Soil) 

Vanadium 

Trichtoroe1hene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b) fluoranthen e 

Dlbenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

O.OE+OO 

3.2E-09 

2.SE-09 

3.1E-09 

5.4E-10 

1.5E-09 

3.2E-11 

O.OE+OO 

O.OE+OO 

1.7E-09 

O.OE.i.00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

1.3E-02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E.i.OO 

7.JE-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

(mg/kg/dayr 1 

(mg/kg/day)' 1 

(mg/kg/dayr 1 

(mg/kg/dayr
1 

(mglkg/day)' 1 

(mg/kg/day)· 1 

(mg/kg/day}' 1 

(mg/kg/day)' 1 

(mg/kg/dayr 1 

(mgtkgldayr 1 

(mg/kg/day) 1 

(mg/kg/day)' 

(mglkg/day)' 1 

[mg/kg/day) 1 

(mglkglday)· 1 

(mg/kg/day) 1 

(mg/kg/day} 1 

(mg/kg/day) 1 

B.8E·OB 

2.4E·09 

2 1E-08 

2.3E·09 

4.0E-09 

1.1E·09 

2.6E·09 

3.3E·08 

O.OE+OO 

3.2E-oa 

2 8E·OB 

3.1E-oa 

5.4E-09 

1.5E-08 

3 2E-10 

0 OE.i.00 

O.OE.i.00 

1.7E-Oa 

O OE.i.00 

O.OE+OO 

0 OE.i.00 

0 OE+OO 

O.OE.i.00 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgld;iy) 

(mg/kg/day) 

(mglkglrlay) 

(mglkglday) 

NA 

7 2E-02 

1.0E·03 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

1 OE.i.00 

6 OE·OS 

3 OE·O.i 

4 OE-02 

3 OE·01 

NA 

2 9E·03 

2 6E·OS 

(mglkg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/d;iy) 

{mglkgtdayJ 

(mglkglday) 

(mqlkglday) 

(mq/kglday) 

(mg/kglrlay) 

(mglkgfdayl 

(mg/kg/day) 

0 000000002 

0 00000003 

0 0003 

0 0003 

0 0005 

0 00004 

0 002 

0 0001 

0 0007 

0 004 

0 00000002 

0 00006 

0 00006 

Exposure Point Total 1 2E 07 ~~ 
1F:E=xp=o=su=re=M~e=d~iu=m~T~o=la~l11=~~~~~~~~~~~~~~~~~~~~~~~~~~~~9F~~~~~~~~~~~~~~~~~~91=~,:=2E=:=o7~9F~~~~~~~~~~~~~~~~~=~ 

Air SWMU 16 lnhala1ion Trichloroethane 9.6E-6 mg/m3 3. 1E·09 (mg/kg/day) 7 OE-03 {mg/kg/day)' 2 2E-11 3 lE-98 (mg/kg/day) 1 7E-O! (mglk~l<fay) O 0000002 

Benzo(a)an1hracene 

Benzo(a)pyrene 

Be nzo(b )lluora nthene 

Dibenzo{a ,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

An1imony 

Arsenic 

Copper 

2.1E-9 mglmJ 6.7E-13 {mg/kg/day) NA (mg/kgldayr' 6.7E-12 (mglkglday) NA (rnqlkglday) 

1.BE-9 mg/m3 5.BE-13 (mg/kg/day) 3.1 E+OO (mg/kg/day)' 1 1.BE-12 5.BE· 12 (mg/kg/day) NA (mglkglrlay) 

2.0E·9 mg/m3 6.4E-13 (mg/kg/day) NA (mg/kg/dayr' 6.4E·12 (mg/kg/day) NA (mglkg/day) 

3.4E·10 mglm3 1.1E-13 {mg/kg/day) NA {mg/kg/day)' 1.1E·12 (mg/kg/day) NA (mglkgldayl 

9.4E-10 mg/mJ 3.1 E-13 (mg/kg/day) NA (mg/kg/day)' 1 3.1 E-12 (mg/kg/day) NA (mg/kg/day} 

4.9E·7 mg/m3 1.6E·10 (mg/kg/day) NA (mg/kg/day) 1 1.6E-09 (mg/kg/day) 8 6E·04 {mglkgldayJ 

1.0E·5 mg/m3 3.4E-09 (mg/kg/day) NA {mg/kglday)' 1 3.4E·OB {mg/kg/day) 1 OE-03 

3.9E-9 mg/m3 1.3E-12 (mg/kg/day) NA {mg/kgldayr 1 l.3E·11 {mg/kg/day) NA 

4.8E·9 mg/m3 1.6E-12 (mg/kg/day) 1.5E+01 (mg/kg/day)' 1 2.4E-11 t.SE-11 (mg/kg/day) NA 

5.3E·B mg/m3 1.7E-11 (mg/kg/day) NA (mg/kg/day)' 1 1.7E-10 (mg/kg/day) NA 

(mglkgtday} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0 000002 

0 00003 

4112/2005 



Scenario Timelrame: 

Receptor Population: Recreational Users 

Receptor A e: Adult 

Medium Exposure Medium 

Surface Soll Air 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater 

Exposure Point Exposure Roule 

SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

SWMU 16 Ingestion 

Exp. Route To1al 

TABLE 7.6.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemical ol 
Potential Concern 

Manganese (Soil) 

Vanadium 

1, 1,2,2-Tetrachloroethane 

1, 1 ,2-Trichloroe1hane 

1.1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitro1o!uene 

2 .4,6-Trlnilrotoluene 

2-Ami no-4 ,6-Dini tro toluene 

4-Amino-2.6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobal1 

Iron 

Lead 

Li1hium 

Manganese (Water) 

Nlckel 

Vanadium 

Value 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E-8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

NSWC CRANE. CRANE INDIANA 
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EPC Cancer Risk Calcula1ions 

Unils 

mg/m3 

rng/m 3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concentration 

Value 

5.4E-09 

3.1E-11 

8.BE-11 

7.0E-12 

1.5E-07 

1.9E-06 

1.1E-06 

1.5E-07 

1.5E-07 

1.7E-07 

1.5E-07 

2.6E-07 

4.3E-07 

2.9E-o5 

2.7E-07 

1.1E-06 

1.9E-06 

2.9E-07 

2.1E-03 

2.5E-06 

2.0E-07 

1.8E-08 

2.9E-08 

1.2E-07 

7.3E-08 

2.SE-06 

2.4E-03 

7.6E-00 

5.4E-07 

2.9E-05 

1.9E-o7 

4.SE-08 

3.3E-06 

8.3E-06 

3.0E-03 

1.4E-06 

3.4E-06 

5.0E-04 

1.5E-05 

3.0E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E-03 

5.4E-01 

NA 

NA 

1.3E-02 

1.SE+OO 

NA 

2.JE-01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/dayr' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kgtday)· 1 

(mg/kgtdayr' 

(mg/kg/day)-' 

(mg/kg/day)-' 

(mg/kg/day)"' 

(mg/kgldayr' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mglkg/day}· 1 

{mg/kg/day} 1 

(mg/kg/day)· 1 

(mg/kgtdayr' 

(mg/kg/dayr' 

(mglkg/dayr 1 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mglkgldayr' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kgldayr' 

(mg/kgldayr' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kg/day) ' 

(mg/kg/day) ' 

(mg/kg/day)"' 

(mg/kglday)· 1 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(mg/kglday}" 1 

(mglkg/day)" 1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration 

4.7E-11 

4.7E-11 

4.7E-11 

1.2E-07 

3.1E-08 

1.1E-07 

2.9E-10 

1.4E-08 

9.SE-09 

9.1E-09 

3.4E-08 

2 1E-09 

6.0E-07 

2.8E-05 

3.7E-06 

4.0E-09 

B.7E-10 

2.8E-07 

8.1E-07 

3.3E-05 

Value 

5.4E-OB 

3.1E-10 

8.8E-10 

7.0E-11 

1.5E-06 

1.9E-o5 

1.1E-05 

1 SE-06 

1.5E-06 

1.7E-06 

1.5E-06 

2.6E-06 

4.3E-06 

2.9E-04 

2 7E-06 

f.1E-OS 

1.9E-05 

2.9E-06 

2.1E-02 

2.5E-05 

2.0E-06 

1 BE-07 

2 9E-07 

1.2E-06 

7 3E-07 

2.6E-05 

2.4E-02 

7 6E-07 

5.4E-06 

2.9E-04 

1 9E-06 

4.6E-07 

3.3E-05 

8.3E-05 

3.0E-02 

1.4E-05 

3.4E-o5 

5.oE-03 

1.5E-04 

3.0E-05 

Units 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/~gtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/da"y) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1.4E-05 

NA 

6 OE·02 

4 OE-03 

5.0E-02 

6 OE-03 

2 OE-02 

4 OE-03 

2 OE-02 

7 OE-04 

1 OE-02 

\ OE-02 

6.0E-02 

1 OE-02 

2 OE-01 

2 OE-02 

5 OE-01 

3 OE-03 

1 OE-03 

1 OE-02 

5 OE-04 

2 OE-04 

2 OE"-04 

3 OE-03 

1 OE.i-00 

4 OE-04 

3 OE-04 

7 OE-02 

2 OE-03 

5 OE-04 

3 OE-03 

2.0E-02 

3 OE-01 

NA 

2 OE-03 

2 4E-D2 

2.0E-02 

1.oE-03 

RIDIRfC 

Urnls 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkgtdayl 

(mg/kg/day) 

(mglkgtdayl 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mglkglday) 

(mglkglday) 

(mglkgldayJ 

(mg/kg/day) 

(mg/kg/day) 

(mglkgld<1.y) 

(mgtkglday) 

(mg/kg/day) 

(mglkgfday) 

(mglkgfday) 

(mglkgfc1ay) 

[mg/kg/day) 

(mglkgtday) 

[mglkglday) 

(mg/kg/day) 

(mglkgfday) 

{mglkglday) 

{mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtdayl 

(mg/kg/day) 

{mg/kglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

Hazard Ouol1en1 

0 00006 

0 0001 

0 0001 

0 0001 

0 004 

0 00003 

0 005 

0 0002 

0 0002 

0 OOOOB 

0 0004 

0 00007 

0 004 

0 0004 

0 03 

0 00005 

0 001 

0 0001 

0 0001 

0 O• 

0 008 

0 002 

0 00002 

0 0006 

0 006 

0 004 

0 009 

0 02 

0 002 

0 0, 

0 004 

0 001 

0 0009 

0 01 

0 004 

0 10 

0 0, 

02 

0 007 

0 03 

0 5 

4/12/2005 



Recreational Users 

Medium Exposure Medium Exposure Point Exposure Route 

Groundwater Groundwater SWMU 16 Dermal 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies Ingestion 

TABLE 7.6.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical ol 
Potential Concern 

1, 1,2,2-Tetrachloroethane 

1, 1,2-Trlchloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis· 1,2-Dichloroethene 

Methylene Chloride 

T e\rachloroethene 

Toluene 

trans· 1 ,2·Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2·Nitrotoluene 

2.4.6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Ami no-2 ,6-Dini trotol uene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Value 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

20.4 

24.0 

2767 

5.8 

1.49 

NSWC CRANE, CRANE INOIANA 
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EPC Cancer Risk Calculations 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/l 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concentration 

Value 

1.1E-08 

9.4E-08 

7.8E-08 

9.4E-09 

4.1E-09 

1.4E-08 

6.6E-09 

3.9E-08 

2.1E·08 

2.0E-06 

5.6E·09 

3.6E-07 

3.6E·07 

1.4E-08 

1.9E·04 

6.9E·08 

1.7E-09 

1.3E-09 

4.0E-10 

2.9E·09 

5.9E-09 

1.2E·08 

3.6E-06 

1.tE-10 

8.2E-t0 

4.4E·08 

2.9E·10 

7.0E-11 

9.9E·09 

1.JE-OB 

4.SE-06 

2.tE-09 

2.SE·09 

7.6E·07 

4.5E·09 

4.SE-09 

4.2E·08 

4.9E-08 

5.6E-06 

1.2E-08 

3.0E·09 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

2.0E-01 

S.7E·02 

NA 

2.0E-03 

9.1E·02 

5.SE-02 

6.2E-02 

1.JE-01 

NA 

NA 

7.SE·03 

5.4E-Ot 

NA 

NA 

1.3E·02 

1.SE+OO 

NA 

2.JE-01 

3.0E-02 

NA 

NA 

1.1E·01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

t.3E·02 

1.1E-Ot 

NA 

NA 

1.5E+OO 

Units 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mglkg/day)· 1 

(mg/kg/day)" 1 

{mg/kg/day)· 1 

(mg/kg/day)· 1 

{mg/kglday)" 1 

{mg/kg/day)" 1 

(mg/kg/day)·' 

(mg/kg/day)·' 

(mg/kg/day)' 

(mg/kgldayr' 

(mg/kg/day)' 

(mg/kg/day)"' 

(mglkg/dayr' 

(mg/kg/day)"' 

(mg/kg/day(' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day) 1 

{mg/kg/day}" 1 

{mg/kg/day)·' 

(mg/kgldayr' 

(mg/kg/day)"' 

(mg/kg/day) 1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration 

2.1E·09 

S.4E-09 

1.9E-1 t 

3.7E·10 

7.SE-10 

4.1E-10 

5.0E-09 

4.2E·11 

2.0E-07 

2.5E·06 

1.0E-07 

2.9E·10 

1.2E-t t 

1.3E-09 

t.2E-09 

2.8E·06 

3.6E-05 

3.6E-05 

3.6E-o5 

5.4E·10 

5 4E-09 

4.5E-09 

Value 

1.1E·07 

9.4E-07 

7.8E·07 

9.4E-OB 

4.1E-08 

1.4E-07 

s.GE-oa 

3.9E-07 

2.1E-07 

2.oE-05 

5.6E-08 

3.6E-06 

3.6E-06 

1.4E-07 

1.9E·03 

6.9E·07 

1.7E·OB 

1.3E·08 

4 OE-09 

2.9E-OB 

5.9E·OB 

1.2E-07 

3.6E-05 

1.1E·09 

8 2E-09 

4.4E-07 

2.9E-09 

7.0E-10 

9.9E-oa 

t.3E-07 

4.5E·05 

2.1E·08 

2.5E-08 

7.6E·06 

4.SE·OS 

4.5E-08 

4.2E·07 

4.9E-o7 

5.6E-05 

1.2E-07 

3.0E-08 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mgtkg/day) 

(mgtl<glday) 

(mg/l<glday) 

(mg/kg/day) 

(mg/l<gtday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6 OE-02 

4.0E-03 

5.0E·02 

6.0E-03 

2 OE-02 

4.0E-03 

2 OE-02 

7 OE-04 

1 OE-02 

1.0E·02 

6.0E·02 

1 OE-02 

2.0E-01 

2 OE-02 

5 OE-01 

3 OE·03 

1 OE·03 

1 OE·02 

5 OE-Od 

2 OE-04 

2 OE-04 

3 OE-OJ 

1 OE-i-00 

6 OE-05 

3 OE-04 

4 9E-03 

1 4E·05 

2.5E-05 

7.SE-05 

2 OE-02 

3 OE-01 

NA 

2 OE-03 

9 6E-04 

8 OE-04 

2 6E-05 

5 OE-01 

3.0E·03 

1 OE+OO 

4 OE·04 

3.0E-04 

RID/RIC 

(mg/kg/day) 

(mgfkg/day) 

{mglkglday) 

(mgtkglday) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kglday) 

(mg!kglday) 

(mg/kglday) 

(mgll<glday) 

(mgll<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgll(g/day) 

(mg/kg/day) 

(mglkglday) 

(mgll<gtday) 

(mglkglday) 

(mg/kg/day) 

[mglkgtday) 

(mglkglday) 

(mg/kg/day) 

(mg!kg/day) 

(mg!kg/day) 

(mglkglday) 

(mglkglday) 

(mg/kg/day) 

(mg!kglday) 

(mgtkglday) 

(mg/kg/day) 

(mg/l(glday) 

(mgtl<glday) 

(mglkglday) 

(mgtkglday) 

(mg/kgld<1y) 

(mgtkgiday) 

(mglkgfd<1y1 

(mg/kg/day) 

Hazard Ouo\1en\ 

0 000002 

0 0002 

0 00002 

0 00002 

0.000002 

0 00004 

o 000003 

o 0006 

0 00002 

0 002 

0 0000009 

0 0004 

0 00002 

0 000007 

o 004 

0 0002 

o 00002 

0 000001 

0 000008 

0 0001 

0 0003 

0 00004 

0 00004 

0 00002 

0 00003 

0 00009 

o 0002 

0 00003 

0 001 

0 000006 

o 0002 

0 00001 

0 008 

0 00006 

0 002 

0 02 

06 

06 

06 

0 0000008 

0 0002 

0 00006 

o 0003 

0 00010 

411212005 



Scenario Timelrame: 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium Exposure Medium 

Surface Waler Surface Water 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water 

Exposure Medium Total 

Medium Total 

Sediment Sedimen1 

Exposure Poin1 Exposure Route 

Gullies lngesHon 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Gullies Ingestion 

TABLE 7.6.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON·CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 
Potential Concern 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Arsenic 

Manganese (Water) 

Arsenic 

Manganese (Water) 

Benzo(a)pyrene 

Aluminum 

Anlimony 

Arsenic 

Barium 

Cadmium 

Copper 

!ran 

Lead 

Manganese (Soil) 

NSWC CRANE, CRANE INDlANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concen!ration CSF/Unit Risk 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

5.29 

513 

0.370 

476 

0.370 

476 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

4.1E-07 

4.6E-09 

7.5E-09 

6.2E·06 

9.9E·OB. 

2.6E·07 

1.1E·08 

1.0E·06 

6.8E·07 

4.0E-08 

5.1E-06 

1.1E-08 

2.BE-09 

3.7E·07 

4.2E-09 

1.4E-OB 

5.6E·06 

8.9E-08 

2.3E-o7 

9.BE-09 

5.7E-07 

7.5E-10 

9.7E-07 

6.SE-10 

8.8E-07 

1.1E-10 

3.3E-o5 

1.2E-07 

3.3E-08 

4.2E-06 

3.7E-OB 

3.7E-06 

1.6E-04 

4.4E-06 

3.0E-06 

Uni!s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

1.1E-01 

NA 

NA. 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

l.5E+OO 

NA 

1.5E+OO 

NA 

7.3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)·' 

(mgtkgtdayr' 

(mglkg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)·' 

(rng/kg/dayr 1 

(mg/kg/dayr' 

(mg/kgldayr 1 

(mg/kg/dayr' 

(mg/kg/day)" 

(mg/kg/day)" 

(mg/kg/dayr' 

(mgtkgldayr' 

(mg/kg/dayr 1 

(mg/kg/day)" 

(mg/kg/day)' 

(mg/kg/day)' 

(mgtkg/dayr' 

(mg/kg/day)"' 

(mglkgtdayr 1 

(mglkg/daYr' 

(mg/kg/day)· 1 

(mg/kg/dayr' 

(mglkg/day)· 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/dayr' 

(mg/kg/day)" 1 

(mg/kgtdayr' 

(mg/kg/dayr' 

(m9lkg/dayr' 

(mg/kg/day)·' 

(mg/kg/dayr' 

(mg/kg/day)' 

Cancer Risk 

1.0E·08 

8.9E-09 

4.4E-09 

4.1E-09 

1.7E-08 

2.8E·08 

2.8E·08 

2.8E-08 

1.1E·09 

1.1E·09 

1.0E-09 

1.0E·09 

2.2E·09 

2.2E-09 

2.2E·09 

8.0E-10 

5.0E-08 

Non-Cancer Hazard Calculations 

lf-ln_1a_ke_i_Ex_p_os_u~'e_C_o_oc_e_n1_"_tio_n-+----R-ID~l-Rf_C __ ---I Hazard Ouot1en1 

Value 

4.1E·06 

4.6E-08 

7.5E·08 

6.2E-05 

9.9E-07 

2.6E-06 

1.1E-07 

1.0E·05 

6.8E-06 

4 OE-07 

5 1E-05 

1.1E-07 

2.8E-08 

3 7E-06 

4.2E-OB 

1 4E-07 

5 6E-o5 

B 9E-07 

2 3E-06 

9.8E-08 

5.7E-06 

7.5E·09 

9.7E-06 

6.8E-09 

8.8E-06 

1.1E-09 

3.3E-04 

1.2E-06 

3.3E-07 

4.2E-05 

3.7E-07 

3.7E·05 

1.6E-03 

4.4E·05 

3.0E·05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

7 OE·02 

5 OE-04 

3 OE-03 

3 OE-01 

NA 

2 4E·02 

1 OE·03 

3.0E·Ol 

5 OE-01 

3 OE-03 

1.0E+OO 

6.0E-05 

3 OE-04 

a 9E-03 

2 SE-05 

7 SE-05 

3 OE-01 

NA 

9 6E-oa 

2 6E-05 

3.0E-01 

3 OE-o.i. 

2.4E-D2 

3.0E-Od 

9.6E-Od 

NA 

1 OE+OO 

4 OE-04 

3 OE·04 

7 OE-02 

5 OE-04 

4 OE-02 

3 OE·01 

NA 

7 2E-02 

Urn1s 

(mg/kg/dciy} 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

[mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgldciy) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day\ 

(mg/kg/day) 

(mqlkglday) 

(mglkglday\ 

(mg/kg/day) 

(mglkgtday) 

(mglkglday) 

(mglkglday) 

(mg/kglday) 

(mglkglday) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mglkgldayJ 

(mg/kg/day) 

[mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mgtkglday) 

0 00006 

0 00009 

0 00002 

0 0002 

0 0001 

0 00011 

0 00003 

0 00001 

0 0001 

0 00005 

0 002 

0 00009 

o oooa 

0 002 

0 002 

0 0002 

0 002 

0 004 

0 00002 

0 01 

0 01 

0 01 

0.01 

o oooa 
0 00002 

0 009 

0 009 

0.01 

0 01 

0 01 

0 0003 

0 003 

0 001 

0.0006 

0 0007 

0 0009 

0 005 

0 000d 

4/12/2005 



Recreational Users 

Medium Exposure Medium Exposure Point Exposure Route 

Sediment Sediment Gullies Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Poin! Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Poin! Total 

Exposure Medium Total 

Medium Total 

TABLE 7 6.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 

Potential Concern 

Mercury 

Nickel 

Vanadium 

Zinc 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soil} 

Vanadium 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Value 

o.gJ 

159 

38.4 

5842 

0.043 

12961 

48.7 

13.1 

1662 

14.5 

1463 

64255 

1730 

1193 

0.93 

159 

38.4 

5842 

10500 

30.8 

122000 

1900 

51.2 

10500 

30.8 

122000 

1900 

51.2 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units Intake/Exposure Concenlra!lon CSF/Unit Risk 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Value 

2.4E-09 

4.0E-07 

9.BE-08 

1.5E-05 

5.2E-11 

O.OE+OO 

O.OE+OO 

3.6E-09 

O.OE+OO 

1.3E-10 

O.OE+OO 

O.OE+OO 

0.0E+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.7E-05 

7.BE-08 

3.1E-04 

4.8E-06 

1.JE-07 

O.OE+OO 

8.SE-09 

0.0E+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kglday) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg!day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

7.3E+OO 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

Uni!s 

(rng/kgtdayr' 

(mg/kgtday)' 

(mgtkglday)"' 

(mg/kg/day)"' 

{mg/kglday)" 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mglkgfday)" 1 

(mg/kgtdayr' 

(mglkgldayr' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mgtkg/day)· 1 

(mglkg/day)" 1 

{mg/kg/day)· 1 

(mg/kgtday)· 1 

(mg/kg/day) 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/lo;g/day)"' 

(mg/kg/day)·' 

(mg/kg/dayr' 

(mg/kg/day)"' 

{mg/kg/day)" 1 

{mglkg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/dayr 1 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calcula1ions 

Cancer Risk Intake/Exposure Concentrat1on RID/RIC 

5.1E-08 

3.8E·10 

5.4E-09 

5.SE-09 

5.7E-08 

5.7E-08 

5.7E-08 

1.2E-07 

1.2E-07 

1.JE-08 

1.3E-08 

1.3E-07 

1.JE-07 

1.3E-07 

3.7E-05 

Value 

2.4E-oa 

4.0E-06 

9.BE-07 

1 SE-04 

5.2E-10 

O.OE+OO 

O.OE+OO 

3 6E-OB 

O.OE+OO 

1 3E-09 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

2.7E-04 

7.8E-07 

3 1E-03 

4.8E-05 

1.3E-06 

O.OE+OO 

8.5E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Units 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

Value 

3 OE-04 

2 OE-02 

1 OE·03 

3 OE·01 

NA 

1 OE+OO 

6 OE-05 

3 OE-04 

4 9E-03 

2 5E-05 

4 OE-02 

3 oe.01 

NA 

2 9E-03 

2.1E-05 

8 OE-04 

2 6E-os 

3.0E-01 

1.0E+OO 

3 OE-04 

3 OE-01 

7.2E-02 

1.0E-03 

1 OE+OO 

3 OE·04 

3 OE·01 

2.9E-03 

2.6E-os 

Units 

(mg/kg/day) 

(mglkgtd;iy) 

(mg/kg/day) 

(mg/kgtciay) 

(mgtkg/day) 

(mgtkg/day) 

(mglkgtd;:iy) 

(mg/kg/day) 

(mglkgtday) 

(mglkgtday) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

{mglkg/d;iy) 

fmglkg/day) 

(mglkgtday) 

(mglkglday) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

Total ol Recep1or Hazards Across All Media 

Hazard Ouot1ent 

0 0001 

0 0002 

0 0010 

0 0005 

0 01 

0 0001 

0 00005 

0 0002 

0 01 

0 01 

0 01 

0 0003 

0 003 

0 01 

0 0007 

0 001 

0 0003 

0 0003 

0 02 

0 02 

0 02 

06 

4/12/2005 



Scenario Timeframe: 

Receptor Population: Residenl 

Receptor A e: Child 

Medium 

Surlace Soil 

Exposure Medium 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Route 

SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Roule Total 

Exposure Point Tota! 

SWMU 16 Inhalation 

TABLE 7.7.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 

Potenlial Concern 

Trichloroethane 

Benzo(a)anthracene 

Benzo{a}pyrene 

Benzo(b }fl uora nlhene 

Dibenzo{a,h)anthracene 

lndeno(1.2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

lead 

Manganese {Soil) 

Vanadium 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoran1hene 

Dibenzo(a.h)an!hracene 

lndeno( 1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese {Soil} 

Vanadium 

Trlchloroethene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo{b)lluoran1hene 

Dibenzo(a .h)an!hracene 

lndeno( 1 .2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Coppet 

NSWC CRANE. CRANE INDIANA 

PAGE 1 OF 6 

EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unil Risk 

0_031 

2.70 

2.36 

2.59 

0.451 

1.24 

0.027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

0.031 

2.70 

2.36 

2.59 

0.451 

1.24 

0_027 

13725 

5.15 

6.29 

70.0 

21817 

127 

354 

28.3 

9.6E·6 

2.1E-9 

1.aE-9 

2.0E-9 

3.4E-10 

9.4E·10 

4.9E·7 

1.oE-5 

3.9E-9 

4.8E·9 

5.3E·8 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

3.8E·09 

3.3E·07 

2.9E-07 

3.2E-07 

5,5E·08 

1.5E·07 

3.3E·09 

1.7E·03 

6.3E·07 

7.7E·07 

8.5E-06 

2.7E-03 

1.6E-05 

4.3E-o5 

3.5E-06 

O.OE+OO 

4.8E-08 

4.2E·08 

4.GE-08 

8.0E-09 

2.2E-08 

4.8E-10 

O.OE+OO 

O.OE+OO 

2.6E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O_OE+OO 

1.8E-07 

3.8E-11 

3.3E-11 

3.6E-11 

6.JE-12 

1.7E·11 

.9-0E-09 

1.9E-07 

7.2E-11 

8.8E-t1 

9.7E·10 

Unils 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

t.3E·02 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E·01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

1.3E·02 

7.JE-01 

7.3E+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7.0E-03 

NA 

3.1 E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1_5E+01 

NA 

Unils 

(rnglkg/dayr 1 

(mglkgldayr 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kg/day)'1 

(mg/kg/day)' 1 

(mg/kgldayr 1 

(mglkg/dayr' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

(mg/kg/dayr_ 1 

(mg/kg/dayr 1 

(mg/kg/day)' 1 

(mg/kg/day)'' 

{mgtkg/dayr 1 

{mg/kg/dayr 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

(mgtkg/dayr 1 

{mglkg/day)" 1 

(mg/l<g/dayr 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)· 1 

{mg/kg/day)" 

(mg/kg/dayr 1 

(mg/kg/day)' 

(mg/kg/dayr' 

(mg/kg/day) ' 

{mg/kg/day)· 1 

(mgtkg/day)' 1 

(mg/kg/day)· 1 

(mg/kgldayr' 

Non-Cancer Hazard Calculations 

Cancer Risk ll-1n_1a_k_el_Exp_os_u~re_C_o_nc_e_n1_ra_lio_n-+---R-f~Di_R_rc ___ -I Hazard Quo11ent 

4.9E-11 

2.4E-07 

2.1E-06 

2.3E-07 

4.0E-07 

1.1E-07 

1.2E-06 

4_2E-uo 11 

3.5E-08 

3.1E-07 

3.4E-08 

5.9E-08 

1.6E-08 

3.9E-08 

4.9E-07 

4.7E·06 II 

4.7E-06 

1.2E-09 

1.0E-10 

1_3E-09 

Value 

1.3E-07 

1.2E·05 

t.OE-05 

1.1E-05 

1.9E-06 

5.JE-06 

1_2E·07 

5.9E-02 

2.2E·05 

2.7E-05 

3.0E-04 

9.3E·02 

5-4E-04 

1.5E·03 

1.2E·04 

O.OE+OO 

1.7E·06 

1_5E-06 

1.6E·06 

2.8E-07 

7.7E-07 

1.7E-08 

O.OE+OO 

O.OE+OO 

9.0E-07 

O.OE+OO 

O_OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.2E-D6 

1.3E·09 

1.1E-09 

1.3E-09 

2 2E·10 

6 OE-10 

3.1E-07 

6.7E-06 

2.SE-09 

3.1E-09 

3.4E-08 

Units 

(mgtkglday) 

{mg/kgfday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mgtkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

Value 

5.0E-01 

NA 

NA 

NA 

NA 

NA 

2.0E-02 

1.0E+OO 

4.0E-04 

3.0E-04 

4.0E-02 

3.0E·01 

NA 

7 2E·02 

1.0E-03 

5 OE·01 

NA 

NA 

NA 

NA 

NA 

2.0E-02 

1.0E+OO 

6 OE-05 

3 OE-04 

4.0E-02 

3.0E-01 

NA 

2.9E-03 

2 6E-05 

1.7E-01 

NA 

NA 

NA 

NA 

NA 

8 6E·04 

1.oE-03 

NA 

NA 

NA 

Units 

(mglkgfday) 

(mglkglday) 

(mglkglday) 

(mgfkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mgfkglday} 

(mg/kgfday) 

(mglkglday) 

(mgfkglday) 

(mgfkglday) 

(mgtkg/day) 

(mg/kgfday) 

(mglkglday) 

(mg/kg/day) 

{mgfkglday) 

(mg/kg/day) 

(mglkglday) 

(mglkg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0 0000003 

0 000006 

0 06 

0 06 

0 09 

0 007 

03 

0 02 

01 

07 

0.0000008 

0 003 

0 00~ 

0 7 

0 7 

0 00004 

0 0004 

0 007 
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Resident 

Medium Exposure Medium Exposure Point Exposure Route 

Surface Soil Air SWMU 16 Inhalation 

Exp. Route Total 

Exposure Poln1 Total 

Exposure Medium Total 

Medium Total 

Groundwaler Groundwater SWMU 16 Ingestion 

Exp. Route Total 

TABLE 7.7 CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemicalol 

Potential Concern 

Manganese {Soil} 

Vanadium 

1, 1,2,2-Tetrachloroelhane 

1, 1,2-Trichloroethane 

1 , 1-Dichloroelhene 

1,2,3-Trichloropropane 

1,2·0.ichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

T etrachloroelhene 

Toluene 

lrans-1,2-Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinllrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2, 6-Din ilro\o!u en e 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobal1 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Value Unils Intake/Exposure Concentration CSF/Unit Risk 

1.7E-5 

9.7E-8 

2.7E-7 

2.2E·8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81 7 

29423 

13.6 

33.0 

4g49 

145 

29.3 

mg/mj 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ugll 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

3.0E-07 

1.8E-09 

4.9E-09 

3.9E-10 

1.2E·06 

1.5E-05 

8.SE-06 

1.2E·06 

1.2E·06 

1.4E-06 

1.2E-06 

2.1E-06 

3.4E-06 

2.3E-04 

2.2E·06 

8.SE-06 

1.5E·05 

2.3E-06 

1.7E·02 

2.0E-05 

1.5E-06 

1.4E·07 

2.3E·07 

9.5E·07 

5.SE-07 

2.0E,05 

1.9E·02 

6.0E-07 

4.3E-o6 

2.3E-04 

1.5E·06 

3.7E-07 

2.6E-05 

6.6E-os 

2.4E-02 

1.tE-05 

2.7E-o5 

4.0E-03 

1.2E-04 

2.4E-05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.3E·01 

NA 

NA 

7.5E·03 

5.4E·01 

NA 

NA 

1.3E·02 

1.5E+OO 

NA 

2.3E-Ot 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kgldayr' 

(mg/kgldayr' 

(mg/kg/day)"' 

(mg/kg/day)-' 

(mg/kg/dayr' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/dayr' 

{mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

fmgikg/day)·' 

(mg/kg/day) ' 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mglkg/dayr' 

(mg/kg/day)"' 

(mg/kg/dayr' 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)-' 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

Cancer Risk 

2.7E-09 

2.7E·09 

2.7E-09 

4.7E·06 

2.5E·07 

8.4E-07 

2.3E·09 

1.1E-07 

7.SE-08 

7.2E·08 

2.7E-07 

1.6E·08 

4.7E·06 

2.2E·04 

2.9E·05 

3.2E-08 

6.9E·09 

2.2E·06 

6.4E-06 

2.6E-04 

Non-Cancer Hazard Calcula11ons 

Intake/Exposure Concentration 

Value 

1 1E-05 

6 2E·08 

1.7E-07 

1.4E-08 

4.3E-o5 

5.1E·04 

3.0E-04 

4.1E-05 

4.2E·05 

4.8E-05 

4.tE-05 

7.3E·05 

1 2E-04 

8.1E-03 

7.6E-05 

3.1E-04 

5.4E-04 

8.2E-05 

5.9E-01 

6.8E-04 

5.4E-05 

4.9E-06 

8.0E-06 

3 3E·05 

2.0E-05 

7.1E-04 

6.6E-Ol 

2 1E·05 

1.5E·04 

8.0E-03 

5.3E·05 

1 3E-os 

9 OE·04 

2 3E-03 

8.3E-01 

3.8E·04 

9.3E-04 

1.4E-01 

4.tE-03 

8.3E-04 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1.4E-05 

NA 

6.0E-02 

4 OE-03 

5.0E-02 

6.0E-03 

2.0E-02 

4 OE"-03 

2.0E-02 

7.0E-04 

1.oE-02 

1.0E-02 

6.0E·02 

l.OE-02 

2.0E·01 

2.0E-02 

5.0E·01 

3.0E-03 

1.0E-03 

1.0E"-02 

5 OE-Od 

2 OE·04 

2.0E-04 

3 OE·03 

1 OE.i.00 

4 OE·04 

J.OE-04 

7 OE-02 

2 OE·03 

5 OE-04 

3 OE-OJ 

2 OE-02 

3 OE-01 

NA 

2.0E-03 

2.4E-02 

2.oE-02 

1 OE-03 

RIOIRfC 

Uni1s 

(mglkglday) 

{mglkglciayl 

(mglkgtday) 

{mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mglkgtday) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mgtkgtday} 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mglkglday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mgfkglday) 

(mg/kglciay) 

(mglkglday) 

(mglkglciayJ 

{mg/kgfdayJ 

{mglkglciay} 

(mg/kg/day} 

(mglkgfday) 

(mglkqtd,::iy) 

(mglkglciay) 

(mg/kg/day\ 

(mglkgtday) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

0 O• 

0 02 II 

0 02 

0 02 

07 

0 0007 

01 

0 006 

0 007 

0 002 

0 O• 

0 002 

0.1 

0 O• 

08 

0 001 

0.03 

0 003 

0 004 

1 2 

02 

0 05 

0 0005 

0 02 

02 

01 

02 

0 7 

0 05 

0 5 

0' 

0 03 

0 03 

0 3 

01 

28 

0 5 

5 B 

0.2 

OB 

>5 

4/12/2005 



Resident 

Medium Exposure Medium Exposure Point Exposure Route 

Groundwater Groundwater SWMU 16 Dermal 

Exp. Roule Total 

Exposure Point To!al 

Exposure Medium Total 

Air SWMU 16 lnha!elion 

TABLE 7.7.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 
Potential Concern 

1, 1 ,2,2-Tetrachloroethane 

1, 1.2· Trichloroethane 

1, 1-Dichloroe!hene 

1,2,3· Trichloropropane 

1,2-Dichloroelhane 

Benzene 

Bromod!chlorome\hane 

Carbon Tetrachloride 

Chloroform 

cls-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinilrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2, 6-Di nilrolol u ene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

1, 1,2,2-Tetrachloroethane 

1, 1.2-Trichloroe!hane 

l, 1 ·Dichloroethene 

1,2,3-Trlchloropropane 

1.2-Dichloroethane 

Benzene 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculafions 

Value Units lnlake/Exposure Concentration CSF/Unit Risk 

1_52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32_0 

81_7 

29423 

13.6 

33.0 

4948 

145 

29.3 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugtL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

4.4E-4 · mg/m3 

0.008 

0.006 

6.9E-4 

7.lE-4 

0,001 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

Value 

9.3E·08 

8.2E-07 

6.8E·07 

0_2E-08 

3_5E·OB 

1.2E-07 

5_7E-08 

3-4E·07 

1.9E·07 

1.7E·OS 

4.9E-08 

3.2E-06 

3.2E-06 

1.2E-07 

1.7E-03 

6.0E-07 

1.4E-OB 

1.1E·OB 

3.5E-09 

2.SE-08 

5.tE-08 

1.1E-07 

3.1E-05 

1.0E·09 

7.1E-09 

3.8E-07 

2.5E-09 

6.lE-10 

8.6E-08 

1.lE-07 

4.0E·05 

1.8E-OB 

2.2E-08 

6.7E-06 

3.9E-08 

3.9E·OB 

3.2E·07 

5.SE-06 

4_3E·06 

s.1E-01 

5.2E-07 

7.4E·07 

Units 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/l<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

2.0E-01 

5.7E-02 

NA 

2.0E-03 

s.1E-02 

5.5E-02 

6.2E·02 

1.3E-Ot 

NA 

NA 

7.5E-03 

5.4E-01 

NA 

NA 

1.3E·02 

1.5E+OO 

NA 

2.3E-01 

3.0E-02 

NA 

NA 

1.1E·01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.oE-01 

5.6E·02 

NA 

NA 

9.1E-02 

2.7E-02 

Units 

(mglkg/day)' 1 

(mg/kg/day)·' 

(mg/kg/day)' 1 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)·' 

{mglkg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kgtdayr 1 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mglkg/day)' 1 

{mg/kg/day)'' 

{mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kgtday)' 1 

(mg/kg/day)' 1 

(mg/kg/day) ' 

(mg/kg/day)'' 

(mg/kg/day)"' 

(mg/kg/day)-' 

(mg/kg/day)'' 

(mg/kg/day)"' 

(mg/kgtdeyr' 

(mg/kg/day)'' 

(mgtkgldayr 1 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kgldayr' 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

{mg/kg/day)' 1 

{mg/kg/day)'' 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration 

1.9E·08 

4.7E·08 

1.6E-10 

3.2E·09 

6.8E-09 

3.6E-os 

4.4E·OB 

3.7E·10 

1.7E·06 

2.2E-o5 

9.0E-07 

2.5E-09 

1.0E·10 

1.2E-08 

1.1E·08 

2.5E·05 

2.9E-04 

2.9E-04 

6.5E-08 

3.1E-07 

4.7E-OB 

2.0E-08 

Value 

3.2E-06 

2.9E-OS 

2.4E·05 

2.9E-06 

1.2E·06 

4.4E·06 

2.0E-06 

1.2E·05 

6.SE-06 

6.0E-04 

1.7E-06 

1.1E-04 

1.lE-04 

4.3E-06 

6.0E-02 

2_1E·05 

5.1E-07 

3.BE-07 

1.2E-07 

8.9E·07 

1.8E-06 

3.7E-06 

1. 1E·03 

3.5E-08 

2.SE-07 

1.3E-05 

8_9E-OB 

2.1E-OB 

3.0E-06 

3.BE-06 

1.4E·03 

6.4E-07 

7 6E-07 

2.3E-04 

1.4E·06 

1.4E·06 

1.1E·05 

1.9E·04 

1.SE-04 

1.8E-05 

1.BE·OS 

2.6E-05 

Units 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/l<g/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

6 OE-02 

4 OE-03 

5.0E-02 

6 OE-03 

2.0E-02 

4 OE-03 

2 OE-02 

7.0E-04 

1.0E-02 

1 OE-02 

6 OE-02 

1 OE-02 

2.0E-01 

2 OE-02 

5.0E-01 

3.0E-03 

l.OE-03 

1.0E-02 

5.0E-04 

2.0E-04 

2.0E-04 

3.0E-03 

1.0E+OO 

6.0E-05 

3 OE-04 

4.9E·03 

1.4E-05 

2.5E-05 

7 5E-05 

2 OE-02 

3 OE-01 

NA 

2 OE-03 

9 6E-04 

8 OE-04 

2.6E-05 

NA 

NA 

5.7E-02 

1 4E-03 

1 4E-03 

1 4E·03 

RID/RIC 

(mglkglday) 

(mglkgtday) 

(mglkgld<1y) 

(mgtkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mglkglday) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mgfkglday) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mglkg/r'lay} 

(mglkglday) 

{mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mglkgld<1y} 

{mg/kg/day) 

(mg/kg/day} 

(mglkglday) 

(mglkg/dny} 

(mg/kg/day} 

{mglkg/d;iy) 

(mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

Hazard Ouo11en1 

0 00005 

0 007 

0 0005 

0 0005 

0 00006 

0 001 

0 0001 

0 02 

0 0007 

0 06 

0 00003 

0 01 

0 0006 

0 0002 

0 I 

0 007 

0.0005 

0 00004 

0 0002 

0 004 

0 009 

0 001 

0 0006 

0 0008 

0.003 

0 006 

0 0009 

0 04 

0 0002 

0 005 

0 0004 

02 

0 002 

0 05 

0 6 

16 

16 

0 003 

001 

0 01 

0 02 

4/1212005 



Scenario Timelrame: 

Receptor Population: Resident 

Rece tor Age: Child 

Medium 

Groundwater 

Medium Total 

Surface Waler 

Exposure Medium 

Air 

Exposure Medium Total 

Surface Water 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp. Route To!al 

Exposure Point Total 

Gullies Ingestion 

TABLE 7.7.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 
Potential Concern 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

T etrachloroethene 

Toluene 

trans-1,2-Dlchloroethene 

Trichloroathene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2 .4,6· Trinitrotoluene 

2·Amino-4,6-Dinitrotoluene 

4-Amino-2.6-0initrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese {Water) 

Nickel 

Vanadium 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

NSWC CRANE, CRANE INOIANA 
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EPC Cancer Risk Calculations 

Value Units Intake/Exposure Concentration CSF/Unit Risk 

6.0E-4 

0.001 

0.002 

0.156 

0.001 

0.005 

0.011 

0.002 

10.5 

0.016 

O.OE+O 

2.7E·5 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

o_OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

20.4 

24.0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mgtm3 

mgfm3 

mg/m3 

mgtm3 

mg/m3 

mg/m3 

mg/rn3 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Value 

4.4E·07 

9.0E-07 

1.6E-06 

L1E·04 

LlE-06 

3.7E-06 

7.8E·06 

1.2E·06 

7.7E·03 

1.2E·05 

O.OE+OO 

1.9E·08 

O_OE+OO 

Q.OE+OO 

O_OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

.O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O_OE+OO 

O.OE+OO 

2.8E·07 

3.3E·07 

3.BE-05 

7.9E·OB 

2.0E-OB 

2.7E-06 

3_1E-OB 

s_oE-00 

4.1E-05 

6.6E·07 

1.7E-06 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mglkgfday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

Value 

NA 

5.3E-02 

8.lE-02 

NA 

1.6E-03 

2.0E-02 

NA 

NA 

7.0E·03 

1.5E·02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

8.4E+OO 

6.3E+OO 

4.1E+01 

9.8E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E·02 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)'' 

(mg/kg/day)·' 

(mg/kg/day)'
1 

(mg/kg/day)'' 

(mg/kg/day)' 1 

(mg/kg/day)·' 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day}'1 

(mg/kg/dayr' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mg/kgldayr' 

(mg/kg/day)'' 

(mg/kgfdayr' 

(mg/kg/dayr' 

(mg/kg/day)' 1 

(mg/kg/day)'' 

{mg/kg/day)' 1 

{mg/kg/day}·' 

(mg/kg/day)· 1 

{mgtkgtdayr' 

(mg/kg/day)'' 

(mg/kg/dayr' 

(mg/kg/day)'' 

(mglkg/dayr' 

(mg/kg/day)'' 

(mg/kgfday)·' 

(mg/kg/day)' 

(mglkg/dayr' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/dayr' 

(mgtkglday)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)'' 

(mg/kg/day)' 1 

Cancer Risk 

4.7E·08 

1.JE-07 

1_7E·09 

7.3E-08 

5.4E-05 

1.SE-07 

5.5E-05 

5.5E-05 

5.5E-05 

3.4E-04 

3.6E-09 

3.6E-08 

3.0E-08 

Non-Cancer Hazard Calcu!ahons 

Intake/Exposure Concentration 

Value 

1.5E·05 

3.1E-05 

5.4E-05 

4.0E-03 

3.BE-05 

1.3E·04 

2.7E·04 

4.1E·05 

2.7E-01 

4.1E·04 

O.OE+OO 

6_8E-07 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.7E-06 

1-1E-05 

1.3E-03 

2.8E-06 

7.lE-07 

9.5E-05 

1.1E-06 

1.7E-06 

1.4E-03 

2.3E-05 

6_0E-05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

Value 

NA 

5.7E-04 

·1 4E-02 

NA 

8.GE-01 

1.4E·01 

1 1E-01 

NA 

1 7E-01 

2 9E-02 

NA 

NA 

NA 

NA 

NA 

NA 

1.0E-03 

NA 

NA 

1.4E·04 

5.7E·06 

s 7E-05 

2.9E·OS 

5.7E·06 

NA 

NA 

NA 

NA 

NA 

NA 

5.0E-01 

3.0E-03 

1.0E+OO 

4.0E-04 

3 OE-04 

7 OE-02 

5.0E-04 

3 OE-03 

3.0E-01 

NA 

2.4E-02 

RIO/RIC 

Umls 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(rnglkglday) 

{rnglkg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kglday) 

(mg/kg/day) 

(mgtkglday) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

0 05 

0 004 

0.00004 

0 0009 

0 002 

1 6 

0 01 

17 

1.7 

17 

33 

0.00002 

0 004 

0 001 

0 01 

0 002 

0 001 

0 002 

0 0006 

0 005 

0 003 
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Scenario Timeframe: 

Receptor Population: Resident 

Receptor A e: Child 

Medium 

Surface Water 

Medium To1al 

Surface Water 

Medium Total 

Sediment 

Exposure Medium 

Surface Waler 

Exposure Medium Tolal 

Surface Water 

Exposure Medium Total 

Sediment 

Exposure Poin1 Exposure Route 

Gullies Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Tolar 

Gullies Ingestion 

Exp. Roule Total 

TABLE 7.7.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGES OF 6 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concen1ra!lon CSF/Unit Risk 

Value Units Value Unils 

Vanadium 5.29 ug/L 7.2E-OB (mglkgfday) NA (mg/kg/day)·' 

Zinc 513 ug/l 7.0E-OB (mg/kg/day) NA (mg/kg/day)·' 

Trichloroelhene 20.4 ug/L 3.3E-07 {mg/kg/day} 1.3E-02 {mg/kg/day)' 1 

ROX 24.0 ug/L 1.9E-08 (mg/kg/day) 1.1E-01 (mg/kg/day)· 1 

Aluminum 2767 ug/L 2.5E-06 (mg/kg/day) NA (mg/kgtdayr
1 

Antimony 5.8 ug/L 5.2E-09 (mg/kg/day) NA (mg/kg/dayr 1 

Arsenic 1.49 ug/L t.3E-09 (mg/kg/day) 1.5E+OO (mg/kg/day)' 1 

Barium 200 ug/L 1.SE-07 (mg/kg/day) NA (mg/kg/day)' 

Cadmium 2.25 ug/L 2.0E-09 {mg/kg/day) NA (mg/kg/day)' 1 

Chromium 3.67 ug/L 6.6E-09 (mg/kg/day) NA (mg/kg/day)' 1 

Iron 3038 ug/L 2.7E-06 (mg/kg/day) NA (mg/kg/dayr' 

Lead 48.4 ug/L 4.3E-08 (mg/kg/day) NA (mg/k.g/day)'' 

Manganese (Water) 127 ug/L 1.1E-07 {mg/kg/day) NA (mg/kg/day) 1 

Vanadium 5.29 ug/L 4.7E-09 (mg/kg/day) NA {mg/kg/day)' 1 

Zinc 513 ug/L 2.8E-07 {mg/kg/day) NA {mglkg/day)' 1 

Arsenic 0.370 ug/L 5.0E-09 {mg/kg/day) 1.5E+OO (mg/kg/day) 1 

Manganese (Water) 476 ug/L 6.SE-06 (mg/kg/day) NA (mg/kg/day)· 1 

Arsenic 0.370 ug/L 3.JE-10 (mg/kg/day) 1.SE+OO (mg/kg/day)'' 

Manganese (Water) 476 ug/L 4.3E·07 (mg/kg/day) NA (mg/kg/day)· 1 

Benzo{a)pyrene 0.043 mg/kg 2.9E-10 (mg/kg/day) 7.3E+OO (mgtkgtdayr 1 

Aluminum 12961 mg/kg 8.8E-05 (mg/kg/day) NA (mg/kg/day)' 1 

Antimony 48.7 mg/kg 3.3E-07 {mg/kg/day) NA (mg/kg/day)' 1 

Arsenic 13.1 mg/kg 8.9E-oa (mg/kg/day) 1.5E+OO (mg/kg/day} 1 

Barium 1662 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/d~y}' 1 

Cadmium 14.5 mg/kg 9.8E-08 (mg/kg/day) NA (mg/kg/day)· 1 

Copper 1463 mg/kg 9.9E-06 (mg/kg/day) NA (mg/k.g/dayr 1 

Iron 64255 mg/kg 4.4E-04 (mg/kg/day) NA (mg/kg/day)'' 

Lead 1730 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)'' 

Manganese (Soil) 1193 mg/kg 8.tE-06 {mg/kg/day} NA (mg/kglday)' 1 

Mercury 0.93 mg/kg 6.3E-09 (mg/kg/day) NA {mg/kg/day)' 1 

Nickel 159 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/dayr 1 

Vanadium 38.4 mg/kg 2.SE-07 (mg/kg/day) NA (mglkgldayr 1 

Zinc 5842 mg/kg 4.0E-05 (mg/kg/day) NA (mg/kg/day)'' 

Non-Cancer Hazard Calculat1ons 

Cancer Risk Intake/Exposure Concenlralion RfO/RIC Hazard Ouo!1ent 

Value Units Value Units 

.. 2 SE-06 (mg/kg/day) 1.0E-03 (mg/kg/day) 0 003 

-- 2.4E-04 (mg/kg/day) 3 OE-01 (mg/kg/day) 0 0008 

7.0E-08 0 03 

4.JE-09 1.2E-05 (mg/kg/day) 5.0E-01 (mgfkglday) 0 00002 

2.1E-09 6.BE-07 (mg/kglday) 3 OE-03 (mgtkg/day) 0 0002 

8.7E-05 (mg/kg/day) 1.0E+OO (mg/kg/day) 0 00009 

.. 1.8E-07 (mg/kg/day) 6 OE-05 (mglkgldoiy) 0 003 

2.0E-09 4.7E-08 {mg/kg/day) 3.0E-04 (mg/kg/day) 0 0002 

.. 6.3E-06 (mg/kg/day) 4.9E·03 (mg/kg/day) 0 001 

-- 7.1E-08 (mg/kg/day) 2.SE-05 (mg/kg/day) 0 003 

.. 2.3E-o7 (mg/k.g/day) 7.5E-05 (mg/kg/day) 0 003 

.. 9.5E-05 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.0003 

-- 1.SE-06 (mg/kg/day) NA (mg/kgtday} 

.. 4.0E-06 {mg/kg/daYl 9 6E·04 (mg/kg/day) 0 004 

-- t.7E-07 (mg/kg/day} 2.6E-o5 (mg/kg/day) 0,006 

.. 9.6E-06 (mg/kgfday) 3.0E·01 (mg/kg/day) 0 00003 

8.4E-09 0 02 

t3r 0 05 

·OB 0 05 

7.8E-08 0 05 

7.5E-09 1.8E-07 (mg/kg/day} 3.0E-04 (mg/kg/day) 0 0006 

.. 2.3E-04 (mg/kg/day) 2.4E·02 (mg/kg/day) 0 009 

7.5E-09 0 01 

5.0E-10 1.2e-00 (mg/kg/day) 3.0E·04 {mglkgfday) 0 00004 

-- 1 5E-05 (mg/kg/day) 9.6E-04 (mg/kgfday) 0 02 

5.0E-10 0 02 

8.0E-09 0 03 

B.oe-og 0 03 

8.0E-09 0 03 

2.1E-09 1 OE-08 (mg/kg/day) NA {mg/kg/day) 

-- 3.1E·03 (mg/kg/day) 1 OE+OO (mg/kg/day) 0 003 

-- 1.2E-o5 {mg/kg/day) 4 OE-04 (mg/kg/day) 0 03 

1.3E-07 3.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0 01 

-- 3.9E·04 (mg/kg/day) 7.0E·02 (mg/kg/day) 0 006 

3.4E-06 (mg/kg/day) 5 OE-04 (mg/kg/day) 0 007 

.. 3.SE-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0 009 

-- 1.5E-02 (mg/kg/day) 3.0E-01 {mg/kg/day) 0 05 

-- 4.1E-04 (mg/kg/day) NA (mg/kg/day) 

.. 2.8E-04 (mg/kg/day) 7 2E-02 (mg/kg/day) 0 004 

.. 2.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0 001 

-- 3.8E-05 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.002 

.. 9.tE-06 (mg/kg/day) 1.0E-03 (mg/kg/day) 0.009 

.. 1.4E-03 (mg/kg/day) 3 OE-01 (mg/kg/day) 0 005 

1.4E·07 0.1 
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Scenario Timelrame: 

Receptor Population: Resident 

Receptor A e: Child 

Medium 

Sediment 

Medium Tolal 

Sediment 

Medium Total 

Exposure Medium 

Sediment 

Exposure Medium To1al 

Sediment 

Exposure Medium Total 

Exposure Point Exposure Route 

Gullies Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Roule Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.7.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 6 OF 6 

Chemical of EPC Cancer Risk Calcula1ions 

Potential Concern Value Units Intake/Exposure Concentration CSF/Unil Risk 

Value Units Value Units 

Benzo(a)pyrene 0.043 mg/kg 8.SE-11 (mg/kgfday) 7.3E+OO (mg/kgtdayr 1 

Aluminum 12961 mg/kg 0.0E+OO (mg/kg/day) NA (mgtkg/dayr' 

Antimony 48_7 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Arsenic 13.1 mg/kg 6.0E-09 (mg/kg/day) 1.SE+OO (mg/kg/day)" 1 

Barium 1662 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)" 1 

Cadmium 14.5 mg/kg 2.2E-10 {mg/kg/day) NA {mgikg/day)' 1 

Copper 1463 mg/kg O.OE+OO {mg/kg/day) NA {mg/kg/day)·' 

Iron 64255 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day) 1 

Lead 1730 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/day)' 1 

Manganese (Soil) 1193 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)·' 

Mercury 0.93 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day) ' 

Nickel 159 mg/kg O.OE+OO (mg/kg/day) NA (mglkg/day}' 1 

Vanadium 38.4 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Zinc 5842 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 10500 mg/kg 7.1E·05 (mg/kg/day) NA (mg/kg/day)' 1 

Arsenic 30.8 mg/kg 2.TE-07 {mg/kg/day) 1.SE+OO (mg/kg/day)' 1 

Iron 122000 mg/kg 8.3E-04 (mg/kg/day} NA {mg/kg/day)' 1 

Manganese (Soil) 1900 mg/kg 1.3E·OS (mg/kg/day) NA (mg/kg/day)' 1 

Vanadium 51.2 mg/kg 3.SE-07 (mg/kg/day) NA (mg/kg/day)' 1 

Aluminum 10500 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)' 1 

Arsenic 30.8 mg/kg 1.4E-08 (mg/kg/day) 1.SE+OO (mg/kgtday)· 1 

Iron 122000 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Manganese (Soll} 1900 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"1 

Vanadium 51.2 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calcu!ations 

Cancer Risk Intake/Exposure Concentration RIO/RIC Hazard Ouol1en1 

Value Units Value Uni1s 

6.2E-10 3.0E-09 (mglkg/day) NA {mg/kg/day) 

.. O.OE+OO (mg/kg/day) 1 OE+OO (mglkglday) 

.. O.OE+OO {mg/kg/day) 6.0E·05 (mg/kg/day) .. 

9.0E-09 2.1E·07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007 

.. O.OE+OO (mg/kg/day) 4 9E-03 (mg/kg/day) 

.. 7.7E-09 (mg/kg/day) 2.5E-05 (mg/kg/day) 0 0003 

.. Q_OE+OO (mg/kg/day) 4 OE-02 (mg/kg/day) 

.. O_OE+OO (mg/kg/day) 3 OE-01 (mglkglday) 

.. O.OE+OO {mg/kg/day) NA (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 2 9E-03 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 2.1E-05 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 8.0E-04 (mg/kg/day) 

O.OE+OO (mg/kg/day) 2 6E-05 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 3 OE-01 (mg/kg/day) .. 

9.6E·09 0 001 

1.5E-07 0' 

1.5E-07 0' 

1.5E-07 0' 

.. 2.SE-03 (mg/kg/day) 1 OE+OO {mg/kg/day) 0 002 

3.TE-07 7.3E·06 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.02 

.. 2.9E-02 {mg/kg/day) 3.0E-01 (mg/kg/day) 0 ,0 

.. 4.SE-04 (mg/kg/day) 7.2E·02 (mg/kg/day) 0 006 

.. 1.2E-05 (mg/kg/day) 1.0E·03 (mg/kg/day) 0 0, 

J_1E·07 0' 

.. O.OE+OO (mg/kg/day) 1.0E+OO (mg/kg/day) .. 
2.1E·08 4.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0 002 

.. O.OE+OO (mg/kg/day) 3 OE·01 (mg/kg/day) .. 

0.0E+OO (mg/kg/day) 2_9E·03 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 2.6E-OS (mg/kg/day) .. 
2.1E·08 0 002 

3.3E-07 0' 

3.3E-07 0' 

3.3E-o7 0' 

3.SE-04 Total of Recep1or Hazards Across All Media 34 
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Scenario Tfmelrame· 

Receptor Population Resident 

Receptor Age: Adult 

Medium 

Surface Soil 

Exposure Medium 

Surface Soil 

Exposure Medium Total 

Air 

Exposure Point Exposure Rou1e 

SWMU 16 Ingestion 

Exp. Route Total 

Dermal 

Exp. Route To1al 

Exposure Point Total 

SWMU 16 Inhalation 

TABLE 7.6.CTE 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INOIANA 

PAGE 1 OF 6 

Chemical ol EPC II Cancer Risk Calcula1ions 
Potential Concern Value Units 

J~n 
CSF/Unit Risk 

Units 

Trichloroethane 0.031 mg/kg 1.4E-09 (mg/kg/day) 1.JE-02 (mg/kg/day)"' 

Benzo(a)anthracene 2.70 mg/kg 1.2E-07 (mgfkg/day) 7.3E-01 (mg/kg/day)"' 

Benzo[a)pyrene 2.36 mg/kg 1.1E-07 (mg/kg/day) 7.3E+OO (mg/kg/day)"' 

Benzo{b )II uora n 1 hene 2.59 mg/kg 1.2E-07 (mg/kg/day) 7.3E·01 (mg/kg/day)"' 

Dibenzo( a. h )a nthrac e ne 0.451 mg/kg 2.1E·08 (mg/kg/day) 7.3E+OO (mg/kg/day)" 1 

lndeno{1,2 ,3-cd)pyrene 1.24 mg/kg 5.7E-08 (mg/kg/day) 7.3E-Oi (mg/kg/day)"' 

Naphthalene 0.027 mg/kg 1.2E-09 {mg/kg/day) NA (mg/kg/day) ' 

Aluminum 13725 mg/kg 6.3E·04 {mg/kg/day) NA {mg/kg/day)" 1 

Antimony 5.15 mg/kg 2.4E-07 (mg/kg/day) NA {mg/kg/day)" 1 

Arsenic 6.29 mg/kg 2.9E·07 (mg/kg/day) 1.SE+OO (mg/kgtdayr 1 

Copper 70.0 mg/kg 3.2E-06 (mg/kg/day) NA (mg/kg/dayr' 

Iron 21817 mg/kg 1.oE-03 (mg/kg/day) NA (mg/kg/dayr' 

Lead 127 mg/kg 5.8E-o6 (mg/kg/day) NA (mg/kg/dayr' 

Manganese {Soil) 354 mg/kg 1.6E-05 (mg/kg/day) NA (mg/kg/day)"' 

Vanadium 28.3 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)" 1 

Trichloroethane 0.031 mg/kg O.OE+OO {mg/kg/day) 1.3E·02 (mg/kg/day)"' 

8enzo{a)anlhracene 2.70 mg/kg LBE·08 (mg/kg/day) 7.3E-01 (mg/kg/day) 1 

Benzo(a)pyrene 2.36 mg/kg 1.GE-08 (mg/kg/day) 7.3E+OO {mg/kg/day)" 1 

Be nzo(b) fluora nthen e 2.59 mg/kg 1.8E-OB (mg/kg/day) 7.3E-01 (mg/kg/day)" 1 

Dibenzo{a,h)anthracene 0.451 mg/kg 3.1E·09 (mg/kg/day) 7.3E+OO (mg/kg/day)·' 

lndeno(1,2,3·cd)pyrene 1.24 mg/kg 8.4E·09 (mglkgfday) 7.3E-01 (mg/kgtdayr' 

Naphthalene 0.027 mg/kg 1.8E-10 (mg/kg/day) NA (mglkg/dayr' 

Aluminum 13725 mg/kg 0.0E+OO (mg/kg/day) NA (mg/kg/day)'' 

Anlimony 5.15 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)"' 

Arsenic 6.29 mg/kg 9.9E·09 (mg/kg/day) 1.SE+OO (mg/kg/day)·' 

Copper 70.0 mg/kg O.OE+OO {mg/kg/day) NA (mglkg/day)" 1 

Iron 21817 mg/kg O.OE+OO (mg/kg/day) NA {mg/kg/day)" 1 

Lead 127 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day) 1 

Manganese (Soi!) 354 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day} 1 

Vanadium 28.3 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)·' 

Trichloroethane 9.6E·6 mg/m3 1.8E-07 (mg/kg/day) 7.0E-03 (mg/kg/day)·' 

Benzo(a)an1hracene 2.1E-9 mg/m3 3.7E-11 (mg/kg/day) NA (mg/kg/day)-' 

Benzo(a)pyrene 1.8E-9 mg/m3 3.3E·11 (mg/kg/day) 3.1 E+OO (mg/kg/day)'' 

Benzo(b )II uora n !hene 2.0E·9 mg/m3 3.GE-11 (mg/kg/day) NA (mg/kg/day) ' 

Dibenzo (a, h) an thracene 3.4E·10 mg/m3 6.3E-12 (mg/kg/day) NA (mg/kg/day)" 1 

lndeno(1,2,3·cd)pyrene 9.4E-10 mg/m3 L7E·11 (mg/kg/day) NA (mg/kg/day)· 1 

Naphthalene 4.9E·7 mg/m3 8.9E-09 {mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 1.0E·S mg/m3 1.9E-07 (mg/kg/day) NA (mg/kg/day)' 1 

Antimony 3.9E-9 mg/m3 7.1E-t1 (mg/kgfday) NA {mg/kg/day)" 1 

Arsenic 4.8E·9 mg/m3 8.7E-11 (mg/kgtday) LSE+Ot (mg/kg/dayr' 

Copper 5.3E-8 mg/m3 9.7E-10 (mg/kg/day) NA (mg/kg/day)· 1 

Non-Cancer Hazard Calcula!1ons 

Cancer Risk Intake/Exposure Concentration RIO/R!C Hazard Ouo11enl 

Value Units Value Uni1s 

1.BE·l 1 1.4E·OB (mg/kg/day) S.OE-01 (mg/kg/day) 0 00000003 

9.0E·OB 1.2E-os (mg/kg/day) NA (mglkgtday) 

7.9E-07 1.1E·06 (mgtkg/day) NA (mglkglday) 

8.7E-oa 1.2E-06 (mg/kg/day) NA (mg/kg/day) 

1.5E·07 2.1E-07 (mg/kg/day) NA (mglkglday) 

4.lE-08 5.7E-07 {mg/kg/day} NA (mgtkglrlay) 

.. I 2E·08 (mg/kg/day) 2.0E-02 (mgtkglday) 0 0000006 

·- 6.3E-03 (mg/kg/day) 1 OE+OO (mg/kg/day) 0 006 

2.4E-06 (mg/kg/day) 4 OE·04 (mg/kg/day) 0 006 

4.3E-07 2.9E·06 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 010 

·- 3.2E·05 (mg/kg/day) 4 OE-02 {mg/kg/day) 0 0008 

1.0E-02 (mg/kg/day) 3 OE-01 (mg/kg/day) 0 03 

-- 5.8E·05 (mg/kg/day) NA (mg/kg/day) .. 

-- 1.6E-04 (~g/kg/day) 7.2E-02 (mg/kg/day) 0 002 

-- 1.3E-05 (mg/kg/day) 1.0E-03 (mg/kg/day) 0 01 

1.GE-06 0.07 

-- O.OE+OO {mg/kg/day) 5.0E-01 (mg/kg/day) 

1.3E·OB 1.BE-07 (mg/kg/day) NA (mg/kg/day) ·-

1.2E-o7 1.6E-07 (mg/kg/day) NA (mg/kg/day) ·-
L3E-08 1.8E·07 (mg/kg/day) NA (mg/kg/day) 

2.2E-OB 3.1E-08 (mg/kg/day) NA (mg/kg/day) .. 
6.1E-o9 a 4E-08 (mg/kg/day) NA (mg/kg/day) 

.. 1.SE-09 (mg/kg/day) 2.0E-02 {mg/kg/day) 0 00000009 

.. O.OE+OO (mg/kg/day) 1 OE+OO (mg/kg/day) 

.. O.OE+OO (mg/kg/day} 6.0E·05 (mglkglday) 

1.SE-08 9.9E-OB {mg/kg/day} 3 OE-04 (mglkglday) 0 0003 

.. O.OE+OO (mg/kg/day) '1.0E-02 (mg/kg/day) 

-· O.OE+OO (mg/kg/day) 3 OE-01 (mgfkglday) 

.. O.OE+OO (mg/kg/day) NA (mglkglday) 

.. 0.0E+OO (mg/kg/day) 2 9E-03 (mgtkgtday) 

O.OE+OO (mg/kg/day) 2 GE-OS (mgtkglday) 

1.9E·07 

~ 1.8E-06 

1.8E·06 0 07 

1.2E·09 1.SE-06 (mg/kg/day) 1 7E-01 (mg/kg/day) 0 00001 

.. 3.7E-10 (mg/kg/day) NA (mg/kg/day) 

1.oE-10 3.3E-10 (mg/kg/day) NA (mglkgtday) 

.. 3.GE-10 {mg/kg/day) NA (mg/kg/day) 

.. 6.3E·11 (mg/kg/day) NA (mglkglday) 

-- 1.7E-10 (mg/kg/day) NA (mg/kg/day) 

.. 8.9E-08 {mg/kg/day) 8 6E-04 (mglkglday) 0 0001 

.. l.9E-06 (mg/kg/day) 1 OE-03 (mg/kg/day) 0 002 

7.1E-10 (mg/kg/day) NA (mg/kg/day) 

1.3E·09 8.7E-10 (mg/kg/day) NA (mg/kg/day) 

.. 9.7E·09 (mg/kg/day) NA (mg/kg/day) 

4/12/2005 



Resident 

Medium Exposure Medium Exposure Point Exposure Route 

Surface Soll Air SWMU 16 Inhalation 

Exp. Route Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 Ingestion 

Exp. Route Total 

TABLE 7.8.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Iron 

Lead 

Chemical of 
Potential Concern 

Manganese (Soil) 

Vanadium 

1 , 1,2 .2-T etrachloroelhane 

1, 1,2· Trichloroethane 

1. 1-Dichloroe\hene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromelhane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-0ichloroethene 

Methylene Chloride 

Tetrachloroe1hene 

Toluene 

trans-1,2-0ichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2 ,4,6· Trinitrotoluene 

2-Amino-4,6-0initrotoluene 

4-Amino·2,6·Dinilrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

BeJY!lium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water)· 

Nickel 

Vanadium 

Value 

l.7E-5 

9.7E-a 

2.7E-7 

2.2E·8 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/l 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ugll 

ug/l 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

Intake/Exposure Concentration 

Value 

3.0E-07 

1.BE-09 

4.9E·09 

3.9E·10 

1.9E-06 

2.3E-05 

1.3E-05 

1.BE-06 

1.9E·06 

2.2E·06 

1.9E·06 

3.3E-06 

5.4E-06 

3.7E-04 

3.SE-06 

1.4E-05 

2.4E·05 

3.7E·06 

2.7E·02 

3.1E·05 

2.SE-06 

2.2E·07 

3.6E-07 

1.SE-06 

9.3E-07 

3.2E-05 

3.0E-02 

9.6E-07 

6.BE·06 

3.6E-04 

2.4E·06 

5.8E·07 

4.1E-05 

1.0E-04 

3.8E-02 

1.7E-05 

4.2E-o5 

6.3E-03 

1.9E-04 

3.BE·05 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Uni1 Risk 

Value 

NA 

NA 

NA 

NA 

2.0E-01 

5.7E-02 

NA 

2.0E·03 

9.1E·02 

5.5E·02 

6.2E-02 

1.3E·01 

NA 

NA 

7.5E·03 

5 4E-01 

NA 

NA 

1.3E·02 

1.SE+OO 

NA 

2.3E·01 

3.0E-02 

NA 

NA 

1.1E-01 

NA 

NA 

1.SE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)" 1 

(mg/kglday)· 1 

(mg/kg/day)· 1 

(mglkg/day)" 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

{mgfkg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day( 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/day) 1 

{mg/kg/day) 1 

(mg/kg/day), 

(mg/kg/day) 1 

(mg/kg/day)" 1 

(mglkg/day)' 1 

(mg/kglday)" 1 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day) ' 

(mg/kg/day)· 1 

{mg/kg/day) 1 

{mglkg/day)" 1 

{mg/kg/day)" 1 

(mglkg/day)' 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kglday)" 1 

(mg/kg/day)· 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

Non-Cancer Hazard Calculations 

Cancer Risk ln1ake/Exposure Concentration 

2.6E·09 

2.6E-09 

2.6E-09 

1.8E·06 

3.9E-o7 

1.3E·06 

3.7E-09 

1.8E-07 

1.2E·07 

1.2E·07 

4.3E-07 

2.6E-00 

7.SE-06 

3.5E-04 

4.7E·05 

5.1E·08 

1.1E·08 

3.5E·06 

1.0E·05 

4.2E-04 

Value 

3.0E-06 

1.8E-08 

4.9E-08 

3.9E·09 

1.9E·05 

2.3E·04 

1.3E-04 

1.8E·05 

1.9E-05 

2.2E-05 

1.9E·05 

3.3E·05 

5.4E·05 

3.7E·03 

3.5E·05 

1.4E-04 

2.4E-04 

3.7E-05 

2.7E-01 

3.1E-04 

2.5E·05 

2.2E·06 

3.6E·06 

1.5E-05 

9.3E·06 

3 2E·04 

3.0E·01 

9.6E·06 

6.8E-05 

3.6E·03 

2.4E-05 

5.8E-06 

4. 1E-04 

1.0E-03 

3 BE-01 

1 7E-04 

4.2E·04 

6.3E·02 

1.9E·03 

3.BE-04 

Uni1s 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mgfkg/day) 

(mgfkg/day) 

{mg/kg/day) 

· {mglkgtday) 

{mglkg/day) 

(mglkgtday) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

NA 

1 4E·05 

NA 

6 OE-02 

4.0E-03 

S.OE-02 

6 OE-03 

2 OE·02 

4 OE-03 

2 OE-02 

7.0E-04 

1 OE-02 

1 OE-02 

6.0E-02 

l.OE-02 

2 OE-01 

2 OE-02 

5 OE-01 

3 OE·03 

1 OE-03 

1.0E-02 

5.0E-04 

2 OE-04 

2 OE·04 

3 OE-03 

1 OE+OO 

4.0E-04 

3 OE-04 

7 OE-02 

2 OE-03 

5 OE-04 

3.0E-03 

2 OE·02 

3.0E-01 

NA 

2 OE-03 

2 4E-02 

2.0E·02 

1.0E-03 

RID/RIC 

Units 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kgfday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgfday) 

(mglkgtdayJ 

(mglkgfday) 

(mg/kg/day) 

(mg/kgldi!y) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

{mgfkg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

Hazard Ouot1en1 

0 004 

0 006 

0.006 

0 006 

0.08 

0 0003 

0 06 

0 003 

0 003 

0 001 

0 005 

0 0009 

0 05 

0 005 

04 

0 0006 

0.01 

0 001 

0 002 

05 

0.1 

0 02 

0 0002 

0 007 

0 08 

0 05 

01 

03 

0 02 

02 

0 05 

0 01 

0 01 

0 1 

0 05 

13 

0.2 

2 6 

0.09 

04 

68 
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Scenario Timelrame: 

Receptor Population: Resident 

Receptor A e: Adult 

Medium 

Groundwater 

Exposure Medium 

Groundwater 

Exposure Medium Total 

Air 

Exposure Point 

SWMU 16 

Exposure Polnl Total 

SWMU 16 

Exposure Route 

Dermal 

TABLE 78.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations Chemical ol 
Potential Concern Value Units Intake/Exposure Concenlralion CSF/Unit Risk 

1.1,2 ,2· Tetrachloroethane 

1, 1,2· Trichloroelhane 

1 , 1-Dichloroethene 

1,2,3-Trlchloropropane 

1,2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroe!hene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroelhene 

Trlchloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

Value Units Value 

2.oE-01 

5.7E-02 

NA 

2.0E-03 

9.1E-02 

5.5E-02 

6.2E-02 

1.3E-01 

NA 

NA 

7.5E-03 

S.4E-01 

NA 

NA 

1.3E·02 

l.5E+OO 

NA 

Uni1s 

' 2,4,6·Trinltrotoluene 

1.52 

18.2 

10.5 

1.44 

1.50 

1.70 

1.45 

2.58 

4.24 

286 

2.70 

10.9 

19.0 

2.89 

21055 

24.2 

1.92 

0.172 

0.284 

1.18 

0.722 

25.1 

23388 

0.745 

5.29 

284 

1.88 

0.455 

32.0 

81.7 

29423 

13.6 

33.0 

4948 

145 

29.3 

ug/L 

ug/L 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/l 

ug/L 

ug/l 

ug/l 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

1.9E-07 

1.7E-06 

t.4E-06 

1.7E-07 

7.2E·OB 

2.SE-07 

1.2E·07 

6.9E·07 

3.8E-07 

3.SE-05 

1.0E-07 

6.SE-06 

6.SE-06 

2.5E-07 

3.SE-03 

1.2E-06 

3.0E-08 

2.2E·08 

7.tE-09 

5.2E·08 

1.0E-07 

2.2E·07 

6.4E-05 

2.1E·09 

t.SE·OB 

7.BE-07 

5.2E·09 

1.3E-09 

1.8E·07 

22E·07 

8.1E·05 

3.7E·08 

4.5E-08 

1.4E·05 

8.0E-08 

8.1E-08 

(mg/kgtday) 

(rng/kg/day) 

(mg/kg/day) 

(n:ig/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kgtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

2.3E·01 

3.0E-02 

NA 

NA 

1.1E-01 

(mg/kg/day)' 1 

(mg/kg/day)' 1 

(mg/kgtdayr 1 

(mg/kg/day)" 1 

(mg/kg/dayr' 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)" 

(rng/kg/day) 1 

(mg/kg/day)· 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kg/day)" 1 

(mg/kg/day) 1 

(mg/kg/day)·' 

(mg/kg/day)"' 

(mg/kgtdayr' 

(mg/kg/day)" 1 

{mg/kg/day)"' 

(mg/kg/day)"' 

(mg/kg/day)"' 

{mg/kg/day)" 1 

{mg/kg/day)· 1 

(mg/kg/day)' 1 

(mg/kg/day)" 1 

(mg/kg/day)· 1 

(mg/kg/day)· 1 

(mg/kglday)' 1 

Exp. Roule Total 

Inhalation 

2-Amino-4,6-Dini1ro!oluene 

4-Amino-2.6-Dini!rotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobal1 

Iron 

Lead 

lithium 

Manganese (Water) 

Nickel 

Vanadium 

1, 1,2.2-Tetrachloroethane 

1.1.2-Trichloroethane 

1, 1-Dichloroethene 

1 .2,3-Trichloropropane 

1,2-Dlchloroethane 

Benzene 

4.4E-4 

0.008 

0.006 

6.9E-4 

7.1E·4 

0.001 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

2.4E-07 

4.2E-06 

3.3E-06 

3.8E·07 

3.9E-07 

5.6E-07 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

NA 

NA 

1 .5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.0E-01 

5.6E·02 

NA 

NA 

9.1E-02 

2.7E·02 

(mg/kg/day)·' 

(mg/kg/day)" 1 

(mg/kg/day)"' 

(mg/kg/day)· 1 

{mg/kg/day)· 1 

(mg/kg/day)" 1 

Non-Cancer Hazard Calculations 

Cancer Risk ln!ak:e/Exposure Concen\rallon 

3.8E·OB 

9.6E-OB 

3.4E·10 

6.6E-09 

1.4E-08 

7.3E·09 

9.0E-OB 

7.5E-10 

3.5E-06 

4.5E·05 

1.8E·06 

5.2E-09 

2.tE-10 

2.4E·08 

2.2E·08 

5.1E·05 

4.7E·04 

4.7E-04 

4.9E·08 

2.3E·07 

3.6E-08 

1.5E-08 

Value 

1.9E-06 

1.7E-05 

1.4E·05 

1.7E·06 

7.2E-07 

2.5E·06 

1.2E-06 

6.9E-06 

3.8E·06 

3.SE-04 

1.0E-06 

6.SE-05 

6.SE-05 

2.5E·06 

3.5E·02 

1.2E-o5 

3.0E-07 

2.2E·07 

7.1E·08 

5.2E-07 

1.0E·06 

2 2E·06 

6.4E·04 

2 1E·08 

1.SE-07 

7.8E-06 

5.2E·08 

1.3E-08 

1.8E·06 

2.2E·06 

8.1E·04 

3.7E-o7 

4.5E·07 

1.4E-04 

8.0E-07 

8. 1E-07 

8.5E·06 

1.SE-04 

1.1E·04 

1.3E·05 

1.4E-os 

t.9E·05 

Uni!s 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mgfkg/day) 

(mgfkglday) 

(mg/kg/day) 

(mglkgfday) 

(mg/kg/day) 

{mg/kg/day) 

(mglkgtday) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

Value 

6.0E-02 

4 OE-03 

5 OE-02 

6.0E-03 

2.0E-02 

4.0E-03 

2.0E·02 

7.0E-04 

1.0E-02 

1 OE·02 

6.0E-02 

1 OE-02 

2.0E·01 

2.oE-02 

5.0E-01 

3 OE·03 

\.OE-03 

1.0E-02 

5 OE-Od 

2 OE-Od 

2 OE-04 

3 OE-03 

1.0E+OO 

6.0E-05 

3 OE-04 

4 9E·03 

1.4E-o5 

2 5E·05 

7.SE-05 

2 OE-02 

3 OE-01 

NA 

2 OE-03 

9 6E-04 

B OE-04 

2 6E-05 

NA 

NA 

5.7E·02 

1 4E-03 

l 4E-03 

1.4E-03 

RID/RIC 

Units 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkg/day) 

{mg/kgtday) 

(mg/kg/day) 

{mg/kg/day) 

(mglkglciay) 

(mg/kg/day) 

(mgikglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kgfrl<ly) 

{mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

Hazard Ouo11en1 

0 00003 

0 004 

0 0003 

0.0003 

0.00004 

0 0006 

0 00006 

0 010 

0 0004 

0 04 

0 00002 

0 006 

o 0003 

0 0001 

0 07 

0 004 

0 0003 

0 00002 

0 0001 

0 003 

0 005 

0 0007 

0 0006 

0 0003 

0 0005 

0 002 

0 004 

0 0005 

0 02 

0 0001 

0 003 

0 0002 

0 1 

0 001 

0 03 

0.3 

7.2 

7 2 

0 002 

0 01 

0 01 

0 01 

4/12/2005 



Scenario Timelrame: 

Receptor Population: Resident 

Receptor A e: Adult 

Medium 

Groundwater 

Medium Total 

Surface Water 

Exposure Medium 

Air 

Exposure Medium Total 

Surface Water 

Exposure Point Exposure Route 

SWMU 16 Inhalation 

Exp_ Route Total 

Exposure Poin1 Total 

Gullies Ingestion 

TABLE 7.8.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

Chemical of 

Potential Concern 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

c'1s-1,2-Dichloroe1hene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

lrans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Value 

6.0E-4 

0.001 

0.002 

0.156 

0_001 

0.005 

O.Q11 

0.002 

10.5 

O.Q16 

O.OE+O 

2.7E-5 

0.0E+O 

O.OE+O 

O_OE+O 

O.OE+O 

O.OE+O 

0.0E+O 

O.OE+O 

O.OE+O 

O.OE+O 

0.0E+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

O.OE+O 

20-4 

24_0 

2767 

5.8 

1.49 

200 

2.25 

3.67 

3038 

48.4 

127 

NSWC CRANE, CRANE INDIANA 
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EPC Cancer Risk Calculations 

Units 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mgtm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mglm3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

mg/m3 

ug/L 

ugtL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

Intake/Exposure Concen!ration 

Value 

3.3E-07 

6_7E·07 

1.2E-06 

8.5E-05 

8.2E·07 

2.7E-06 

5.9E-06 

8.9E-07 

5.8E-03 

8.SE-06 

O.OE+OO 

1.5E-08 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

0.0E+OO 

4.2E-08 

4.9E-08 

5_6E-06 

1.2E-08 

3.0E-Og 

4.1E-07 

4.6E-09 

7.5E-09 

6.2E-06 

9.9E-08 

2.GE-07 

Units 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day} 

{mg/kg/day} 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

CSF/Unit Risk 

Value 

NA 

5.3E-02 

8.1E-02 

NA 

1.6E-03 

2.0E-02 

NA 

NA 

7.0E-03 

1.5E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.5E+01 

NA 

8.4E+OO 

6.3E+OO 

4.1E+01 

9.BE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

1.3E-02 

1.iE-01 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

(mg/kg/day)" 1 

(mg/kg/day)"' 

{mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day) 1 

(mg/kg/dayr 1 

(mg/kg/day)' 1 

(mg/kglday)' 1 

(mg/kg/day)" 1 

{mg/kg/day)' 1 

{mg/kgtdayr 1 

(mg/kg/day)· 1 

(mgtkgtdayr 1 

(mg/kg/dayr 1 

(mg/kg/day)" 1 

(mg/kg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)· 1 

(rng/kg/dayr' 

(mg/kg/day( 

(mglkgldayr 1 

(mg/kg/day)" 1 

(mg/kg/day) 1 

{mg/kg/day)·' 

(mgtkgtdayr 1 

(mgtkgtdayr 1 

(mg/kg/day)'' 

(mglkg/day)" 1 

{mg/kg/day) ' 

(mg/kg/day)' 1 

(mg/kg/dayr' 

(mg/kg/day)_, 

(mg/kg/day)' 1 

{mglkg/day)" 1 

{mg/kg/day)" 1 

(mg/kg/day)' 1 

(mg/kg/day)'1 

(mg/kg!day}'1 

(mg/kg/dayr
1 

(mg/kg/day)'' 

(mgtkg/dayr 1 

Non-Cancer Hazard Ca!culat1ons 

Cancer Risk Intake/Exposure Concen!ration 

3.SE-08 

9.4E-08 

1.3E-09 

5.5E-08 

4.0E-05 

1.3E-07 

4.lE-05 

4.1E-05 

4.1E-05 

5.1E-04 

5.4E-l0 

5.4E-09 

4_5E-09 

Value 

1.2E-05 

2.4E-05 

4.1E-o5 

3.0E-03 

2.9E·05 

9.GE-05 

2.1E-04 

3.1E-05 

2.0E-01 

3.1E-04 

0.0E+OO 

5.1E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O_OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE.o.00 

0 OE.o.00 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0.0E+OO 

0.0E+OO 

O.OE•OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4 2E-07 

4.9E-07 

5.6E-05 

1.2E-07 

3.0E-08 

4.1E-06 

4.6E-08 

7.5E-08 

6.2E-05 

9.9E-07 

2.6E-06 

Units 

(mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kgtdey) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mglkg/day) 

(mgtkgfday} 

(mg/kg/day) 

(rng/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mgfkgtday) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day} 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Value 

NA 

5.7E·04 

1.4E·02 

NA 

8 6E·01 

L4E-01 

1.1E-01 

NA 

l.7E-01 

2.9E·02 

NA 

NA 

NA 

NA 

NA 

NA 

1.0E·03 

NA 

NA 

1 4E·04 

5 7E·06 

5 7E·05 

2 9E-05 

5 7E-06 

NA 

NA 

NA 

NA 

NA 

NA 

5.0E-01 

3 OE-03 

1 OE+OO 

4 OE·04 

3.0E-Od 

7.0E·02 

5.0E-04 

3.0E-03 

3.0E-01 

NA 

2 4E-02 

RfD/RIC 

Units 

(mg/kg/day) 

(mg/kglday) 

(mg/l<gtday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mgtl<glday) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mg/kg/day) 

{mg/kg/day) 

(mglkglday} 

(mg/kg/day) 

(mg/kg/day) 

(mglkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mgtkglday) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

(mg/kg/day) 

Hazard Quotient 

0 O< 

0 003 

0 00003 

0 0007 

0.002 

1 2 

0 01 

1 3 

1 3 ,, 
16 

0 0000008 

0 0002 

0 00006 

0 0003 

000010 

0 00006 

0.00009 

0 00002 

0 0002 

0 0001 

4/12/2005 



Population: Resident 

Age: Adult 

Medium 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Exposure Medium 

Surface Water 

Exposure Medium Total 

Surface Water 

Exposure Medium Total 

Sediment 

Exposure Pain! Exposure Route 

Gullies lngeslion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

Exp. Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

Gullies Ingestion 

Exp. Route Total 

TABLE 7.8.CTE 

CALCULATION OF CHEMICAL CANCER RISKS ANO NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 
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Chemical of EPC Cancer Risk Calculations 
Potential Concern Value Units Intake/Exposure Concentration CSF/Unil Risk 

Value Units Value Units 

Vanadium 5.29 ug/L 1-1E·08 (mg/kg/day} NA (mg/kg/day)' 1 

Zinc 513 ug/L 1_0E·06 (mg/kg/day) NA (mg/kg/day)" 1 

Trichloroethane 20.4 ug/L 6.8E-07 (mg/kg/day} 1.3E·02 (mg/kg/day)' 1 

ROX 24.0 ug/L 4_0E·OB {mg/kg/day} 1.1E·01 (mg/kg/day)' 1 

Aluminum 2767 ug/L 5.1E·06 (mg/kg/day) NA {mg/kg/day)' 1 

Antimony 5.8 ug/L 1.1E-OB (mg/kg/day) NA (mg/kg/day}· 1 

Arsenic 1.49 ug/L 2.8E-09 (mg/kg/day) 1.SE+OO {mg/kg/day)· 1 

Barium 200 ug/L 3.7E-07 (mg/kg/day) NA (mg/kg/day}' 1 

Cadmium 2.25 ug/L 4.2E-09 (mg/kg/day) NA (mg/kg/day)'1 

Chromium 3.67 ug/L 1.4E-OB (mg/kg/day) NA (mg/kg/day)' 1 

Iron 3038 ug/L 5.6E·06 (mg/kg/day) NA (mg/kg/day)'' 

Lead 48.4 ug/L B.9E-08 (mg/kg/day) NA (mg/kg/day)' 1 

Manganese (Water} 127 ug/L 2.3E·07 (mg/kg/day) NA (mg/kg/dayr' 

Vanadium 5.29 ug/L 9.8E-09 (mg/kg/day) NA (mg/kg/day)· 1 

Zinc 513 ug/L 5.7E-07 (mg/kg/day) NA (mg/kg/dayr 1 

Arsenic 0.370 ug/L 7.SE-10 (mg/kg/day) 1.SE+OO (mg/kg/day)' 1 

Manganese (Water) 476 ug/L 9.7E-07 (mg/kg/day) NA (mg/kgldayr 1 

Arsenic 0.370 ug/L 6.BE-10 (mg/kg/day) 1.SE+OO (mgtkg/day)' 1 

Manganese (Water) 476 ug/L 8.8E-07 (mg/kg/day) NA (mg/kg/day)' 1 

Benzo(a)pyrene 0.043 mgfkg 1.1E-10 (mg/kg/day) 7.3E+OO (mg/kg/day)' 1 

Aluminum 12961 mg/kg 3.3E·05 (mg/kg/day} NA {mg/kg/day)'' 

Antimony 48.7 mg/kg 1.2E-07 (mg/kg/day) NA (mglkg/day)' 1 

Arsenic 13.1 mg/kg 3.3E·08 (mg/kg/day) 1.5E+OO (mg/kg/dayr' 

Barium 1662 mgtkg 4.2E-06 (mg/kg/day) NA (mg/kg/day)'' 

Cadmium 14.5 mg/kg 3.7E-OB (mg/kg/day) NA (mg/kg/day) 1 

Copper 1463 mg/kg 3.7E-06 (mg/kg/day) NA (mg/kg/day)' 1 

Iron 64255 mg/kg 1.6E·04 (mg/kg/day) NA (mg/kg/day)' 1 

Lead 1730 mg/kg 4.4E-06 (mg/kg/day) NA (mg/kglday)' 1 

Manganese (Soil) 1193 mg/kg 3.0E-06 {mg/kg/day) NA (mg/kg/day)' 1 

Mercury 0.93 mg/kg 2.4E-09 (mg/kg/day} NA (mg/kg/day)'' 

Nickel 159 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)' 1 

Vanadium 38.4 mg/kg 9.8E-08 {mg/kg/day) NA (mg/kg/day)' 1 

Zinc 5842 mg/kg 1.5E·05 (mg/kg/day} NA (mg/kg/day) 1 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RID/RfC Hazard Ouo11en1 

Value Units Value Un11s 

.. 1.1E·07 (mg/kg/day) 1.0E-03 {mg/kg/day) 0 0001 

.. 1.0E-05 (mg/kg/day) 3.0E-01 (mg/kg/day) 0 00003 

1.0E-08 0 001 

8.9E-09 6.8E-06 (mg/kg/day) s.oE-01 (mg/kg/day) 0 00001 

4.4E-09 4.0E-07 {mg/kg/day) 3.0E-03 (mg/kg/day) 0 0001 

.. 5.1E·05 {mg/kg/day) 1.0E+OO (mg/kg/day) 0 00005 

.. 1.1E-07 (mg/kg/day) 6 OE-05 (mg/kg/day) 0 002 

4_1E-09 2.8E-08 {mg/kg/day) 3.0E-04 (mg/kg/day) 0.00009 

.. 3.7E-06 (mg/kg/day) 4.9E·03 (mg/kg/day) 0 0008 

.. 4.2E-00 (mg/kg/day) 2.5E-05 (mg/kg/day) 0.002 

.. 1.4E-07 (mg/kg/day) 7.SE-05 (mg/kg/day) 0.002 

.. 5.6E·05 (mglkglday) 3 OE·01 (mg/kg/day) 0 0002 

8.9E-o7 (mg/kg/day) NA (mg/kg/day) 

.. 2.3E·06 (mg/kg/day) 9.6E·04 (mg/kg/day) 0 002 

.. 9.8E-oa (mg/kg/day) 2.6E-05 (mgtkglday) 0 004 

5.7E-06 (mg/kg/day) 3.0E-01 (mg/kg/day) 0 00002 

1.7E·OB 0 01 

2.BE-08 0 01 

2.8E·08 0 01 

2.BE·08 0 01 

1.1E-09 7_se-og (mgfkg/day) 3.0E-04 (mg/kg/day) 0 00003 

.. 9.7E-06 {mg/kg/day) 2.4E-02 (mg/kg/day) 0 0004 

1.1E-09 0 0004 

1.oE-09 6.8E·09 (mg/kg/day) 3 OE-04 (mg/kg/day) 0 00002 

.. B.8E-06 (mg/kg/day) 9 6E-04 (mg/kg/day) 0 009 

1.0E-09 0 009 

2.2E-09 0 010 

2.2E-09 0 010 

2.2E-09 0 0\0 

8.0E-10 1.1E-09 (mg/kg/day) NA (mg/kg/day) 

.. 3.3E·04 (mg/kg/day) 1 OE+OO {mg/kg/day) 0 0003 

.. 1.2E-06 (mg/kg/day) 4.0E-04 (mg/kg/day) 0.003 

5.0E-08 3.3E·07 (mg/kg/day) 3 OE·04 (mg/kg/day) 0 001 

.. 4.2E-05 (mg/kg/day) 7 OE-02 (mglkgtday) 0 0006 

.. 3.7E-07 (mg/kg/day) 5.0E·O<l (mglkgtday) 0 0007 

.. 3.7E·05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0 0009 

.. 1.6E·03 (mg/kg/day) 3.0E·Ol {mg/kg/day) 0.005 

.. 4.4E-05 (mg/kg/day) NA (mg/kg/day) 

.. 3.0E·OS {mg/kg/day) 7.2E-02 [mg/kg/day) 0.0004 

.. 2.4E·08 (mgfkg/day) 3.0E-04 (mg/kg/day) 0 0001 

.. 4.0E-06 (mg/kg/day) 2.0E·02 (mg/kg/day) 0 0002 

.. 9.8E-07 (mg/kg/day) 1.oE-03 (mg/kg/day) 0 0010 

.. 1_5E·04 (mg/kg/day) 3 OE·01 {mg/kg/day) 0 0005 

5.1E-os 0 01 
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Scenario Timelrame: 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Sediment 

Metfium Total 

Sediment 

Medium Total 

Exposure Medium 

Sediment 

Exposure Medium Total 

Sediment 

Exposure Medium Total 

Exposure Point Exposure Route 

Gullies Dermal 

Exp. Route Total 

Exposure Point Total 

Turkey Creek Ingestion 

EKP- Route Total 

Dermal 

Exp. Route Total 

Exposure Point Total 

TABLE 7.8.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 6 OF 6 

Chemical of EPC Cancer Risk Calculations 
Poten!ial Concern Value Units Intake/Exposure Concentration CSF/Unil Risk 

Value Uni1s Value Units 

Benzo(a)pyrene 0.043 mg/kg 3.2E-11 {mg/kg/day) 7.3E+OO (mg/kg/day)· 1 

Aluminum 12961 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)· 1 

Antimony 48.7 mg/kg O.OE+OO {mg/kg/day) NA (mg/kg/day)· 1 

Arsenic 13.1 mg/kg 2.3E·09 (mg/kg/day) 1.5E+OO (mg/kg/dayr 1 

Barium 1662 mg/~g O.OE+OO (mg/kg/day) NA (mg/kg/dayr 1 

Cadmium 14.5 mg/kg 8.4E·11 (mg/kg/day) NA (mg/kg/day)"1 

Copper 1463 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr1 

Iron 64255 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr1 

lead 1730 mg/kg O.OE+OO (mg/kg/day) NA (mg/k.g/day)" 1 

Manganese (Soil) 1193 mg/kg 0,0E+OO (mg/kg/day) NA (mg/kg/dayr 1 

Mercury 0.93 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr 1 

Nickel 159 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr 1 

Vanadium 38.4 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr 1 

Zinc 5842 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/day)" 1 

Aluminum 10500 mg/kg 2.7E·05 (mg/kg/day) NA (mg/kg/day)·' 

Arsenic 30.8 mg/kg 7.BE-08 (mg/kg/day) 1.5E+OO (mg/kg/dayr' 

Iron 122000 mg/kg 3.1E-04 {mg/kg/day) NA (mg/kg/day)"' 

Manganese (Soil) 1900 mg/kg 4.8E-06 (mg/kg/day) NA {mg/kg/day) ' 

Vanadium 51.2 mg/kg 1.3E·07 (mg/kg/day) NA (mg/kg/day}" 1 

Aluminum 10500 mg/kg O.OE+OO (mg/kg/day) NA (mg/kg/dayr 1 

Arsenic 30.8 mg/kg 5.4E-09 (mg/kg/day) 1.SE+OO (mg/kg/day)' 1 

Iron 122000 mg/kg 0.0E+OO (mg/kg/day) NA (mg/kg/day)· 1 

Manganes~ (Soil) 1900 mg/kg o·.ae+oo (mg/kg/day) NA (mg/kg/day)' 

Vanadium 51.2 mg/kg O.OE+OO (mg/l(g/day) NA (mg/kg/day)· 1 

To1al of Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration RID/RIC Hazard Ouolten! 

Value Unils Value Units 

2.4E-10 3.2E-10 (mg/kg/day) NA (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 1 OE+OO (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 6.0E-05 (mg/kg/day) 

3.4E-09 2.3E·08 (mg/kg/day) 3 OE-04 (mg/kg/day) o ooooa 

.. O.OE+OO (mg/kg/day) 4 9E·03 (mg/kg/day) 

.. 8.4E-10 (mg/kg/day) 2.5E-05 (mg/kg/day) o 00003 

.. O.OE+OO (mg/kg/day) 4 OE-02 (mg/kg/day) 

O.OE+OO (mg/kg/day) 3.0E-01 (mg/kg/day) .. 
.. O.OE+OO (mg/kg/day) NA (mg/kg/day) .. 

0.0E+OO (mg/kg/day) 2.9E-03 (mg/kg/day) .. 
.. O.OE+OO (mg/kg/day) 2.lE-05 (mgfkgfday) 

.. O.OE+OO (mg/kg/day) 8 OE-04 (mg/kg/day) 

.. O.OE+OO (mg/kg/day) 2.6E-05 (mg/kg/day) .. 

.. O.OE+OO (mg/kg/day) 3.0E-01 (mg/kg/day) .. 

3.7E-og 0.0001 

5.4E·OB 0 01 

5.4E-08 0 01 

5.4E-08 0 01 

.. 2.7E-04 (mg/kg/day} 1 OE+OO (mg/kg/day) o 0003 

1.2E·07 7.8E·07 (mg/kg/day) 3.0E·04 (mglkglday) o 003 

.. 3.1E·03 (mg/kg/day) 3 OE·01 (mg/kg/day) 0 01 

.. 4 8E·05 (mgtkgtday) 7 2E·02 (mg/kg/day) o 0001 

.. 1.3E-06 (mg/kg/day) 1 OE-03 (mglkgldny) 0 001 

1.2E·07 0 02 

.. O.OE+OO (mg/kg/day) 1 OE•OO (mg/kg/day) 

8.0E-09 5.4E-08 (mg/kgtday) 3 OE-04 (mglkglday) 0 0002 

.. O.OE+OO (mg/kg/day) 3 OE-01 {mg/kg/day) 

O.OE+OO (mg/kgtday) 2 9E-OJ (mg/kg/day) 

.. 0.0E+OO (mg/kg/day) 2.6E·OS (mg/kg/day) 

8.0E-09 o 0002 

1.JE-07 0 02 

1.JE-07 0 02 

1.3E·07 0 02 

5.2E·04 Total of Receptor Hazards Across All Media 16 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

'Aedium Total 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(l .2.3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

!chemical Total 

NSWC CRANE. CRANE INDIANA 

PAGE I OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E-11 

7E-OB 6E-OB 

6E-07 5E-07 

6E-OB 5E-OB 

1 E-07 9E-OB 

3E-OB 3E-OB 

3E-07 6E-OB 

1E-06 BE-07 

5E-10 

4E-11 

5E-10 

1E-09 

Exposure 

Routes Total 

IE-11 

1E-07 

1E-06 

1E-07 

2E-07 

6E-OB 

4E-07 

2E-06 

5E-10 

4E-11 

5E-10 

1E-09 

1E-09 

1E-09 

2E-06 
: 

Primary 

Targel Organ(s) 

Liver 

NA 

NA 

NA 

NA 

NA 

Body Weight 

CNS 

Blood 

Skin. CVS 

GS 

None Reporled 

NA 

CNS 

Kidney 

Liver 
NA 
NA 

NA 

NA 

NA 

Nasal 
CNS 
NA 

NA 

NA 

NA 

NA 

CNS 

NA 

Non-Carcinogenic Hazard Ouolient 

Ingestion 

0.00000001 

0.0000001 

0.001 

0.001 

0.002 

0.0002 

0.007 

0.0005 

0.003 

0.01 

Inhalation 

0.000001 

0.00001 

0.0002 

0.0004 

Dermal 

0.0000001 

0.0004 

00004 

Exposure 

Routes T o\al 

: 

0.00000001 

0.0000002 

0.001 

0.001 

0.002 

0.0002 

0.007 

0.0005 

0.003 

0.01 

0.01 

0.000001 

0.00001 

0.0002 

0.0004 

0.0006 ~~I 

==1RMI 

411212005 



!Scenario Timeframe: CurrenVFuture 

Receptor Population: Malnlenance Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surrace Water Surface Water 

Exposure 

Point 

Gullies 

Exposure Point Tatar 

Exposure Medium Total 

Medium Total 

Surface Waler Surface Water Turkey Creek 

Exposure Point Total 

Exposure Me.dium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

!chemical Total 

Water) ~ 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 20F3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radialion) 

1E-08 

5E-09 

5E-09 

2E-08 

1E-09 

1E-09 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Aoules Total Target Organ(s) Routes Total 

1E-08 Liver 0.000005 0.000005 

5E-09 Prostate 0.00004 0.00004 

CNS 0.00002 0.00002 

Blood 0.0006 0.0006 

5E-09 Skin, CVS 0.00003 0.00003 

Kidney 0.0003 0.0003 

Kidney 0.0006 0.0006 

Fetotoxicity. GS, Bone 0.0006 0.0006 

None Reported 0.00006 0.00006 

NA 

CNS 0.0008 0.0008 

Kidney 0.001 0.001 

Blood 0.000006 0.000006 

2E-08 0.004 0.004 

2E-08 0.004 

2E-08 0.004 

2E-08 0.004 

1E-09 Skin. CVS 0.000008 0.000008 

CNS 0.003 0.003 

tE-09 0.003 0.003 

1 E-09 0.003 

1E-09 0.003 

1 E-09 0.003 
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aintenance Workers 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sedimenl Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

!chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E-08 9E-09 

7E-07 lE-07 

7E-07 1E-07 

2E-06 3E-07 

2E-06 3E-07 

Receptor Risk Total 

Exposure Primary 

Routes Total Target Organ(s) 

2E-08 NA 

CNS 

Blood 

BE-07 Skin. CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

BE-07 

BE-07 

BE-07 

BE-07 

CNS 

2E-06 Skin. CVS 

None Reported 

CNS 

Kidney 

2E-06 

11 2E-06 

I 2E-06 

I 2E-06 

SE-06 

Non·Carcinogernc Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

0.001 0.001 

O.Q1 0.01 

0.004 0.0008 0.005 

0.002 0.002 

0.003 0.0004 0.003 

0.003 0.003 

0.02 O.Q2 

0.002 0002 

0.0003 0.0003 

0.0007 0.0007 

0.004 0.004 

0.002 0.002 

0.05 0.001 0.05 

0.05 

0.0010 0.0010 

0.010 0.002 0.01 

0.04 0.04 

0.002 0.002 

0.005 0.005 

0.06 0.002 

"'""'""' "'" ~ 
Total Blood HI 

Tolal Body Weight HI 

Total CNS HI 

Total CVS HI 
Total GS HI 

Total Kidney HI 
Total Liver HI 
Total Skin HI 

Tolal Nasal HI 
Total None Reported HI 

Tolal Prostate Hl 

0.02 

0.0007 

0.01 

0.02 

0.004 

0.02 

0.000006 

0.02 

0.00001 

O.o? 
0.00004 
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Scenario Tlmeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surface Soil Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF3 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethane 1E-10 

Benzo(a)anthracene 7E-07 6E-07 

Benzo(a)pyrene 6E-06 5E-06 

Benzo(b)fluoranthene 7E-07 6E-07 

Dibenzo(a,h)anthracene 1E-06 1E-06 

lndeno(1,2,3-cd)pyrene 3E-07 3E-07 

Naphthalene 

Aluminum 

Antimony 

Arsenic 3E-06 ?E-07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

1E-05 BE-06 

Trichloroethane 5E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 4E-10 

Benzo{b)fluoranthene 
D1benzo(a.h)an1hracene 
lndeno(l ,2,3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 5E-09 

Copper 

Iron 
Lead 

Manganese (Soll) 

Vanadium 

1E-08 

Non·Carc:inogen1c Hazard Quotient 

Exposure Primary lngeslion lnhalalion Dermal Exposure 

Routes Tolal Targel Organ(s) Routes Total 

IE-10 Liver 0.00000006 0.00000006 

1 E-06 NA 

1E-05 NA 

1 E-06 NA 

2E-06 NA 

6E-07 NA 

Body Weight 0.000001 0.000001 0.000002 

CNS O.Ql 0.01 

Blood 0.01 0.01 

4E-06 Skin, CVS 0.02 0.004 0.02 

GS 0.002 0.002 

None Reported 0.07 0.07 

NA 

CNS 0.005 0.005 

Kidney 0.03 0.03 

0.2 0.004 0.2 

0.2 

2E-05 0.2 

5E-09 Liver 0.00001 0.00001 

NA 

4E-10 NA 

NA 

NA 

NA 

Nasal 0.0001 0.0001 

CNS 0.002 0.002 

NA 

5E-09 NA 

NA 

NA 

NA 

"CNS 0.004 0.004 

NA 

0.006 0.006 

0.006 

0.006 

0.2 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 3 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

1. 1.2,2-Tetrachloroethane 1E-06 3E-08 

1, 1,2-Trichloroethane 4E-06 8E-08 

1. 1-Dichloroethene 

1,2,3-Trichloropropane 1E-08 3E-10 

1.2-Dichloroethane SE-07 6E-09 

Benzene 3E-07 1E-08 

Bromodichloromethane 3E-07 6E-09 

Carbon Tetrachloride 1E-06 8E-08 

Chloroform 

cis-1.2-Dichloroethene 

Methylene Chloride 7E-08 6E-10 

Telrachloroethene 2E-05 3E-06 

Toluene 

lrans-1,2-Dichloroelhene 

Trichloroethene 1E-03 4E-05 

Vinyl Chloride 1E-04 2E-06 

Pyridine 

2·Nitrotoluene 1E-07 4E-09 

2.4.6-Trini!rotoluene 3E-08 2E-10 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 1E-05 2E-08 

Aluminum 

Antimony 

Arsenic 3E-05 2E·08 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Exposure 

Rou!es Total 

lE-06 

4E-06 

1E-08 

5E-07 

3E-07 

3E-07 

1E-06 

7E-08 

2E-05 

1E-03 

1 E-04 

1 E-07 

3E-08 

1E-05 

3E-05 

Non-Carcinogenic Hazard Ouot1en1 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ(s) Roules To1al 

Liver 0.0002 0.000008 00003 

Blood 0.04 0.001 0.05 

Liver 0.002 0.00007 0.002 

Blood 0.002 0.00007 0.002 

None Reported 0.0007 0.000009 0.0007 

Blood b.004 0.0002 0.004 

Kidney 0.0007 0.00001 0.0007 

Liver 0.04 0.002 0,04 

Liver 0.004 0.00009 0.004 

Blood 0.3 0.008 03 

Uver 0.0004 0.000004 0.0004 

Liver 0.01 0.002 0.01 

Liver. Kidney 0.0009 0.00008 0.001 

Brood 0.001 0.00003 0.001 

Liver 0.4 0.02 0.4 

Uver 0.08 0.001 0.08 

Liver 0.02 0.00007 0.02 

Spleen 0.0002 0.000005 0.0002 

Liver 0.006 0.00003 0.006 

Liver 0.06 0.0006 0.06 

Liver 0.04 0.001 0.04 

Prostate 0.08 0.0002 0.08 

CNS 0.2 0.0002 0.2 

Blood 0.02 0.0001 0.02 

Skin, CVS 0.2 0.0001 0.2 

Kidney 0.04 0.0005 0.04 

GS 0.009 0.001 0.01 

Kidney 0.009 0.0001 0.009 

Fetotoxicity, GS, Bone 0. 1 0.007 0. 1 

CVS. Immune, CNS 0.04 0.00003 0.04 

None Reported 1.0 0.0008 1.0 

NA 

None Reported 0.2 0.00007 0.2 

CNS 0.04 

Body Weignt 0.07 0.0003 0.07 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medluni Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Vanadium 

Chemical Total 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE IN DIANA 

PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

.. .. .. .. 

1E·03 .. 4E·OS .. 

Receptor Risk Tolal 

Exposure Primary 

Routes Tolal Target Organ(s) 

. . Kidney 

I 1E·03 I 
1E-03 

1E·03 

1E-03 

1 E·03 

Non-Carcinag·enic Hazard Quotient 

lngeslion lnhalalion Dermal I Exposure 

Routes Tolal 

0.3 .. ·n1 5 .. 0. 

5 

5 

Receptor HI Tolal I 

To!al Blood HI 

Total Body Weigh! HI 

Total CNS HI 

Tot;:il CVS Hl 

Total GS H! 

Total Immune HI 

Total Kidney Ht 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Tolal None Repor1ed HI 

Tolal Prostate HI 

Total Spleen HI 

Tolal Bone HI 

To!al Feto1oxicity HI 

5 

0.4 

0.07 

2 

0.2 

0.12 

0.04 

0.4 

0.7 

02 

0.0001 

1 

0.08 

0.0002 

0.1 

0.1 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Surface Soil 

Medium Total 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Air SwMU 16 

Exposure Point Tolal 

Exposure Medium Total 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

or Polential 

Concern 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Oibenzo(a,h)anthracene 

lndeno(1.2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese {Soil) 

Vanadium 

!chemical Total 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
lndeno(1,2.3-cd)pyrene 

Naphlhalene 
Aluminum 
Antimony 
Arsenic 
Copper 

Iron 
Lead 
Manganese (Soil) 

Vanadium 

!chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E-11 

5E-08 4E-08 

4E-07 4E-07 

5E-08 4E-08 

9E-08 7E-08 

2E-08 2E-08 

2E-07 5E-08 

9E-07 6E-07 

8E-11 

7E-12 

9E-11 

2E-10 

Exposure 

Routes Tolal 

1E-11 

1E-07 

8E-07 

9E-08 

2E-07 

4E-08 

3E-07 

2E-06 

2E·06 

2E-06 

SE-11 

7E-12 

9E-11 

2E·10 

2E·10 

2E-10 

2E-06 

Non-Carcinogenic Hazard Quo1ient 

Primary Ingestion lnhalalion Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.00000001 0.00000001 

NA 

NA 

NA 

NA 

NA 

Body Weighl 0.0000002 0.0000002 0.0000004 

CNS 0.002 0.002 

Blood 0.002 0.002 

Skin, CVS 0.003 0.0007 O.OM 

GS 0.0003 0.0003 

None Reported 0.01 0.01 

NA 

CNS 0.0008 0.0008 

Kidney 0.005 0.005 

0.03 0.0007 

!EEi 
Liver 0.0000005 0.0000005 

NA 

NA 

NA 

NA 

NA 

Nasal 0.000005 0.000005 

CNS 0.00008 0.00008 

NA 

NA 

NA 

NA 

NA 

CNS 0.0002 0.0002 

NA 

0.0002 

+=¥n~I 
II OM II 
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Scenario Timeframe: Current/Future 

Receptor Population: Trespassers 

Receplor Age: Adolescenls 

Medium 

Surface Water 

Medium Total 

Surlace Water 

Medium Tolal 

Sediment 

Exposure 

Medium 

Surface Water 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sedimenl Gullies 

Chemical 

of Potential 

Concern 

Trichloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Waler) 

Chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radialion) 

1E-08 1E-08 

1E-07 6E-09 

1E-07 BE-09 

3E-07 3E-08 

3E-08 2E-09 

3E-08 2E-09 

BE-09 7E-09 

5E-07 1E-07 

Non-Carcinogenic Hazard Quo1ient 

Exposure Primary Ingestion lnhalalion Dermal Exposure 

Routes Total Targel Organ(s) Routes Total 

3E-08 Liver 0.00001 0.00001 0.00003 

1E-07 Pros tale 0.003 0.0001 0.003 

CNS 0.0009 0.00006 0.0010 

Blood 0.005 0.002 0.007 

1E-07 Skin, CVS 0.002 0.0001 0.002 

Kidney 0.0009 0.0009 0.002 

Kidney 0.001 0.002 0.003 

Fetotoxicity. GS. Bone 0.0004 0.002 0.003 

None Reported 0.003 0.0002 0.004 

NA 

CNS 0.002 0.003 0.005 

Kidney 0.002 0.004 0.006 

Blood 0.0006 0.00002 0.0006 

0.02 0.01 

07 11 o.04 

07 I 0_04 

3E-08 Skin. CVS 0.0004 0.00003 0.0004 

CNS 0.007 0.01 0.02 

3E-08 0.007 0.01 0.02 

3E-08 0.02 

3E·OB 0.02 

3E-08 0.02 

2E-08 NA 

CNS 0.002 0002 

Blood 0.02 0.02 

6E-07 Skin. CVS 0.007 0.001 0.009 

Kidney 0.004 0.004 

Kidney 0.005 0.0006 0.005 

GS 0.006 0006 

None Reported 0.04 0.04 

NA 

CNS 0.003 0.003 

CNS 0.0005 0.0005 

Body Weigh! 0.001 0.001 
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Scenario Timeframe: CurrenVFulure 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Sediment 

Medium Total 

Exposure 

Medium 

Sediment 

Exposure 

Point· 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Sediment Turkey Creek 

Exposure Poinl Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Vanadium 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

Ingestion Inhalation 

5E-07 

1E-06 

1E-06 

Carcinogenic Risk 

Dermal 

1E-07 

2E-07 

2E-07 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

6E-07 

1E-06 

1E-06 

1E-06 

4E-06 

Primary 

Target Organ(s) 

Kidney 

Blood 

CNS 

Skin, CVS 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Ouo11ent 

Ingestion 

0.006 

0.003 

0.09 

0.002 

0.02 

0.07 

0.004 

0.008 

0.10 

lnhalalion Dermal 

0.002 

0.003 

0.003 

Receplor HI Total 

Total Blood HI 

Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Total GS HI 
Total Kidney HI 

Total Liver Hl 
Total Skin HI 

Total Nasal HI 
Tolal None Reported HI 

Total Prostate HI 

Exposure 

Routes Total 

0.006 

0.003 

0.10 

0.10 

0.10 

0 10 

0.002 

0.02 

0.07 

0.004 

0.008 

0.1 

0.1 

0.1 

0.1 

0.3 

0.03 

0.001 

0.04 

0.04 

0.009 

0.04 

0 00003 

0.04 

0.000005 

0.1 

0.003 
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!Scenario Timeframe: Future 

·Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Surface Soil/Subsurface Soil Surface/Subsurface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

Trichloroelhene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Dibenzo(a.h)anthracene 
lndeno(1 ,2,3-cd)pyrene 

Naphlhalene 
Aluminum 
Antimony 
Arsenic 
Copper 

Iron 
Lead 
Manganese (Soil) 

Vanadium 

Chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E·11 

5E·08 2E·08 

5E·07 2E-07 

5E·08 2E-08 

9E·08 4E·08 

3E·08 1E·08 

3E-07 2E-08 

1E-06 3E·07 

6E·10 

SE-09 

1E-07 

1E-07 

Exposure 

Routes Tolal 

1E-11 

BE·OB 

7E·07 

7E-08 

1E-07 

3E·08 

3E-07 

1E-06 

1E-06 

: 1E-06 

6o·lU 

SE-09 

1E-07 

1E-07 

11 1E-07 

II 1E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.0000001 0.0000001 

NA 

NA 

NA 

NA 

NA 

Body Weight 0.000003 0.000001 0.000004 

CNS 0.03 0.03 

Blood 0.02 0.02 

Skin, CVS 0.04 0.004 0.04 

GS 0.003 0.003 

None Reported 0.1 0.1 

NA 

CNS 0.010 0.010 

Kidney 0.05 0.05 

0.3 0.004 E± 
03 

Liver 0.00003 0.00003 

NA 

NA 

NA 

NA 

NA 

Nasal 0.0003 0.0003 

CNS 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

3 
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Scenario Timeframe: Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1,2,2-Tetrachloroethane 

1.1.2-Trichloroethane 

1, 1-Dichloroethene 

1.2.3-Trlchloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroelhene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrololuene 

2,4 ,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinilrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-09 

6E-09 

2E-11 

4E-10 

1E-09 

4E-10 

SE-09 

SE-11 

2E-07 

3E-06 

1E-07 

3E-10 

1E-11 

1E-09 

4E-09 

Exposure 

Routes Total 

2E-09 

6E-09 

2E-11 

4E-10 

1 E-09 

4E-10 

SE-09 

SE-11 

2E-07 

3E-06 

1E-07 

3E-10 

1E-11 

1E-09 

4E-09 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.00001 0.00001 

Blood 0.002 0.002 

Liver 0.0001 0.0001 

Blood 0.0001 0.0001 

None Reported 0.00002 0.00002 

Blood 0.0003 0.0003 

Kidney 0.00002 0.00002 

Liver 0.004 0.004 

Liver 0.0002 0.0002 

Blood 0.02 0.02 

Liver 0.000008 0.000008 

Liver 0.003 0.003 

Liver. Kidney 0.0001 0.0001 

Blood 0.00006 0.00006 

Liver 0.03 0.03 

Liver 0.002 0.002 

Liver 0.0001 0.0001 

Spleen 0.00001 0.00001 

Liver 0.00006 0.00006 

Liver 0.001 0.001 

Liver 0.002 0.002 

Prostate 0.0003 0.0003 

CNS 0.0009 0.0009 

Blood 0.0005 00005 

Skin. CVS 0.0007 0.0007 

Kidney 0.002 0.002 

GS 0.005 0.005 

Kidney 0.0007 0.0007 

Fetotoxicity, GS, Bone 0.03 0.03 

CVS, Immune, CNS 0.0002 0.0002 

None Reported 0.004 0.004 

NA 

None Reported 0.0003 0.0003 

CNS 0.2 0.2 

Body Weight O.OOt 0.001 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Groundwaler Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

Chemical Total 

1.1.2.2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1 ·Dichloroelhene 

1 ,2,3-Trichloropropane 

1,2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nilrotoluene 

2,4.6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 4 

Ingestion Inhalation 

3E-09 

1E-08 

2E-09 

SE-10 

2E-09 

SE-09 

7E-11 

3E-09 

2E-06 

7E-09 

Carcinogenic Risk 

Dermal 

3E-06 

External 

(Radiation) 

Exposure 

Routes Total 

3E-09 

1E·08 

2E-09 

SE-10 

2E-09 

5E·09 

7E·11 

3E·09 

2E-06 

7E-09 

Primary 

Target Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hazard Quolient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

0.04 0.04 
f--~~~-+~~~~+-~-0-.4~~~ 

0.4 

0.4 

0.0002 0.0002 

0.0009 0.0009 

0.001 0.001 

0.001 0.001 

0.004 0.004 

0.0003 0.0003 

0.000004 0.000004 

0.00007 0.00007 

0.0002 0.0002 

0.1 0.1 

0.001 0.001 
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Scenario Timefraine: Future 

Receptor Population: Const~uction Workers 

Receptor Age:. Adult 

Medium 

Groundwater 

Exposure 

Medium 

Air 

Exposure 

Point 

SWMU 16 Lead 

Lithium 

Chemical 

of Potential 

Concern 

Manganese (Water) 

Nicker 

Vanadium 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 

(Radiation) 

Exposure 

Routes Total 

Primary 

Target Organ(s) 

NA 

NA 

NA 

NA 

NA 

Non-Carcinogenic Hazard Quotien1 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Chemical Total 2E·06 2E-06 0.1 0 1 

Exposure Point Total 2E-06 i~J 
li=E=x=p=os=u=re==M=ed=i=um==T=o=ta=1=====================================9F=-===================================l~=====5=E-=0=6====~l=========================================~1~J 

Medium Tolal 5E·06 

Receptor Total Receptor Risk Total 7E·06 Receptor HI Total 

Total Blood HI 

Total Body Weight HI 

Total CNS HI 
Total CVS HI 

Tolal GS HI 
Total Immune HI 

Total Kidney HI 
Total Liver HI 
Total Skin HI 

Tolal Nasal Hl 
Total None Reported HI 

To\al Prostate HI 
Total Spleen HI 

Total Bone HI 
Total Fetotoxicily HJ 

II 0.5 II 

0.05 

0.001 

3 
0.05 
0.042 
0.0002 

0.1 
0.2 

0.04 

00003 
0.1 

0.0003 
0.00001 

0.03 
0.03 

4/12/2005 



Scenario Timeframe: Future 

Receplor Population: Recreational Users 

Receptor Age: Child 

Medium 

Surface Soil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Poinl Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anlhracene 

lndeno(l ,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Tolal 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1.2.3·cd)pyrene 

Naphthalene 
Aluminum 
Anlimony 
Arsenic 
Copper 
Iron 
Lead 

Manganese (Soil) 

Vanadium 

NSWC CRANE, CRANE IN DIANA 

PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-11 

2E-07 1 E·07 

1E-06 lE-06 

2E-07 1E·07 

3E-07 2E-07 

7E-08 6E-08 

BE-07 2E-07 

3E-06 2E-06 

3E-10 

2E·11 

3E-10 

Exposure 

Routes Total 

3E-11 

3E-07 

3E·06 

3E-07 

5E·07 

IE·07 

9E·07 

5E·06 

3E·10 

2E·11 

3E-IO 

Primary 

Target Organ(s) 

Liver 

NA 

NA 

NA 

NA 

NA 

Body Weight 

CNS 

Blood 

Skin. CVS 

GS 

None Reporled 

NA 

CNS 

Kidney 

Liver 
NA 

NA 

NA 

NA 

NA 

Nasal 
CNS 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

Non-Carcinogenic Hazard Quo11ent 

Ingestion 

0.00000006 

0.000001 

0.01 

0.01 

0.02 

0.002 

0.07 

0.005 

0.03 

0.1 

Inhalation 

0.000003 

0.00003 

0.0005 

0.0009 

Dermal 

0.000001 

0.004 

0.004 

Exposure 

Routes Total 

0.00000006 

0.000002 

O.QT 

0.01 

0.02 

0.002 

0.07 

0.005 

0.03 

0.2 

0.2 

0.2 

0.000003 

0.00003 

0.0005 

0.0009 

-===================================C=h=em==ic=al=T=o=la=l==========l:i=============6=E-=1=0=====================m· u =============================0·=0=01==========~~1 , •r Exposure Point Total 

Exposure Medium To!al 

Medium Total II n., II 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

at Potential 

Concern 

1. 1.2,2-Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1-Dichloroethene 

1.2.3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis· 1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1 ,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nftrotoluene 

2.4.6-Trini!rotoluene 

2-Amino-4,6-Dinltrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese {Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

lngeslion Inhalation Dermal External 

(Radiation) 

2E·07 8E·09 

8E·07 2E·08 

2E·09 7E·11 

1 E·07 1E-09 

8E-08 3E·09 

7E-08 1E-09 

3E-07 2E·08 

2E-08 2E-10 

5E-06 7E-07 

2E-04 9E-06 

3E-05 4E-07 

3E-08 lE-09 

7E·09 4E-11 

2E-06 5E·09 

6E·06 5E-09 

Exposure 

Routes Total 

3E·07 

9E·07 

2E·09 

1E·07 

8E-08 

7E-08 

3E-07 

2E-08 

5E-06 

2E·04 

3E-05 

3E-08 

7E-09 

2E·06 

6E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.0002 0.000007 0.0002 

Blood 0.04 0.001 0.04 

Liver 0.002 0.00006 0.002 

Blood 0.002 0.00006 0.002 

None Reported 0.0007 0.000008 0.0007 

Blood 0.004 0.0001 0.004 

Kidney 0.0007 0.00001 0.0007 

Liver 0.04 0.002 0.04 

Liver 0.004 0.00009 0.004 

Blood 0.3 0.008 0.3 

Liver 0.0004 0.000004 0.0004 

Liver 0.01 0.002 O.Dl 

Liver. Kidney 0.0009 0.00008 0.0010 

Blood 0.001 0.00003 0.001 

Liver 0.4 0.02 0.4 

Liver 0.08 0.0010 0.08 

Liver 0.02 0.00007 0.02 

Spleen 0.0002 0.000005 0.0002 

Liver 0.005 0.00003 0.005 

Liver 0.06 0.0006 0.06 

Liver 0.03 0.001 0.04 

Prostate 0.08 0.0002 0.08 

CNS 0.2 0.0002 0.2 

Blood 0.02 0.0001 0.02 

Skin. CVS 0.2 0.0001 0.2 

Kidney 0.04 0.0005 0.04 

GS 0.009 0.001 0.010 

Kidney 0.009 0.0001 0.009 

Fe!oloxicity. GS. Bone 0.1 0.007 0.1 

CVS. Immune. CNS 0.04 0.00003 0.04 

None Reported 0.9 0.0008 0.9 

NA 

None Reported 0.2 0.00006 0.2 

CNS 0.04 

Body Weight 0.07 0.0003 0.07 

4112/2005 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium 

Groundwater 

'vledium Total 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Vanadium 

Chemical 

of Potential 

Concern 

jchemical Total 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

1ron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

~ ~ater) 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 3 OF 4 

Ingestion Inhalation 

3E-04 

4E-08 

4E-07 

4E-07 

8E-07 

9E-08 

9E-08 

3E-08 

2E-06 

Carcinogenic Risk 

Dermal 

1E-05 

4E-08 

2E-08 

2E-08 

8E-08 

6E-09 

6E-09 

2E-08 

3E-07 

External 

(Radiation) 

Exposure 

Routes Total 

3E-04 

8E-08 

4E-07 

4E-07 

1E 

1E-O 

1E-07 

5E-08 

2E-06 

Primary 

Target Organ(s) 

Kidney 

Uver 

Prostate 

CNS 

Blood 

Skin, CVS 

Kidney 

Kidney 

Fetotoxicity. GS, Bone 

None Reported 

NA 

CNS 

Kidney 

Blood 

Skin, CVS 

CNS 

NA 

CNS 

Blood 

Skin. CVS 

Kidney 

Kidney 

GS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.3 

0.00008 

0.02 

0.005 

0.03 

0.009 

0.005 

0.009 

0.002 

0.02 

0.01 

0.010 

0.003 

0.1 

0.002 

0.04 

0.04 

0.01 

0.1 

0.04 

0.02 

0.03 

0.03 

Inhalation Dermal 

0009 

0.09 

0 00007 

0.0006 

00003 

0.01 

0.0006 

0.005 

0.01 

0.01 

0.001 

0.02 

0.03 

0.0001 

0.1 

0.0002 

0.06 

0.06 

0.008 

0.004 

Exposure 

Routes Tota! 

0.3 

00002 

0.02 

0.006 

0.04 

0.010 

0.011 

0.02 

0.01 

0.02 

0.03 

0.04 

0.003 

0.2 

0.2 

0.2 

0.2 

0.002 

0.10 

0.1 

0.1 

0.1 

0.1 

0.01 

0.1 

0.05 

0.02 

0.03 

0.03 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium 

Sediment 

!Medium Total 

Sedimenl 

!Medium Total 

Receptor Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soll) 

Vanadium 

Chemical Total 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 4 

Ingestion lnhalalion 

2E-06 

4E-06 

4E-06 

Carcinogenic Risk 

Dermal 

3E-07 

7E-07 

7E-07 

External 

(Radiation) 

Exposure 

Routes Total 

5E-06 

5E-06 

Primary 

Target Organ(s) 

None Reported 

NA 

CNS 

CNS 

Body Weighl 

Kidney 

Blood 

CNS 

Skin. CVS 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Ouo11ent 

Ingestion Inhalation Derm<1I Exrosure 

Rou1es Tot<1I 

0.2 0.2 

0.02 O.o2 

0.003 0.003 

0.008 0.008 

0.04 0.04 

0.02 0.02 

0.5 O.Ql 0.6 

0.6 

0.6 

0.6 

0.010 O.OtO 

0.10 0.02 O.t 

0.4 0.4 

0.03 0.03 

0.05 0.05 

0.6 0.02 0.6 

0.6 

0.6 

0.6 ~~ 5E-06 

Receptor Risk Total t===3E=-=0=4=='\'=================R=e=c=ep=t=or=H=l=T=o=la=I =.======"I 

Tatar Blood HI 

Total Body Weight HI 

Tolal CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 
Total Kidney HI 

Total Liver HI 
Total Skin HI 

Tolal Nasal HI 
Total None Reported HI 

Total Prostate HI 
Total Spleen HI 

Tolal Fetotoxicity HI 
Total Spleen HI 

0.5 

0.08 

2 

0.4 

0.17 

0.04 

0.6 

0.7 

0.4 

0.00003 

2 

0.1 

0.0002 

0.1 

0.0002 
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Timeframe: Future 

Recreational Users 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Pain! Tatar 

Exposure Medium Total 

Medium Total 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF4 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radialion) 

Trichloroethene lE-11 

Benzo(a)anthracene 7E-08 lE-07 

Benzo(a)pyrene 6E-07 I E-06 

Benzo(b)fluoranthene 7E-08 lE-07 

Dibenzo(a,h)anthracene lE-07 2E-07 

lndeno(l ,2,3-cd)pyrene 3E-08 5E-08 

Naphlhalene 

Aluminum 

Antimony 

Arsenic 3E-07 1E-07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Tolal lE-06 2E-06 

Trlchloroethene 3E-10 

Benzo(a)anthracene 
Benzo(a)pyrene 2E-11 

Benzo(b)lluoranthene 

Dibenzo(a,h)anlhracene 
lndeno(l ,2.3-cd)pyrene 

Naphthalene 

Aluminum 
Anlimony 
Arsenic 3E-10 

Copper 

Iron 
Lead 
Manganese (Soil) 

Vanadium 

\chemical Toial 6E-10 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Targel Organ(s) Rou1es Total 

lE-11 Uver 0.000000006 0.000000006 

2E-07 NA 

2E-06 NA 

2E-07 NA 

3E-07 NA 

SE-OB NA 

Body Weighl 0.0000001 0.0000002 0.0000004 

CNS 0.001 0.001 

Blood 0.001 0.001 

5E-07 Skin. CVS 0.002 0.0008 0.003 

GS 0.0002 0.0002 

None Reported 0.007 0.007 

NA 

CNS 0.0005 0.0005 

Kidney 0.003 0.003 

3E-06 0.02 0.0008 0.02 

3E-06 0.02 

3E-06 0.02 

3E-10 Liver 0.0000007 0.0000007 

NA 
2E-11 NA 

NA 

NA 

NA 

Nasal 0.000007 0.000007 
CNS 0.0001 0.0001 

NA 

3E-10 NA 

NA 

NA 

NA 

CNS 0.0003 0.0003 

NA 

6E-10 0.0004 0.0004 

6E-10 o~I 6E-10 0.0004 

3E-06 0.02 II 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

1. 1,2,2-Tetrachloroethane 

1, 1.2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4.6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Coball 

Iron 

Lead 

Lithium 

Manganese (Waler) 

Nickel 

NSWC CRANE, CRANE IN DIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-07 2E-08 

7E-07 5E-08 

2E-09 2E-10 

1E-07 3E-09 

?E-08 7E-09 

6E-08 3E-09 

2E-07 4E-08 

1E-08 4E-10 

4E-06 2E-06 

2E-04 2E-05 

3E-05 9E-07 

3E-08 2E-09 

6E-09 1E-10 

2E-06 1E-08 

6E-06 1 E-08 

Exposure Primary 

Routes Total Target Organ(s) 

2E-07 Liver 

8E-07 Blood 

Liver 

2E-09 Blood 

1E-07 None Reporled 

7E-08 Blood 

7E-08 Kidney 

3E·07 Liver 

Liver 

Blood 

1E-08 Liver 

6E-06 Liver 

Liver. Kidney 

Blood 

2E-04 Liver 

3E-05 Liver 

Liver 

3E-08 Spleen 

6E-09 Liver 

Liver 

Liver 

2E-06 Prostate 

CNS 

Blood 

6E-06 Skin, CVS 

Kidney 

GS 

Kidney 

Fetotoxicily. GS. Bone 

CVS, Immune, CNS 

None Reported 

NA 

None Reported 

CNS 

Body Weigh! 

Non-Carcinogenic Hazard Quotient 

Ingestion lnhalalion Dermal Exposure 

Routes Total 

0.00005 0.000004 0.00006 

0.009 0.0006 0.01 

0.0004 0.00004 0.0005 

0.0005 0.00004 0.0005 

0.0002 0.000005 0.0002 

0.0009 0.00009 0.001 

0.0001 0.000008 0.0002 

0.008 0.001 0.009 

0.0009 0.00005 0.0009 

0.06 0.005 0.06 

0.00009 0.000002 0.00009 

0.002 0.0009 0.003 

0.0002 0.00004 0.0002 

0.0003 0.00002 0.0003 

0.09 0.010 0.1 

0.02 0.0006 0.02 

0.004 0.00004 0.004 

0.00004 0.000003 0.00004 

0.001 0.00002 0.001 

0.01 0.0004 0.01 

0.007 0.0007 0.008 

0.02 0.00010 0.02 

0.05 0.0001 0.05 

0.004 0.00006 0.004 

0.04 0.00008 0.04 

0.008 0.0003 0.009 

0.002 0.0006 0.003 

0.002 0.00008 0.002 

0.02 0.004 0.03 

0.008 0.00002 0.008 

0.2 0.0005 0.2 

0.03 0.00004 0.03 

0.4 0.02 0.4 

0.01 0.0002 0.01 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Groundwater 

Medium Total 

Surface Waler 

Medium Total 

Surface Water 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Tatar 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Waler Turkey Creek 

Exposure Point Total 

Vanadium 

Chemical 

of Potential 

Concern 

Chemical Total 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Ingestion 

2E-04 

7E-09 

7E-08 

6E-08 

PAGE 3 OF 4 

Inhalation 

Carcinogenic Risk 

Dermal 

2E-05 

1E-07 

4E-08 

6E-08 

External 

(Radiation) 

Exposure 

Routes Tolal 

3E-04 

3E-04 

1E-07 

1E-07 

1 E-07 

Primary 

Target Organ(s) 

Liver 

Prostate 

CNS 

Blood 

Skin. CVS 

Kidney 

Kidney 

Fetotoxicity. GS. Bone 

None Reported 

NA 

CNS 

Kidney 

Blood 

Non·Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.06 0.005 

0.05 

0.000003 0.00004 

0.0007 0.0004 

0.0002 0.0002 

0.001 0.01 

0.0004 0.0004 

0.0002 0.003 

0.0004 0.007 

0.0001 0.007 

0.0008 0.0007 

0.0004 O.QI 

0.0004 0.02 

0.0001 0.00008 

Exposure 

Routes Total 

0.06 

0.00005 

0.001 

0.0004 

0.01 

0.0008 

0.003 

0.007 

0.007 

0.002 

0.01 

0.02 

0.0002 

Chemical Total 1E-07 2E-07 0.005 0.05 3E·07 0.06 

:;;,.,, <W•W) "~ H ~===s=k=i~=~=~=v=s===;==:=o0=00=02=1 =r======r=o=.~=0=0:=0=~=~1 
tr===============it-~~--t~~~-+~~~-t-~~~1r=========91 

ChemicalTotal 2E·08 1E-08 g;g 0.002 0.0
4 j~I 

tr======E=xp=o=s=ur=e=M=e=d=iu=m=T=o=t=al==================l?====================== 

Medium Total 

Sediment Sediment Gullies Benzo(a)pyrene 

. Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

1E-08 2E-08 

7E-07 3E-07 9E-07 

NA 

CNS 

Blood 

Skin, CVS 

Kidney 

Kidney 

GS 

0.001 

0.01 

0.004 

0.002 

0.003 

0.004 

0.002 

0.0007 

0.001 

O.QI 

0.006 

0.002 

0.004 

0.004 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Sediment 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

~Total 
nt Sediment Turkey Creek 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

jchemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

?E-07 

2E-06 

2E-06 

Carcinogenic Risk 

Dermal 

3E-07 

6E-07 

6E-07 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

lE 

2E-06 

2E-06 

2E·06 

3E·04 

Primary 

Target Organ(s) 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

CNS 

Skin. CVS 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Quo\lent 

Ingestion 

0.02 

0.002 

0.0003 

0.0008 

0.004 

0.002 

0.06 

0.001 

O.Ql 

0.04 

0.003 

0.005 

0.06 

Inhalation Dermal 

0.002 

0.004 

0.004 

Recep!or HI Total 

Total Blood HI 

Tolal Body Weight HI 

Total CNS HI 
Total CVS HI 

Total GS HI 

Total Immune HI 
Total Kidney HI 

Total Ltver HI 
Total Skm HI 

Total Nasal HI 
Total None Reported HI 

Total Prostale HI 
Total Spleen HI 

Total Bone HI 
Tatar Fetotoxicity HI 

Exposure 

Routes Total 

0.02 

0.002 

0.0003 

0.0008 

0.004 

0.002 

0.06 

0.001 

0.01 

0.04 

0.003 

0.005 

0.06 

0.06 = 0.06 

0.06 

0.1 

0.02 

0.6 

O.Q7 

0039 

0.008 

0.1 

0.2 

0.06 

0.000007 

0.3 

0.02 

0.00004 

0.03 

0.03 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure 

Medium 

Exposure 

Point 

Surtace Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potenlial 

Concern 

Trichloroelhene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

Trichloroethene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 

tron 
Lead 

Manganese (Soil) 

Vanadium 

\chemical Total 

NSWC CRANE, CRANE INDIANA 
PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exlernal 

(Radiation) 

5E-11 

2E-07 3E·07 

2E·06 2E-06 

2E-07 2E-07 

4E-07 4E-07 

1E-07 1E-07 

1E-06 3E-07 

4E·06 4E-06 

6E-10 

5E·11 

6E-10 

1E-09 

Exposure 

Aou!es Total 

SE-11 

5E·07 

4E-06 

SE-07 

BE-07 

2E-07 

1E-06 

BE-06 

8E·06 

BE-06 

6E·10 

SE-11 

6E-10 

1E-09 

1E-09 

1E·09 

BE-06 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotienl 

Ingestion lnhalalion Dermal Exposure 

Routes Total 

4/12/2005 



Scenario Tlmeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9. 7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1,2,2· Tetrachloroethane 

1. 1.2· Trichloroethane 

1, 1 ·Dichloroethene 

1,2,3· Trichloropropane 

1,2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis· 1,2·Dlchloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans· 1,2·Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2·Nltrololuene 

2,4,6· Trinitrotoluene 

2·Amino·4.6·Dinitrotoluene 

4·Amino·2,6·Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 
PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

5E-07 3E-08 

2E-06 6E-08 

4E-09 2E-10 

2E-07 4E-09 

lE-07 9E-09 

lE-07 5E-09 

5E-07 6E-08 

3E-08 5E-10 

9E-06 2E-06 

4E-04 3E-05 

5E-05 lE-06 

6E-08 3E-09 

lE-08 lE-10 

4E-06 2E-OB 

lE-05 2E-OB 

Exposure 

Routes Total 

5E-07 

2E-06 

5E-09 

2E-07 

2E-07 

1 E-07 

6E-07 

3E-08 

lE-05 

4E-04 

6E-05 

6E-08 

t E-08 

4E-06 

lE-05 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quot1en1 

Ingestion Inhalation Dermal Exposure 

Routes Tolal 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lilelong (Child and Adult) 

Medium 

Groundwater 

Medium Total 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Tolal 

Sediment Gullies 

TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

Trichloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

NSWC CRANE. CRANE INDIANA 
PAGE 3 OF 4 

Ingestion Inhalation 

5E-04 

5E-OB 

5E-07 

4E-07 

1E-06 

1 E-07 

1 E-07 

4E-OB 

2E-06 

Carcinogenic Risk 

Dermal 

3E-05 

1E-07 

6E-OB 

BE-OB 

3E-07 

2E·OB 

2E-OB 

4E-OB 

6E-07 

External 

(Radiation) 

I 

I 

Exposure 

Routes Total 

5E-04 

5E-04 

5E-04 

5E-04 

2E·07 

6E-07 

5E-07 

1E-06 

1E-06 

1E-07 

1E·07 

1 1E-07 

BE-OB 

3E-06 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Derrnal Exposure 

Rou!es Total 

4/12/2005 



Scenario Timeframe: Future 

. Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Poinl Total 

Exposure Medium Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

TABLE 9. 7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 
PAGE 4 OF 4 

Ingestion Inhalation 

2E-06 

5E-06 

Carcinogenic Risk 

Dermal 

6E-07 

1E·06 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

3E-06 

3E-06 

3E-06 

3E-06 

?E-06 

7E·06 

?E-06 

5E·04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Aoules Total 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Surface Soil 

Medium Total 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE I OF 6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroelhene 4E-IO 

Benzo(a)anthracene 2E-06 8E-07 

Benzo(a)pyrene 2E-05 ?E-06 

Benzo(b)fluoranthene 2E-06 SE-07 

Dibenzo(a,h)anlhracene 4E-06 1E-06 

lndeno(1.2.3-cd)pyrene 1 E-06 4E-07 

Naphthalene 

Aluminum 

Antimony 

Arsenic 1E-05 9E-07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 4E-05 1E-05 

Tnchloroethene 6E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 5E-10 

Benzo(b)fluoranthene 
Dibenzo(a.h)anthracene 
lndeno(1.2.3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 6E-09 

Copper 

Iron 
Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 1E-08 

Non-Carcinogenic Hazard Ount11~n1 

Exposure Primary lngcs!ion lnhalahon Dermal Exposure 

Routes Total Target Organ(s) Routes T olal 

4E-10 Liver 0.0000008 0.0000008 

3E-06 NA 

3E-05 NA 

3E-06 NA 

5E-06 NA 

1E-06 NA 

Body Weight 0.00002 0.000006 0.00002 

CNS 0.2 0.2 

Blood 0.2 0.2 

1E-05 Skin. CVS 0.3 0.02 0.3 

GS 0.02 0.02 

None Reported 0.9 0.9 

NA 

CNS 0.06 0.06 

Kidney 0.4 0.4 

5E-05 0.02 

6E-09 Liver 0.00005 0.00005 

NA 

5E-IO NA 

NA 

NA 

NA 

Nasal 0.0005 0.0005 

CNS 0.01 0.01 
NA 

6E-09 NA 

NA 

NA 

NA 

CNS 0.02 0.02 

NA 

1E-08 0.03 0.03 

1~5:-05 
0.03 

0.03 
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Scenario Timeframe: Future 

Receptor Populalion: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater SWMU 16 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal Exlernal 

(Radialion) 

1.1,2.2-Tetrachloroethane 2E-06 lE-07 

1, 1,2-Trichloroethane 9E-06 3E-07 

1.1-0ichloroethene 

i .2.3-Trichloropropane 2E-08 9E-10 

1.2-0ichloroethane 1 E-06 2E-08 

Benzene 8E-07 4E-08 

Bromodichloromethane 7E-07 2E-08 

Carbon Tetrachloride 3E-06 2E-07 

Chloroform 

cis-1,2-0ichloroethene 

Methylene Chloride 2E-07 2E-09 

Tetrachloroethene SE-05 9E-06 

Toluene 

trans-1,2-Dichloroethene 

Trichloroelhene 2E-03 1E-04 

Vinyl Chloride 3E-04 5E-06 

Pyridine 

2-Nltrotoluene 3E-07 lE-08 

2,4,6-Trinilrotoluene 7E-08 6E-10 

2-Amino-4,6-Dinitrololuene 

4-Amino-2.6-Dinitrotoluene 

RDX 2E-05 6E-08 

Aluminum 

Antimony 

Arsenic 7E-05 7E-08 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Exposure 

Routes Total 

3E-06 

9E-06 

2E-08 

lE-06 

8E-07 

8E-07 

3E-06 

2E-07 

6E-05 

2E-03 

3E-04 

3E-07 

7E·08 

2E-05 

7E-05 

Non-Carcinogenic Hazard Quot1en1 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ(s) RoulP.s To1al 

Liver 0.002 0.00010 0.003 

Blood 0.4 0.01 0.4 

Liver 0.02 0.0009 0.02 

Blood 0.02 0.0009 0.02 

None Reported 0.007 0.0001 0 007 

Blood 0.04 0.002 0.04 

Kidney 0.007 0.0002 0.007 

Liver 0.4 0.03 0.4 

Liver 0.04 0.001 0.04 

Blood 0.1 

Liver 0.004 0.00005 0.004 

Liver 0.1 0.02 0.' 

Liver. Kidney 0.009 0.001 0.01 

Blood 0.01 0.0004 0.01 

Liver 0.2 

Liver 0.8 0.01 0.8 

Liver 0.2 0.0009 0.2 

Spleen 0.002 0.00007 0.002 

Liver 0.05 0.0004 0.05 

Liver 0.6 0.008 0.6 

Liver 0,3 0.02 0.4 

Prostate 0.8 0.002 0.8 

CNS 0.002 

Blood 0.2 0.001 0.2 

Skin, CVS 0.002 

Kidney 0.4 0.006 0.4 

GS 0.09 0.01 0.1 

Kidney 0.09 0.002 0.09 

Felo!oxicity. GS. Bone 0.09 

CVS, Immune. CNS 0.4 0.0004 0.4 

None Reporled 0.01 

NA 

None Reported 0.0009 

CNS 20 0.5 20 

Body Weight 0.7 0.004 0.7 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

Chemical Total 

1, 1.2,2· Tetrachloroelhane 

1, 1.2-Trlchloroethane 

1, 1-0ichroroethene 

1,2,3-Trichloropropane 

1.2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

lrans-1 ,2-Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2·Ni1rotoluene 

2.4.6-Trinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE. CRANE INDIANA 

PAGE 3 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-03 1E·04 

5E-07 

3E·06 

4E-07 

2E-07 

4E-07 

1E-06 

1E-08 

6E-07 

4E·04 

1E·06 

Exposure 

Routes Total 

la§ 
5E-07 

3E-06 

4E·07 

2E·07 

4E-07 

lE-06 

1E·08 

6E-07 

4E·04 

1 E-06 

Primary 

Target Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.1 

51 

0.007 

0.03 

0.04 

0.05 

0.2 

0.01 

0.0001 

0.003 

0.007 

O.Q4 

Exposure 

Routes Total 

0.007 

0.03 

0.04 

0.05 

0.2 

0.01 

0.0001 

OOOJ 

0.007 

0.04 

4/12/2005 



Scenario Timeframe: Fulure 

Receptor Population: Resident 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Groundwater Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Waler Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Chemical Total 

Trlchloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE IN DIANA 

PAGE 4 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

4E-04 

4E-08 4E-08 

4E-07 2E-08 

4E-07 2E-08 

8E-07 8E-08 

9E-08 6E-09 

9E-08 6E-09 

Exposure 

Routes Total 

4E-04 

4E-04 

3E-03 

3E-03 

8E-08 

4E-07 

4E-07 

9E-07 

9E-07 

9E-07 

9E-07 

1E-07 

1E-07 

1E-07 

1E-07 

1E-07 

Non-Carcinogenic Hazard Quotien! 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Tolal 

NA 

NA 

NA 

NA 

NA 

57 

57 

Liver 0.00008 0.00007 0.0002 

Prostate 0.02 0.0006 0.02 

CNS 0.005 0.0003 0.006 

Blood 0.03 0.01 0.04 

Skin. CVS 0.009 0.0006 0.010 

Kidney 0.005 0.005 0.011 

Kidney 0.009 0.01 0.02 

Fetotoxici\y, GS. Bone 0.002 0.01 0.01 

None Reported 0.02 0.001 0.02 

NA 

CNS 0.01 0.02 0.03 

Kidney 0.010 0.03 0.04 

Blood 0.003 0.0001 0.003 

0. t 0.1 

0.2 II 

00 

Skin, CVS 0.002 0.0002 0.002 

CNS 0.04 0.06 0.10 

0.04 0.06 HI 
0.1 II 
0.1 I 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Sediment 

Medium Total 

Sediment 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INOIANA 

PAGE 5 OF 6 

Ingestion Inhalation 

3E-08 

2E-06 

Carcinogenic Risk 

Dermal 

2E-08 

3E-07 

Exlernal 

(Radiation) 

Exposure 

Roules Total 

4E-08 

2E-06 

Primary 

Target Organ(s) 

NA 

CNS 

Blood 

Skin, CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0,01 

0. 1 

0.04 0.007 

0.02 

0.03 0.003 

0.03 

0.2 

0.02 

0.003 

0.008 

0.04 

0.02 

0.5 0.01 

Exposure 

Routes Total 

0.01 

0. 1 

0.05 

0.02 

0.03 

0.03 

0.2 

0.02 

0.003 

0.008 

0.04 

0.02 

0.5 

0.5 

lchemicat Total 2E-06 3E-07 2E·06 

FE=x=po=s=u=re=P=o=in=t=T=o=ta=l===>===================lf~~~~-'-~~~~'--~~~--'-~~~~-"=~==~2t ============================================iii============il 

Exposure Medium To!al ~[ 

Sediment Turkey Creek Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

4E-06 

2E·06 

6E-07 4E-06 

!chemical Total 4E-06 6E-07 4E-06 

CNS 

Skin, CVS 

None Reported 

CNS 

Kidney 

0.5 

05 

0.010 0.010 

0.10 0.02 01 

0.4 OA 

0.03 0.0:1 

0.05 0.05 

0.6 0.02 0.6 

v.v 

"" 
0.6 

Exposure Point Total 1~1 
Exposure Medium To!al ==========================================~!!.===~;;,.==~I lr.M=:=ed~iiu=m==To~t=al~===========>==============~====================================i==ii==================================== 4E-06 

Receptor Total Receptor Risk Total 3E-03 Receplor HI Total 60 
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Scenario Timeframe: Future 

Receplor Population: Resident 

Receptor Age: Child 

Medium Exposure 

Medium 

Exposure Chemical 

Pain! of Potential 

Concern 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 6 OF 6 

Carcinogenic Risk 

Ingestion I Inhalation 

I 
Dermal I External I 

(Radiation) 

Exposure 

Routes Total 

Primary 

I Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

T olal Blood HI 

Total Body Weight HI 

Total CNS HI 

Tolal CVS HI 

Tolal GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HI 

Total Prostate HI 

Total Spleen HI 

Total Bone HI 

Total Fetotoxic1\y HI 

I 
Exposure 

Routes To1al 

4 

0.7 

23 

3 

1.3 

0.4 

4 

11 

2 

0.0005 

13 

0.8 

0.002 

1 

1 
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rame: Future 

lation: Resident 

Medium 

Surface Soil 

Medium Total 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE 9,9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal Exlernal 

(Radialion) 

Trichloroethane 2E-10 

Benzo(a)anthracene 9E-07 5E-07 

Benzo(a)pyrene 8E-06 4E-06 

Benzo(b)fluoranthene 9E-07 5E-07 

Dibenzo(a,h)anthracene 2E-06 BE-07 

lndeno(1,2.3-cd)pyrene 4E-07 2E-07 

Naphlhalene 

Aluminum 

Antimony 

Arsenic 4E-06 5E-07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 2E-05 7E-06 

Trichloroethene 6E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 5E-10 

Benzo(b)fluoranthene 

Oibenzo(a.h)anthracene 
lndeno(1,2.3-cd)pyrene 

Naphthalene 

Aluminum 
Antimony 
Arsenic 7E-09 

Copper 

Iron 
Lead 

Manganese (Soil) 

vanadium 

Chemical Total 1E-08 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Targel Organ(s) Routes Total 

2E-10 Liver 0.00000008 0.00000008 

1E-06 NA 

1E-05 NA 

1E-06 NA 

2E-06 NA 

6E-07 NA 

Body Weight 0.000002 0.0000010 0.000003 

CNS 0.02 0.02 

Blood 0.02 0.02 

5E-06 Skin. CVS 0.03 0.003 0.03 

GS 0.002 0.002 

None Reported 0.1 0.1 

NA 

CNS 0.007 0.007 

Kidney 0.04 0.04 

2E-05 0.2 0.003 0.2 

2E-05 02 

2E-05 0.2 

6E-09 Liver 0.00002 0.00002 

NA 

5E-10 NA 

NA 

NA 

NA 

Nasal 0.0002 0.0002 

CNS 0.003 0.003 

NA 

7E-09 NA 

NA 

NA 

NA 

CNS 0.005 0.005 

NA 

1E-OB 0.008 0.008 

~I 
0.008 

0.008 

5 0.2 
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Scenario Tirnelrame: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater SWMU 16 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

1, 1,2.2-Tetrachloroethane 3E-06 2E-07 

1, 1,2-Trichloroethane lE-05 6E-07 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 3E-08 2E·09 

1,2-Dichloroethane 1E·06 4E-08 

Benzene 9E-07 9E·08 

Bromodichloromethane BE-07 SE-08 

Carbon Tetrachloride 3E-06 6E-07 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 2E·07 SE-09 

Tetrachloroethene 6E·OS 2E·OS 

Toluene 

trans· 1,2·Dichloroethene 

Trichloroethane 3E-03 3E-04 

Vinyl Chloride 3E-04 1E·OS 

Pyridine 

2·Nitrotoluene 4E-07 3E-08 

2.4,6-Trinitrotoluene BE-08 lE-09 

2-Arnino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinilrotoruene 

RDX 3E-05 lE-07 

Aluminum 

Antimony 

Arsenic 7E-05 2E·07 

Barium 

Beryllium 

Cadmium 

Chromium 

Cabal I 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Exposure 

Routes Total 

3E-06 

lE-05 

3E-08 

lE-06 

lE-06 

9E·07 

4E-06 

2E·07 

BE-OS 

3E·03 

4E·04 

4E-07 

BE-08 

3E-05 

7E-05 

Non-Carcinogenic Hazard Quotient 

Primary lngeslion lnhalalion Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.0007 0.00006 0.0008 

Blood 0.1 0.008 0.1 

Liver 0.006 0.0005 0.006 

Blood 0.007 0.0005 0.007 

None Reported 0.002 0.00007 0.002 

Blood O.Ql 0.001 O.Ql 

Kidney 0.002 0.0001 0.002 

Liver 0.1 0.02 0.1 

Liver 0.01 0.0007 0.01 

Blood 0.8 0.06 0.8 

Liver 0.001 0.00003 0.001 

Liver 0.03 0.01 0.04 

Liver, Kidney 0.003 0.0006 0.003 

Blood 0.004 0.0002 0.004 

Liver 0. 1 

Liver 0.2 0.008 0.2 

Liver 0.05 0.0005 0.05 

Spleen 0.0005 0.00004 0.0005 

Liver 0.02 0.0003 0.02 

Liver 0.2 0.005 0.2 

Liver 0. 1 0.01 0.1 

Prostate 0.2 0.001 0.2 

CNS 0.6 0.001 0.6 

Brood 0.05 0.0008 0.05 

Skin, CVS 0.5 0.001 0.5 

Kidney 0.1 0.004 0.1 

GS 0.03 0.008 0.03 

Kidney 0.02 0.001 003 

Fetotoxicity. GS, Bone 0.3 0.05 0.3 

CVS, Immune, CNS 0. 1 0.0003 0.1 

None Reported 0.006 

NA 

None Reported 0.5 0.0005 0.5 

CNS 0.3 

Body Weight 0.2 0.002 0.2 
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Scenario Timeframe: Future 

Receptor PopulatJon: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Vanadium 

Chemical Total 

1, 1.2,2-Tetrachloroeth~ne 

1, 1,2-Trichloroelhane 

1, 1-Dichloroethene 

1.2,3-Trichloropropane 

1.2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinilrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE. CRANE INDIANA 

PAGE 3 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-03 3E-04 

5E-07 

2E-06 

3E-07 

1E-07 

3E-07 

9E-07 

1E-08 

5E-07 

4E-04 

1E-06 

Exposure 

Routes Total 

3E-03 

5E-07 

2E-06 

3E-07 

1E-07 

3E-07 

9E-07 

1E-08 

5E-07 

4E-04 

1E-06 

Primary 

Target Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hazard Quotient 

lngeslion Inhalation Dermal 

0.8 0.07 

15 0.7 

0.002 

0.007 

0.008 

0.01 

0.03 

0.002 

0.00003 

0.0005 

0.001 

0.9 

0.008 

Exposure 

Routes Total 

0.9 

15 

'" 

0.002 

0.007 

0.008 

0.01 

0.03 

0.002 

0.00003 

0.0005 

0.001 

0.9 

0.008 
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Scenario Tlmeframe: Future 

Receptor Population: Aesldenl 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Groundwater Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Pain! Total 

Exposure Medium Total 

1a1 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Tatar 

'.1edium Total 

Chemical 

of Potential 

Concern 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

Chemical Total 

Trlchloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 6 

Carcinogenic Risk 

lngeslion Inhalation Dermal External 

(Radiation) 

4E-04 

7E-09 1E-07 

7E-08 4E-08 

6E-08 6E-08 

1E-07 2E-07 

2E-08 1E-08 

2E-08 1E-08 

Non-Carcinogenic Hazard Quotienl 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Aoules Total 

NA 

NA 

NA 

NA 

NA 

\qRI 
I 

1 

iR= 4E-03 

1E-07 Liver 0.000003 0.00004 0.00005 

1E-07 Prostate 0.0007 0.0004 0.0010 

CNS 0.0002 0.0002 0.0004 

Blood 0.001 0.01 0.01 

1E-07 Skin. CVS 0.0004 0.0004 0.0008 

Kidney 0.0002 0.003 0.003 

Kidney 0.0004 0.007 0.007 

Fetotoxicity, GS. Bone 0.0001 0.007 0.007 

None Reported 0.0008 0.0007 0.002 

NA 

CNS 0.0004 0.01 0.01 

Kidney 0.0004 0.02 0.02 

Blood 0.0001 0.00008 0.0002 

3E-07 0.005 0.05 0.06 

~ 3E-07 

3E-08 Skin. CVS 0.0001 0.00009 

CNS 0.002 0.04 

3E-08 0.002 0.04 

II 

3E-08 II 

4/1212005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Tatar 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 5 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E·08 1E-08 

7E-07 2E-07 

7E-07 2E-07 

2E-06 4E-07 

2E-06 4E-07 

Receptor Risk Total 

Exposure Primary 

Routes Total Targel Organ(s) 

2E-08 NA 

CNS 

Blood 

BE-07 Skin, CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

9E-07 

9E-07 

9E-07 

CNS 

2E-06 Skin, CVS 

None Reported 

CNS 

Kidney 

2E-06 

2E-06 

2E-06 

2E-06 

4E-03 

Non-Carcinogenic Hazard Quotient 

lngeslion Inhalation Dermal 

0.001 

0.01 

0.004 0.001 

0.002 

0.003 0.0005 

0.004 

0.02 

0.002 

0.0003 

0.0008 

0.004 

0.002 

0.06 0.002 

0.001 

0.01 0.003 

0.04 

0.003 

0.005 

0.06 0.003 

Receptor HI Total 

Exposure 

Routes To!al 

0.001 

0.01 

0.006 

0.002 

0.003 

0.004 

002 

0.002 

0.0003 

0.0008 

0004 

0.002 

0.06 

0.06 

0.06 

0.06 

0.001 

0.01 

0.04 

0.003 

0.005 

0.06 

0.06 

0.06 

0.06 

17 

411212005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure Chemical 

Point of Poiential 

Concern 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 6 OF 6 

Carcinogenic Risk 

Ingestion I Inhalation 

I 
Dermal I External I 

(Radiation) 

Exposure Primary 

I Roules Total Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

Total Blood HI 

Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Kidney HI 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HI 

Total Proslale HI 

Total Spleen HI 

Total Bone HI 

Total Fetotoxici!y HI 

I 
Exposure 

Routes Total 

I 

0.2 

7 
0.6 

0.39 
0.1 
1 

3 
0.5 

0.0002 

3 
0.2 

0.0005 

0.4 
0.4 

411212005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure 

Medium 

Exposure 

Pain! 

Surtace Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

!chemical Total 

Trichloroethane 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 
Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

Chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF5 

Ingestion Inhalation 

6E-10 

3E-06 

3E-05 

3E·06 

5E-06 

1E-06 

1E-05 

5E-05 

1E-08 

1E-09 

1E-08 

3E-08 

Carcinogenic Risk 

Dermal 

1E-06 

1E-05 

1E-06 

2E-06 

6E-07 

1E-06 

2E-05 

External 

(Radiation) 

Exposure 

Routes Total 

6E-IO 

4E-06 

4E-05 

4E-06 

7E-06 

2E-06 

2E-05 

?E-05 

?E-05 

?E-05 

IE-08 

IE-09 

1E-08 

3E-08 

3E·08 

3E-08 

?E-05 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quo1ient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Polential 

Concern 

1.1.2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroelhene 

1,2,3-Trichloropropane 

1,2-0ichloroelhane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-0ichloroethene 

Methylene Chloride 

Tefrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinilrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

Ingestion 

5E-06 

2E-05 

5E-08 

2E·06 

2E-06 

2E-06 

6E·06 

4E-07 

1E-04 

5E-03 

6E-04 

7E-07 

2E·07 

5E-05 

1E-04 

PAGE 2 OF 5 

Inhalation 

Carcinogenic Risk 

Dermal 

3E-07 

9E-07 

3E-09 

6E-08 

1 E-07 

7E-08 

BE-07 

7E-09 

3E-05 

4E-04 

2E-05 

5E-08 

2E-09 

2E-07 

2E-07 

External 

(Radiation) 

Exposure 

Routes Total 

6E-06 

2E-05 

5E-08 

2E-06 

2E-06 

2E-06 

7E-06 

4E-07 

t E-04 

5E-03 

7E-04 

7E-07 

2E·07 

5E·05 

IE-04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

4/12/2005 



Scenario Tlmeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

Chemical Tolal 

1. 1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-0ichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1 .2-0lchloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-T rinitrotoruene 

2-Amino-4.6-Dinltrotoluene 

4-Amino-2,6-Dlnitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 5 

Ingestion Inhalation 

6E-03 

1E-06 

SE-06 

7E-07 

3E-07 

7E-07 

2E-06 

3E-08 

1E-06 

BE-04 

3E-06 

Carcinogenic Risk 

Dermal 

SE-04 

External 

(Radiation) 

Exposure 

Routes Tolal 

6E-03 

6E·03 

6E·03 

1E-06 

SE-06 

7E·07 

3E-07 

7E-07 

2E-06 

3E-08 

1E-06 

BE-04 

3E-06 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Tota! 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 5 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

\lledium Total 

Surlace Water 

Vledium Total 

Surlace Water 

Medium Total 

Exposure 

Medium 

Air 

Exposure 

Point 

SWMU 16 Lead 

Lithium 

Chemical 

of Polential 

Concern 

Manganese (Water) 

Nickel 

Vanadium 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal External 

(Radiation) 

Exposure 

Routes Total 

Primary 

Targel Organ(s) 

Non-Carcinogenic Hazard Quo!ient 

lngeslion Inhalation Dermal Exposure 

Routes Total 

'-===============~==================C=h=em==ic=al=T=o=ta=l==========iii=============8E=·=0=4=====================ffi1E·04 
=========================================ii===========ll r;;o Exposure Point Total 

Exposure Medium Total 

Surface Water Gullies Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

SE-08 

SE-07 

4E-07 

1E·07 

6E-08 

8E-08 

7E·03 

2E-07 

6E·07 

5E·07 

Chemical Total 1E-06 3E·07 ~I 
Exposure Point Total 

lr==========E=xp=o=s=ur=e=M=e=d=iu=m=T~o=t=al==============================l:i=====================================l~~ =========================================ii===========il 

Surface Water Turkey Creek Arsenic 1 E-07 2E-08 1 E-07 

Manganese (Water) 

Chemical Total 1E-07 2E-08 1E-07 

Exposure Point Total 

Exposure Medium Total 1E-07 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adull) 

Medium 

Sediment 

Medium Total 

Sedimenl 

Medium Tolal 

Receplor Tola! 

Exposure 

Medium 

Sediment 

Exposure 

Poinl 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Tolal 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

!chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 5 OF 5 

Ingestion Inhalation 

4E-08 

2E-06 

2E-06 

5E-06 

5E-06 

Carcinogenic Risk 

Dermal 

3E-08 

4E-07 

5E-07 

1 E-06 

1E-06 

External 

(Radialion) 

Receptor Risk Total 

Exposure 

Routes Total 

7E-08 

3E-06 

3E-06 

3E-06 

3E-06 

3E-06 

6E-06 

6E-06 

6E-06 

6E-06 

6E-06 

7E-03 

Primary 

Targel Organ(s) 

Non·Carcinogenic Hazard Quotienl 

Ingestion Inhalation Dermal Exposure 

Routes Tolal 

4/12/2005 



Scenario Timeframe: CurrenVFulure 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.1.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF3 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethane 1E-12 

Benzo(a)anthracene GE-09 1E-09 

Benzo(a)pyrene 5E-OB 9E-09 

Benzo(b)fluoranthene 6E-09 1 E-09 

Oibenzo(a ,h)anthracene 1E-08 2E-09 

lndeno(1,2.3-cd)pyrene 3E-09 5E-10 

Naphthalene 

Aluminum 

Antimony 

Arsenic 3E-08 1 E-09 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 1E-07 1E-08 

Trlchloroethene BE-11 

Benzo(a)anthracene 
Benzo(a)pyrene ?E-12 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 
Antimony 
Arsenic 9E-11 

Copper 
Iron 
Lead 

Manganese (Soil) 

Vanadium 

otal 2E-10 

Non-Carcinogenic Hazard Quotient 

Exposure Primary lngeslion lnhalalion Dermal Exposure 

Routes Tolal Target Organ(s) Routes Total 

1E-12 Liver 0.000000001 0 000000001 

7E-09 NA 

GE-08 NA 

7E-09 NA 

1E-OB NA 

3E-09 NA 

Body Weight 0.00000003 0.000000005 0.00000004 

CNS 0.0003 0.0003 

Blood 0.0003 0.0003 

3E-08 Skin, CVS 0.0005 0.00002 0.0005 

GS 0.00004 0.00004 

None Reported 0.002 0.002 

NA 

CNS 0.0001 00001 

Kidney 0.0007 00007 

1E-07 0.004 0.00002 0.004 

1E-07 0.004 

1E-07 0.004 

BE-11 Liver u.uuuuuu5 0.0000005 

NA 
7E-12 NA 

NA 

NA 

NA 

Nasal 0.000005 0.000005 

CNS 0.00010 0.00010 

NA 

9E-11 NA 

NA 

NA 

NA 

CNS 0.0002 0.0002 

NA 

2E-10 0.0003 00003 

2E-10 0.0003 

2E-10 0.0003 

1E-07 0.004 

4/12/2005 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surface Waler Surface Water 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

TABLE 9.1.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exlernal 

(Radiation) 

2E-09 

BE-10 

7E·10 

3E-09 

2E·10 

2E-10 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation De rm at Exposure 

Roules Total Target Organ(s) Routes Tatar 

2E·09 Liver 0.000002 0 000002 

BE-10 Prostate 0.00002 0.00002 

CNS 0.000006 0.000006 

Blood 0.0002 0.0002 

7E-10 Skin. CVS 0.00001 0.00001 

Kidney 0.00009 0.00009 

Kidney 0.0002 0.0002 

Fetotoxicily. GS, Bone 0.0002 0.0002 

None Reported 0.00002 0.00002 

NA 

CNS 0.0003 0.0003 

Kidney 0.0005 0.0005 

Blood 0.000002 0.000002 

3E-09 0.002 =HRI 3E-09 

3E·09 0 000 II 

3E-09 

2E-10 Skin, CVS 0.000003 0 

CNS 0.001 0.001 

2E-10 0.001 0.001 

2E·10 

2E-10 0.001 

2E-10 
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Scenario Timeframe: CurrenUFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure 

Medium 

Sedlmenl 

Exposure 

Point 

Gu Illes 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Anlimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

jchemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

!chemical Total 

TABLE 9.1.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 3 OF 3 

Ingestion Inhalation 

9E-10 

6E-08 

6E·OB 

1E-07 

1E-07 

Carcinogenic Risk 

Dermal 

2E-10 

2E-09 

3E·09 

6E-09 

6E-09 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Tolal 

1 E-09 

6E·08 

6E-08 

6E-OB 

6E-08 

6E·OB 

1E-07 

1E-07 

1E-07 

IE-07 

IE·07 

3E-07 

Primary 

Target Organ(s) 

NA 

CNS 

Blood 

Skin. CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

CNS 

Skin. CVS 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

Jngeslion 

0.0003 

0.003 

0.001 

0.0006 

0.0007 

0.0009 

0.005 

0.0004 

0.00007 

0.0002 

0.0009 

0.0005 

0.01 

0.0002 

0.002 

0.010 

0.0006 

0.001 

O.Q1 

Inhalation Dermal 

0.00004 

0.00002 

0 00006 

0.00010 

0.00010 

Receptor HI Total 

Tolal Blood HI 

Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Kidney HI 
Total Liver Hl 
Total Skin HI 

Total Nasal HI 

Total None Reported Hi 

Total Prostate HI 

Exposure 

Routes Tolal 

0.0003 

0.003 

0.001 

00006 

0.0007 

00009 

0.005 

0.0004 

0.00007 

0.0002 

0.0009 

00005 

0.01 

0.01 

0.0002 

0.003 

0.010 

0.0006 

0.001 

0.01 

0.01 

0.01 

0.01 

0.03 

0.004 

0.0002 

0.004 

0.004 

0.001 

0.005 

0.000002 

0.004 

0.000005 

0.02 

0.00002 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.2.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF3 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethene 2E-11 

Benzo(a)anthracene 1E-07 2E-08 

Benzo(a)pyrene 9E-07 2E-07 

Benzo(b)fluoranthene lE-07 2E-08 

Dibenzo(a ,h)anthracene 2E-07 3E-08 

lndeno(l .2.3-cd)pyrene 5E-08 9E-09 

Naphthalene 

Aluminum 

Antimony 

Arsenic 5E-07 2E-08 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

2E-06 3E-07 

Trichloroethene lE-09 

Benzo(a)anthracene 
Benzo(a)pyrene lE-10 

Benzo{b)fluoranthene 
Dibenzo(a,h)anlhracene 
lndeno(l .2.3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 2E-09 

Copper 

Iron 
Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 3E-09 

Exposure 

Routes Total 

2E-11 

lE-07 

1 E-06 

lE-07 

2E-07 

6E-08 

SE-07 

2E-06 

2E-06 

2E-06 

lE-09 

lE-10 

2E-09 

3E-09 I 

1HHI 
2E-06 

Primary 

Target Organ(s) 

Liver 

NA 

NA 

NA 

NA 

NA 

Body Weight 

CNS 

Blood 

Skin. CVS 

GS 

None Reported 

NA 

CNS 

Kidney 

Liver 
NA 

NA 

NA 

NA 

NA 

Nasal 
CNS 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.00000003 

0.0000006 

0.006 

0.006 

0.009 

0.0008 

0.03 

0.002 

0.01 

0.07 

Inhalation 

0.00001 

0.0001 

0.002 

0.003 

0.005 

Dermal 

0.0000001 

0.0004 

0.0004 

Exposure 

Routes Total 

0.00000003 

0.0000007 

0.006 

0.006 

0.009 

0.0008 

0.03 

0.002 

0.01 

0.07 

0.07 

0.07 

0.00001 

0.0001 

0.002 

0.003 

0.005 

0.005 

0.005 

0.07 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.2.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 3 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion lnhalalion Dermal External 

(Radiation) 

1.1.2,2-Tetrachloroethane 3E-07 8E-09 

1, 1,2-Trlchloroelhane 1E-06 2E-08 

1, 1-0ichloroethene 

1,2,3-Trichloropropane 3E-09 7E-11 

1,2-Dichloroethane 2E-07 1E-09 

Benzene 1E-07 3E-09 

Bromodichloromethane 1E-07 2E-09 

Carbon Tetrachloride 4E-07 2E-08 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 2E-08 2E-10 

Telrachloroethene 6E-06 SE-07 

Toluene 

trans-1.2-Dichloroethene 

Trichloroethene 3E-04 1E-05 

Vinyl Chloride 4E-05 4E-07 

Pyridine 

2·Nilrotoluene 4E-08 1E-09 

2,4,6· Trinitrotoluene 9E-09 5E-11 

2-Amino-4.6-Dinitrototuene 

4-Amino-2,6-Dinitrotoluene 

ROX 3E-06 5E-09 

Aluminum 

Antimony 

Arsenic 9E-06 5E-09 

Barium 

Beryllium 

Cadmium 

Chromium 

Cabal! 

Iron 

Lead 

Lilhium 

Manganese (Waler) 

Nickel 

Exposure 

Routes Total 

3E-07 

1E-06 

3E-09 

2E-07 

1E-07 

1E-07 

4E-07 

2E-08 

7E-06 

3E-04 

4E-05 

4E-08 

9E-09 

3E-06 

9E-06 

Non-Carcinogenic Hazard Quolient 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ(s) Roules Total 

Liver 0.0002 0.000005 0.0002 

Blood O.D4 0.0007 0.04 

Liver 0.002 0.00005 0.002 

Blood 0.002 0.00005 0.002 

None Reported 0.0006 0.000006 00006 

Blood 0.004 0.0001 0.004 

Kidney 0.0006 0.00001 0.0006 

Liver 0.03 0.002 0.03 

Liver 0.004 0.00007 0.004 

Blood 0.2 0.006 0.3 

Liver 0.0004 0.000003 0.0004 

Liver 0.009 0.001 0.01 

Liver, Kidney 0.0008 0.00006 0.0009 

Blood 0.001 0.00002 0.001 

Liver 0.4 0.01 0.4 

Liver 0.07 0.0007 0.07 

Liver 0.02 0.00005 0.02 

Spleen 0.0001 0.000004 0.0002 

Liver 0.005 0.00002 0.005 

Liver 0.05 0.0004 005 

Liver 0.03 0.0009 003 

Prostate 0.07 0.0001 007 

CNS 0.2 0.0001 0.2 

Blood 0.02 0.00006 0.02 

Skin. CVS 0.2 0.00008 0.2 

Kidney 0.03 0.0003 0.04 

GS 0.008 0.0006 0.009 

Kidney 0.008 0.00009 0.008 

Fe101oxicity. GS, Bone 0.09 0.004 0.10 

CVS, Immune. CNS 0.04 0.00002 0.04 

None Aeporled 0.8 0.0005 0.8 

NA 

None Reporled 0.1 0.00004 0.1 

CNS 0.02 

Body Weigh! 0.06 0.0002 0.06 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

!Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Vanadium 

I 

TABLE 9.2.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

-- -- -- --
4E-04 -- 1E-05 --

Receptor Risk Total 

I 
I 

Exposure Primary 

Routes Total Target Organ(s) 

-- Kidney 

4E-04 I 
4E-04 I 
4E-04 

4E-04 

4E-04 

Non-Carcinogenic Hazard Quotient 

lngeslion 

0.3 

5 

lnhalalion Dermal 

-· 0.005 

-- 0.06 

Receptor HI Total 

Total Blood HI 

Total Body Weight HI 

Tolal CNS HI 

Tolal CVS HI 

Total GS HI 

Total Immune HI 

Tolal Kidney HI 

Tolal Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HI 

Total Prostate HI 

Total Spleen HI 

Total Bone HI 

Tolal Fetotoxicity HI 

Exposure 

Routes To!al 

5 

5 

I 5 I 
I 5 I 

5 

0.3 

0.06 

2 

0.2 

0.105 

0.04 

0.3 

0.6 

0.2 

0.0001 

1 

0.07 

0.0002 

0.1 

0.1 
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Scenario Timeframe: Currenl/Future 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Surface Soil 

Medium Total 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure· Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.3.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potenlial 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

Trichloroethane 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 
Antimony 
Arsenic 
Copper 

Iron 
Lead 

Manganese (Soil) 

Vanadium 

!chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF3 

Carcinogenic Risk 

Ingestion lnhalalion Dermal External 

(Radialion) 

3E-12 

1E-08 4E-09 

1E-07 4E-08 

1E-08 4E-09 

2E-08 7E-09 

6E-09 2E-09 

6E-08 SE-09 

2E-07 6E-08 

2E-11 

2E-12 

2E-11 

SE-11 

Exposure 

Routes Total 

3E-12 

2E-08 

1 E-07 

2E-08 

3E-08 

BE-09 

7E-08 

3E-07 

3E-07 

3E-07 

2E-11 

2E-12 

2E-11 

SE-11 

3E-07 

Non-Carcinogenic Hazard Quo1ient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Roules Total 

Liver 0.000000003 0.000000003 

NA 

NA 

NA 

NA 

NA 

Body Weight 0.00000006 0.00000002 0.00000007 

CNS 0.0006 0.0006 

Blood 0.0005 00005 

Skin, CVS 0.0009 0.00006 0.0009 

GS 0.00007 0.00007 

None Reported 0.003 0.003 

NA 

CNS 0.0002 0.0002 

Kidney 0.001 0.001 

0.006 0.00006 

0.006 

Liver 0.0000001 0.0000001 

NA 

NA 

NA 

NA 

NA 

Nasal 0.000001 0.000001 

CNS 0.00002 0.00002 
NA 

NA 

NA 

NA 

NA 

CNS 0.00004 0.00004 

NA 

0.00006 

+=*~~==11 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Exposure 

Medium 

Surface Waler 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Tolal 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Chemical 

of Potential 

Concern 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

TABLE 9.3.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INOIANA 

PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-09 4E-09 

3E-08 2E-09 

3E-08 2E-09 

7E-08 8E-09 

7E-09 4E-10 

7E-09 4E-10 

2E-09 7E-10 

1E-07 1E-08 

Exposure 

Routes Total 

7E-09 

4E-08 

3E-08 

7E-08 

7E-08 

7E-08 

7E-08 

8E-09 

8E-09 

8E-09 

8E-09 

8E-09 

3E-09 

1E-07 

Non-Carcinogenic Hazard Quotienl 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ(s) Routes Tolal 

Liver 0.000003 0.000004 0.000007 

Prostate 0.0007 0.00004 0.0007 

CNS 0.0002 0.00001 0.0002 

Blood 0.001 0.0005 0.002 

Skin. CVS 0.0004 0.00003 0.0004 

Kidney 0.0002 0.0002 0.0004 

Kidney 0.0004 0.0005 0.0008 

Fetotoxicity. GS. Bone 0.0001 0.0005 0.0006 

None Reported 0.0008 0.00005 0.0009 

NA 

CNS 0.0004 0.0007 0.001 

Kidney 0.0004 0.001 0.001 

Blood 0.0001 0.000005 0.0001 

0.005 0.004 

m Skin, CVS 0.0001 0.000006 

CNS 0.002 0.003 0.004 

0.002 0.003 0.004 

0.004 

0.004 

0.004 

NA 

CNS 0.0005 0.0005 

Blood 0.005 0.005 

Skin. CVS 0.002 0.0001 0.002 

Kidney 0.0010 0.0010 

Kidney 0.001 0.00006 0.001 

GS 0.002 0.002 

None Reported 0.009 0.009 

NA 

CNS 0.0007 0.0007 

CNS 0.0001 0.0001 

Body Weight 0.0003 0.0003 

4/12/2005 



Scenario Timeframe: Current/Future 

Receplor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Sedimenl 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure Exposure 

Medium Point 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Chemical 

of Potential 

Concern 

Vanadium 

Zinc 

I 

Aluminum 

Arsenic 

Iron 

Manganese {Soil) 

Vanadium 

Chemical Total 

TABLE 9.3.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radialion) 

.. .. .. . . 

-- -- -- -· 
1E-07 -- 1 E-08 .. 

-- -- ·- .. 

2E-07 -- 2E-08 .. 

.. -- -- --

.. ·- -- -· 
·- .. .. .. 

2E-07 .. 2E-08 .. 

Receptor Risk Total 

I 

Exposure Primary 

Routes Total Target Organ(s) 

.. Kidney 

-- Blood 

1E-07 

1E-07 

1E-07 

r "' 

-- CNS 

2E-07 Skin. CVS 

.. None Reporled 

.. CNS 

.. Kidney 

2E-07 

2E-07 I 
2E-07 

2E-07 

?E-07 

Non-Carcinogenic Hazard Quot1en1 

Ingestion 

0.002 

0.0008 

0.02 

0.0002 

0.002 

0.008 

0.0005 

0.001 

O.QI 

Inhalation Dermal 

.. .. 

.. 

.. 0.0002 

·-

0.0003 

.. 

. . 

.. 0.0003 

Receptor HI Total 

Total Blood HI 

Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Tolal GS HI 

Total Kidney HI 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HI 

Total Prostate HI 

Exposure 

Routes Tolal 

8 

~ 
0.02 

0.0002 

0.002 

0.008 

0.0005 

0.001 

O.QI 

0.01 

0.01 

0.01 

0.06 

0.008 

0.0003 

0.008 

0.006 

0.002 

0.009 

0.00001 

0.006 

0.000001 

0.02 

0.0007 
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Scenario Timeframe: Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Surface Soil/Subsurface Soil Surface/Subsurface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SvvMU 16 

TABLE 9.4.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(l ,2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

1 ncnioroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 

Arsenic 

Copper 

Iron 
Lead 
Manganese (Soil) 

Vanadium 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

6E-12 

3E-08 7E-09 

2E-07 6E·OB 

3E-08 7E-09 

5E-08 1E-08 

1E-08 3E-09 

1E-07 BE-09 

5E-07 1 E-07 

3E-09 

BE-09 

1E-07 

1E-07 

Exposure 

Routes Total 

6E-12 

3E·OB 

3E-07 

3E·OB 

6E·OB 

2E-08 

1E-07 

6E-07 

6E-07 

6E-07 

3E-09 

BE·09 

1E·07 

1E-07 

Primary 

Target Organ(s) 

Liver 

NA 

NA 

NA 

NA 

NA 

Body Weight 

CNS 

Blood 

Skin, CVS 

GS 

None Reported 

NA 

CNS 

Kidney 

Liver 

NA 

NA 

NA 
NA 

NA 

Nasal 
CNS 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.00000006 

0.000001 

0.01 

0.01 

0.02 

0.002 

0.07 

0.005 

0.03 

0.2 

Inhalation Dermal 

0.0000003 

0.001 

0.001 

0.0002 

0.002 

lchemicar Total 

Exposure Point Total 

Exposure Medium Total 
rr=~~~~~~====~~~~~~~~~~~~~~~9F~~~~~~~~~~~~~~~~~~f~~~~~~~~~~~~~~~~~~~ 

Medium Total 

Exposure 

Routes Total 

0.00000006 

0.000002 

0.01 

0.01 

0.02 

0.002 

0.07 

0.005 

0.03 

0.2 

0.2 

0.2 

0.0002 

0.002 
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Scenario Timeframe: Future 

Receptor Population; Construction Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.4.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

or Potential 

Concern 

1, 1,2,2-Tetrachloroethane 

1, 1 ,2-Trichloroethane 

1, 1-0ichloroethene 

1,2,3-Trichloropropane 

1,2-0ichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1.2-0ichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-0ichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinilrotoluene 

2-Amino-4,6-0initrotoluene 

4-Amino-2,6-Dinitrololuene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Waler) 

Nickel 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-09 

5E-09 

2E-11 

4E-10 

8E-10 

4E-10 

5E·09 

4E-11 

2E-07 

2E-06 

1E-07 

3E-10 

1E-11 

1 E-09 

3E-09 

Exposure 

Routes Total 

2E-09 

5E-09 

2E-11 

4E-10 

8E·10 

4E-10 

5E-09 

4E-11 

2E-07 

2E·06 

1E-07 

3E-10 

1E-11 

1E-09 

3E-09 

Non-Carcinogenic Hazard Quotient 

Primary lngeslion lnhalalion Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.00001 0.00001 

Blood 0.002 0.002 

Liver 0.0001 0.0001 

Blood 0.0001 0.0001 

None Reporled 0.00001 0.00001 

Blood 0.0002 0.0002 

Kidney 0.00002 0.00002 

Liver 0.003 0.003 

Liver 0.0001 0.0001 

Blood 0.01 0.01 

Liver 0.000007 0.000007 

Liver 0.002 0.002 

Liver, Kidney 0.0001 0.0001 

Blood 0.00005 0.00005 

Liver 0.03 0.03 

Liver 0.002 0.002 

Liver 0.0001 0.0001 

Spleen 0.000008 0.000008 

Liver 0.00005 0.00005 

Liver 0.0009 0.0009 

Liver 0.002 0.002 

Prostate 0.0003 0.0003 

CNS 0.0007 0.0007 

Blood 0.0004 0.0004 

Skin. CVS 0.0005 00005 

Kidney 0.002 0.002 

GS 0.004 0.004 

Kidney 0.0005 0.0005 

Feloloxicity, GS. Bone 0.02 0.02 

CVS. Immune. CNS 0.0001 0.0001 

None Reporled 0.003 0.003 

NA 

None Reported 0.0002 0.0002 

CNS 0.1 0.1 

Body Weight 0.001 0.001 

411212005 



Scenario Timeframe: Future 

Receptor Populalion: Construclion Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Point 

Groundwater Groundwater SWMU 16 

Exposure Polnl Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.4.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Vanadium 

!chemical Total 

1.1.2.2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1.2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1.2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4,6-Trinitrotoluene 

2-Amlno-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 4 

Ingestion Inhalation 

5E·10 

2E·09 

3E-10 

1E·10 

3E-10 

?E-10 

1E·11 

4E-10 

3E-07 

1E-09 

Carcinogenic Risk 

Dermal 

3E-06 

Exlernal 

(Radiation) 

Exposure 

Roules Total 

3E·06 

3E-06 

3E·06 

SE-10 

2E·09 

3E-10 

1E-10 

3E·10 

?E-10 

1E-11 

4E-10 

3E-07 

1 E-09 

Primary 

Targel Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hazard Quotienl 

Ingestion Inhalation Dermal 

0.03 

0.3 

0.00003 

0.0001 

0.0002 

0.0002 

0.0006 

0.00004 

0.0000005 

0.00001 

0.00003 

0.02 

0.0002 

Exposure 

Routes Tolal 

0.03 

0.3 

0.3 

0.3 

0.00003 

0.0001 

0.0002 

0.0002 

0.0006 

0.00004 

0.0000005 

0.00001 

0.00003 

0.02 

0.0002 

411212005 



Scenario Timeframe: Future 

Receptor Populalion: Construction Workers 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Air 

Exposure Medium Total 

Medium Total 

Receptor Total 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Lead 

Lithium 

Chemical 

of Potential 

Concern 

Manganese (Water) 

Nicker 

Vanadium 

Chemical Total 

TABLE 9.4.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

3E-07 

Carcinogenic Risk 

Dermal External 

(Radiation) 

Receptor Risk Tolal 

Exposure 

Routes Total 

3E-07 

3E-07 

3E-06 

3E-06 

4E-06 

Primary 

Target Organ(s) 

NA 

NA 

NA 

NA 

NA 

Non-Carcinogenrc Hazard Ouolient 

Ingestion Inhalation Dermal 

0.02 

Receptor HI Tolal 

Total Blood HI 

Tolal Body Weight HI 

Total CNS HI 

Total CVS HI 

Tolal GS HI 

Total Immune Hr 
Tolal Kidney HI 

Total Liver HI 
Total Skin HI 

Total Nasal HI 
Total None Reported HI 

Total Prostate HI 
Total Spleen HI 

Tolal Bone Hl 
Total Fetotoxicity HI 

Exposure 

Roules T o!al 

0.02 

U.U< ~I no 

0.3 

0.03 

0.001 

3 

0.02 

0.030 
0.0001 

0.06 
005 
0.02 

0.002 
0.07 

0.0003 
0.000008 

0.02 
0.02 

411212005 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium 

Surface Soil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.5.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Dibenzo(a,h)anlhracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-12 

1E-08 5E-09 

1E-07 4E-08 

1E-08 4E-09 

2E-08 BE-09 

6E-09 2E-09 

6E-08 SE-09 

Exposure 

Routes Tolal 

3E·12 

2E-08 

2E-07 

2E-08 

3E·OB 

BE-09 

7E-08 

Manganese (Soil) 

Vanadium 
============lt---2-E--0-7~-t-~~~-t~-6-E--0-8~+-~~~-/r====3=E=-0=7====9I 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a.h)anthracene 
lndeno( 1,2,3-cd)pyrene 
Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

3E-07 

3E-07 

2E-11 2E-11 

2E-12 2E-12 

2E·11 2E-11 

~~==~~==1t-~-::--~-r--5~E~-1~1~-r-~:::-~t-~:::---iir===~"""~~=j\ 

Primary 

Target Organ(s) 

Liver 

NA 

NA 

NA 

NA 

NA 

Body Weigh! 

CNS 

Blood 

Skin, CVS 

GS 

None Reported 

NA 

CNS 

Kidney 

Liver 
NA 
NA 
NA 
NA 
NA 

Nasal 
CNS 
NA 
NA 
NA 
NA 
NA 

CNS 

NA 

Non-Carcinogenic Hazarc1 Ouot1eni 

lngesfion 

0.00000001 

0.0000003 

0.003 

0.003 

0.005 

0.0004 

0.02 

0.001 

0.007 

0.04 

lnhalalion 

0.0000006 

0.000006 
o.ooot 

0.0002 

0.0003 

Dermal 

0.0000001 

0.0004 

0.0004 

Expos11re 

Routes Total 

0.00000001 

0.0000004 

0.003 

0.003 

0.005 

0.0004 

0.02 

0.001 

0.007 

0.04 

0.04 

0.04 

0.0000006 

0.000006 
0.0001 

0.0002 

0.0003 

''=====================-==================E=xp=o=s=u=re=P=o=in=t=T=ot=a=I======================~~====================================~-===========================================~~===0=.=00=0=3====ll .... Exposure Medium Total 0.0003 

Medium Total 0.04 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.5.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1,2.2· Tetrachloroethane 

1, 1,2· Trichloroethane 

1.1 ·Dichloroethene 

"1,2,3· Trichloropropane 

1.2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis· 1.2-Dichloroethene 

Melhylene Chloride 

Tetrachloroethene 

Toluene 

trans· 1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2·Nltrotoluene 

2.4,6· Trinitrotoluene 

2·Amino-4.6·Dinitrotoluene 

4·Amino·2,6·Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion lnhalalion Dermal External 

(Radiation) 

4E-OB 1E-09 

lE-07 3E-09 

4E-10 9E-12 

2E-08 2E-10 

1 E-08 4E-10 

lE-08 2E-10 

SE-OB 2E-09 

3E-09 2E-11 

8E-07 9E-08 

4E-05 1E·06 

SE-06 5E·08 

SE-09 1E-10 

1 E-09 6E-12 

4E-07 6E-10 

lE-06 6E-10 

Exposure 

Routes Total 

4E-08 

lE-07 

4E-10 

2E-OB 

1E-08 

lE-08 

SE-08 

3E-09 

9E·07 

4E·05 

5E·06 

6E-09 

lE-09 

4E·07 

1E·06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.0001 0 000003 0.0001 

Blood 0.02 0.0004 002 

Liver 0.001 0.00003 0.001 

Blood 0.001 0.00003 0.001 

None Reported 0.0004 0.000003 0.0004 

Blood 0.002 0.00006 0.002 

Kidney 0.0003 0.000006 0.0003 

Liver 0.02 0.0009 0.02 

Liver 0.002 0.00004 0.002 

Blood 0.1 0.003 0.1 

Liver 0.0002 0.000002 0.0002 

Liver 0.005 0.0006 0.006 

Liver. Kidney 0.0005 0.00003 0.0005 

Blood 0.0007 0.00001 0.0007 

Liver 0.2 0.007 0.2 

Liver 0.04 0.0004 0.04 

Liver 0.009 0.00003 0.009 

Spleen 0.00008 0.000002 0.00008 

Liver 0.003 0.00001 0.003 

Liver 0.03 0.0002 0.03 

Liver 0.02 0.0005 0.02 

Prostate 0.04 0.00007 0.04 

CNS 0.1 0.00006 0.1 

Blood 0.009 0.00003 0009 

Skin, CVS 0.08 0.00005 0.08 

Kidney 0.02 0.0002 0.02 

GS 0.004 0.0004 0.005 

Kidney 0.004 0.00005 0.004 

Fetotoxicity. GS. Bone 0.05 0.002 0.05 

CVS. Immune. CNS 0.02 0.00001 0.02 

None Reported 0.5 0.0003 0.5 

NA 

None Reported 0.08 0.00002 0.08 

CNS 1.0 O.Dl 1.0 

Body Weight 0.03 0.00009 0.03 
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!Scenario Timeframe: Future 

IReceplor Population: Recreational Users 

Receptor Age: Child 

Medium 

Groundwater 

Medium Tolal 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Vanadium 

Chemical 

of Potential 

Concern 

jchemical Total 

Trichloroelhene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

TABLE 9.5.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Ingestion 

4E-05 

4E·09 

4E-08 

3E-08 

7E-08 

8E·09 

8E-09 

2E-09 

1E-07 

PAGE 3 OF 4 

Inhalation 

Carcinogenic Risk 

Dermal 

1E-06 

4E-09 

2E·09 

2E-09 

8E-09 

5E-10 

5E-10 

7E-10 

1E-08 

Exlernal 

(Radiation) 

Exposure 

Routes Total 

5E-05 

5E-05 

8E-09 

4E-08 

3E·08 

8E-09 

8E-09 

8E-09 

8E-09 

3E-09 

t E-07 

Primary 

Targel Organ(s) 

Kidney 

Liver 

Prostate 

CNS 

Blood 

Skin. CVS 

Kidney 

Kidney 

Fetotoxicily. GS. Bone 

None Reported 

NA 

CNS 

Kidney 

Blood 

Skin, CVS 

CNS 

NA 

CNS 

Blood 

Skin. CVS 

Kidney 

Kidney 

GS 

Non-Carcinogenic Hazard Quotien! 

Ingestion 

0.1 

0.00002 

0.004 

0.001 

0.01 

0.002 

0.001 

0.002 

0.0006 

0.005 

0.003 

0.003 

0.0008 

0.03 

0.0006 

0.009 

0.01 

0.003 

0.03 

0.01 

0.006 

0.007 

0.009 

Inhalation Dermal 

0.003 

O.uo 

0.00002 

0.0002 

0.00009 

0.003 

0.0002 

0.001 

0.003 

0.003 

0.0003 

0.004 

0.006 

0.00003 

0.02 

0.00004 

0.02 

0.02 

0.0008 

0.0004 

Exposure 

Roules Total 

0.1 

0.00004 

0.004 

0.001 

0.01 

0.003 

0.003 

0.005 

0.00< 

0.005 

0.007 

0.009 

0.0008 

0.05 

0.05 

0.0006 

0.02 

0.03 

0.03 

0.003 

0.03 

0.01 

0.006 

0.007 

0.009 
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Scenario Tlmeframe: Future 

Receptor Population: Recrealional Users 

Receptor Age: Child 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Tolal 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Tolal 

Exposure Medium Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

TABLE 9.5.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

1E-07 

3E-07 

3E-07 

Carcinogenic Risk 

Dermal 

1E-08 

2E-08 

2E·08 

External 

(Radiation) 

Receptor Risk Tolal 

Exposure 

Routes Total 

1 E-07 

1E-07 

t: 1E-07 

1E-07 

3E-07 

3E-07 

3E-07 

3E-07 

3E-07 

5E-05 

Primary 

Target Organ(s) 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

CNS 

Skin, CVS 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

lngeslion 

0.05 

0.004 

0.001 

0.002 

0.009 

0.005 

0.1 

0.002 

0.02 

0.1 

0.006 

0.01 

0.1 

lnhalalion Dermal 

0.001 

0.002 

0.002 

Receptor Hl To1al 

Total Bloor! HJ 

Total Boc1y Weigh! HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 
Total Kidney HI 

Total Liver HI 
Total Skin HI 

Total Nasal HI 
Total None Reported HI 

Total Prostate HI 
Total Spleen HI 

Total Fetotoxicity HI 
Total Spleen HI 

Exposure 

Routes Total 

0.05 

0.004 

0.001 

0.002 

0.009 

0.005 

0.1 

0.1 

0.1 

0.1 

0.002 

0.03 

0.1 

0006 

0.01 

0.1 

0 1 

0.1 

0.1 

02 

0.04 

1 

0.1 

0.070 

0.02 

0.2 

0.3 

0.1 

0.000006 

0.7 

.004 

0.00008 

0.06 

0.00008 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Surface Soil 

Air 

Medium Total 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.6.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anlhracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

Trichloroethane 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
lndeno(1.2,3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 

Iron 
Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

NSWC CRANE, CRANE IN DIANA 

PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E-12 

5E-09 2E-09 

4E-08 2E-08 

5E-09 2E-09 

SE-09 4E-09 

2E-09 1E-09 

2E-08 3E-09 

9E-08 3E-08 

2E-11 

2E-12 

2E-11 

5E-11 

Exposure 

Routes Total 

1E-12 

7E-09 

6E-08 

7E-09 

1E·08 

3E-09 

3E-08 

I 1E-07 

11 1E-07 

I 1E-ci7 

2E-11 

2E-12 

2E-11 

5E-11 

5E-11 

5E-11 

1E-07 

Non-Carcinogenic Hazard Ouotien! 

Primary Ingestion lnhalalion Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.000000002 0.000000002 

NA 

NA 

NA 

NA 

NA 

Body Weight 0.00000003 0.00000002 0.00000005 

CNS 0.0003 0.0003 

Stood 0.0003 0.0003 

Skin. CVS 0.0005 0.00006 0.0006 

GS 0.00004 0.00004 

None Reported 0.002 0.002 

NA 

CNS 0.0001 0.0001 

Kidney 0.0007 0.0007 

0.004 0.00006 

0.004 

Uver 0.0000002 0.0000002 

NA 

NA 

NA 

NA 

NA 

Nasal 0.000002 0.000002 

CNS 0.00003 0.00003 

NA 

NA 

NA 

NA 

NA 

CNS 0.00006 0.00006 

NA 

0.00010 0.0001 

0.0001 

0.0001 

0.004 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Groundwaler 

Exposure 

Medium 

Groundwater 

Exposure 

Po in I 

SWMU 16 

TABLE 9.6.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Polential 

Concern 

1, 1,2,2-Tetrachloroethane 

1, 1.2-Trichroroethane 

1.1 ·Dichloroethene 

1,2.3· Trichloropropane 

1,2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2·Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE. CRANE IN DIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-08 2E-Q9 

1E-07 5E-09 

3E-10 2E-11 

1 E-08 4E-10 

1E-08 8E-10 

9E-09 4E-10 

3E-08 5E-09 

2E-09 4E·11 

6E-07 2E-07 

3E-05 3E-06 

4E-06 1E-07 

4E·09 3E-10 

9E-10 1E-11 

3E-07 1E-09 

8E-07 1E-09 

Exposure 

Routes Tolal 

3E·08 

1E-07 

3E-10 

1E-08 

1 E-08 

1 E-08 

4E-08 

2E-09 

8E·07 

3E·05 

4E·06 

4E-09 

9E·10 

3E-07 

8E-07 

Non-Carcinogenic Hazard Quotienl 

Primary Ingestion lnhalalion Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.00003 0.000002 0.00003 

Blood 0.005 0.0002 0.005 

Liver 0.0002 0.00002 0.0002 

Blood 0.0002 0.00002 0.0003 

None Reporled 0.00008 0.000002 0.00008 

Blood 0.0004 0.00004 0.0005 

Kidney 0.00007 0.000003 0.00008 

Liver 0.004 0.0006 0.004 

Liver 0.0004 0.00002 0.0005 

Blood 0.03 0.002 0.03 

Liver 0.00005 0.0000009 0.00005 

Liver 0.001 0.0004 0.001 

Liver. Kidney 0.00010 0.00002 0.0001 

Blood 0.0001 0.000007 0.0002 

Liver 0.04 0.004 0.05 

Liver 0.008 0.0002 0.008 

Liver 0.002 0.00002 0.002 

Spleen 0.00002 0.000001 0.00002 

Liver 0.0006 0.000008 0.0006 

Liver 0.006 0.0001 0.006 

Liver 0.004 0.0003 0.004 

Prostate 0.009 0.00004 0.009 

CNS 0.02 0.00004 0.02 

Blood 0.002 0.00002 0.002 

Skin. CVS 0.02 0.00003 0.02 

Kidney 0.004 0.00009 0.004 

GS 0.0010 0.0002 0.001 

Kidney 0.0009 0.00003 0.0010 

Felotoxicity. GS. Bone 0.01 0.001 0.01 

CVS. Immune. CNS 0.004 0.000006 0.004 

None Reported 0.10 0.0002 0.10 

NA 

None Reported 0.02 0.00001 0.02 

CNS 0.2 0.008 0.2 

Body Weight 0.007 0.00006 0.007 
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Scenario Timeframe: ~uture 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Groundwater 

1Medium Total 

Exposure Exposure 

Medium Point 

Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Surface Water Surface Waler Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Tolal 

Medium Total 

Sediment Sediment Gullies 

Chemical 

of Potential 

Concern 

Vanadium 

!chemical Total 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

TABLE 9.6.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 4 

Carcinogenic Risk 

Ingestion lnhalalion Dermal External 

(Radiation) 

-- -- -- ·-

I 3E-05 -- 3E-06 --

5E-10 -- 9E-09 --

5E-09 -- 4E-09 --

-- -- -- --
-- -- .. ·-

5E-09 ·- 4E·09 --

-- -- -- ·-

-- -- -- --

-- -- .. --
-- -- -- --

-- -- -- --

-- -- -- --
-- -- .. .. 

-- -- -- --

1E-08 ·- 2E·08 --

1 E-09 ·- 1E-09 --
-- ·- ·- --

1 E-09 -- 1E-09 --

8E-10 ·- 4E-10 .. 

-- -- -- --
-- ·- ·- --

5E-08 -- 5E-09 --

-- -- -- --
-- -- -- --
-- -- -- -· 

Non-Carcinogenic Hazard Quoflent 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

~ 
Kidney 0.03 0.002 

~I 0.5 ·- 0.02 

6 

4E-05 0.6 

9E-09 Liver 0.0000008 .. 0.00001 0.00001 

1E-08 Prostate 0.0002 .. 0.0001 0.0003 

-· CNS 0.00006 .. 0.00005 0.0001 

.. Blood 0.0003 .. 0.002 0.002 

9E·09 Skin. CVS 0.0001 .. 0.00009 0.0002 

-- Kidney 0.00006 ·- 0.0008 0.0008 

-- Kidney 0.00009 ·- 0.002 0.002 

-· Fetotoxicity, GS, Bone 0.00002 0.002 0.002 

-- None Reported 0.0002 -- 0.0002 0.0004 

-- NA -- -- ·- ·-

-- CNS· 0.0001 -- 0.002 0.003 

·- Kidney 0.0001 -- 0.004 0.004 

-- Blood 0.00003 .. 0.00002 0.00005 

m 0.001 -- 0.01 

0.01 

0.01 8 

2E·09 Skin, CVS 0.00003 .. 0.00002 0.00005 

-- CNS 0.0004 -- 0.009 0.01 

2E-09 0.0004 .. 0.009 0.01 

2E-09 0.01 

2E-09 

2E-09 0.01 

1E-09 NA -· 
-- CNS 0.0003 -- ·- 0.0003 

·- Blood 0.003 ·- 0.003 

6E-08 Skin, CVS 0.001 ·- 0.0001 0.001 

-- Kidney 0.0006 -· ·- 0.0006 

-- Kidney 0.0007 ·- 0.00005 0.0008 

-- GS 0.0009 -· 0.0009 
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Scenario Timeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Sediment 

Medium Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Tolal 

Exposure Medium Total 

Sedimenl Sediment Turkey Creek 

Medium Total 

Receptor Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

!chemical Total 

Aluminum 

Arsenic 

TABLE 9.6.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INOIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

5E-08 

1E-07 

Carcinogenic Risk 

Dermal 

6E-09 

lE-08 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

6E-08 

6E-08 

6E-08 

6E-08 

lE-07 

4E-05 

Primary 

Target Organ(s) 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

CNS 

Skin, CVS 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

lngeslion 

0.005 

0.0004 

0.0001 

0.0002 

0.001 

0.0005 

0.01 

0.0003 

0.003 

0.01 

0.0007 

0.001 

0.02 

lnhalafion Dermal 

0.0002 

0.0003 

Receptor HI Tolal 

Total Blood HI 

Total Body Weight HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 
Total Kidney HI 

Total Liver HI 
Total Skin HI 

To!al Nasal HI 
Total None Reported HI 

Total Prostate HJ 
Total Spleen HI 

Total Bone HI 
Tolal Fetotoxiclly HI 

Exposure 

Routes Total 

0.005 

0.0004 

0.0001 

0.0002 

0.001 

0.0005 

0.01 

0.01 

0.01 

0.6 

0.04 

0.008 

0.3 

0.03 

0.02 

0.004 

0.05 

0.07 

0.02 

0.000002 

0.1 

0.009 

0.00002 

O.Ot 

0.01 

4/12/2005 



Scenario Timeframe: Future 

Receptor Populalion: Recrealional Users 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure 

Medium 

Exposure 

Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

'Aedium Total 

TABLE 9.7.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

Trichloroethane 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
lndeno(1,2.3-cd)pyrene 

Naphthalene 

Aluminum 
Antimony 
Arsenic 
Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

Chem'1cal Total 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

4E-12 

2E-08 7E-09 

2E-07 6E-08 

2E-08 7E-09 

3E-08 1E-08 

BE-09 3E-09 

9E-08 BE-09 

3E-07 1E-07 

4E-11 

4E-12 

SE-11 

9E-11 

Exposure 

Routes Total 

4E-12 

3E-08 

2E-07 

2E-08 

4E-08 

1E-OB 

1 E-07 

4E-07 

4E-07 

4E-07 

4E-11 

4E-12 

SE-11 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Ouolien! 

Ingestion Inhalation Dermal Exposure 

Roules Total 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adull) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwaler 

Exposure 

Point 

SWMU 16 

TABLE 9. 7.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potenlial 

Concern 

1, 1.2,2-Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1-Dichloroethene 

1,2.3-Trichloropropane 

1.2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroelhene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

Ingestion 

7E-OB 

2E-07 

7E-10 

3E-OB 

2E-OB 

2E-OB 

BE-OB 

SE-09 

1 E-06 

6E-05 

9E-06 

9E-09 

2E-09 

7E-07 

2E·06 

PAGE 2 OF 4 

Inhalation 

Carcinogenic Risk 

Dermal 

3E-09 

BE-09 

3E-1t 

SE-10 

1 E-09 

6E-t0 

7E-09 

6E-11 

3E-07 

4E-06 

2E-07 

4E-10 

2E-11 

2E-09 

2E-09 

External 

(Radialion) 

Exposure 

Routes Total 

BE·OB 

3E-07 

7E-10 

3E-OB 

2E-OB 

2E-OB 

9E-OB 

SE-09 

2E-06 

7E-05 

9E-06 

1E·OB 

2E·09 

7E-07 

2E-06 

Primary 

Targel Organ(s) 

Non-Carcinogenic Hazard Quotient 

lngeslion Inhalation Dermal Exposure 

Routes Total 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Medium Total 

Exposure 

Medium 

Groundwaler 

Exposure 

Point 

SWMU 16 

Exposure Poinl Total 

Exposure Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Tolal 

Medium Total 

Sediment Sediment Gullies 

Chemical 

of Potential 

Concern 

Vanadium 

Chemical Total 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Arsenic 

Manganese (Water) 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

TABLE 9.7.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Ingestion 

SE-05 

4E-09 

4E-08 

3E-08 

BE-08 

9E-09 

9E-09 

3E-09 

2E-07 

PAGE 3 OF 4 

Inhalation 

Carcinogenic Risk 

Dermal 

4E-06 

1E-08 

7E-09 

6E-09 

3E-08 

2E-09 

2E-09 

1E-09 

2E-08 

External 

{Radiation) 

: 

Exposure 

Routes Total 

BE-05 

BE-05 

SE-05 

SE-05 

2E-08 

5E-08 

4E-08 

1E-07 

1E-07 

1E-07 

1E-07 

1E-08 

1E-08 

1E-OB 

1E-08 

1E-08 

4E-09 

2E-07 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

lngeslion lnhalalion Dermal Exposure 

Routes Total 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Sediment 

Medium Total 

Sediment 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.7.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

2E-07 

4E-07 

Carcinogenic Risk 

Dermal 

2E-OB 

4E-08 

External 

(Radiation) 

Exposure 

Routes Tolal 

2E-07 

2E-07 

2E-07 

2E-07 

5E-07 

4E-07 4E-08 5E-07 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotienl 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Exposure Medium Total 

Exposure Point Total ~ 
l~M=e=d=iu=m==T=ot=al=============ll======================================================I~=================================== =========================================~~==========~! 

Receptor Total Receptor Risk Total BE-05 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Surface Soil 

!Medium Total 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.8.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF6 

Chemical Carcinogenic Risk 

of Potenllal 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethene SE-11 

Benzo(a)anthracene 2E-07 4E-08 

Benzo(a)pyrene 2E-06 3E·07 

Benzo(b)rluoranthene 2E-07 3E-08 

Dibenzo(a,h)anthracene 4E-07 6E-08 

lndeno(1,2.3-cd)pyrene 1E-07 2E-08 

Naphthalene 

Aluminum 

Antimony 

Arsenic 1 E-06 4E-08 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 4E-06 SE-07 

Trichloroelhene 1E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 1E-10 

Benzo(b)fluoranthene 
Oibenzo(a,h)anthracene 
lndeno(1.2.3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 1E-09 

Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

Chemical Total 3E-09 

Non-Carcinogenic Hazard Quolient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Tolal 

SE-11 Liver 0.0000003 0.0000003 

3E-07 NA 

2E-06 NA 

3E-07 NA 

SE-07 NA 

1E-07 NA 

Body Weight 0.000006 0.0000008 0.000007 

CNS 0.06 0.06 

Blood 0.06 0.06 

1E-06 Skin. CVS 0.09 0.003 0.09 

GS 0.007 0.007 

None Reported 0.3 0.3 

NA 

CNS 0.02 0.02 

Kidney 0.1 0.1 

SE-06 0.7 0.003 0.7 

5E·06 0.7 

SE-06 n 7 

1E-09 Liver 0.00004 0.00004 

NA 

1E·10 NA 
NA 

NA 

NA 

Nasal 0.0004 0.0004 

CNS 0.007 0.007 

NA 

1 E-09 NA 

NA 

NA 

NA 

CNS 0.01 001 

NA 

3E-09 0.02 m 3E-09 . 

SE-06 7 
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!Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater SWMU 16 

TABLE 9.8.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

1, 1,2,2-Tetrachloroethane 2E-07 2E-08 

1, 1,2-Trichloroethane 8E-07 5E-OB 

1.1-Dichloroelhene 

1.2,3-Trlchloropropane 2E-09 2E-10 

1.2-Dichloroethane 1E-07 3E-09 

Benzene 8E-08 7E-09 

Bromodichloromethane 7E-08 4E-09 

Carbon Tetrachloride 3E-07 4E-OB 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 2E-08 4E-10 

Telrachloroethene 5E-06 2E-06 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 2E-04 2E-05 

Vinyl Chloride 3E-05 9E-07 

Pyridine 

2-Nilrotoluene 3E-08 3E-09 

2 ,4,6-Trinitrololuene 7E-09 1E-10 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 2E-06 1E·08 

Aluminum 

Antimony 

Arsenic 6E-06 1E-OB 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Exposure 

Routes Total 

3E-07 

9E-07 

2E·09 

1E·07 

8E-08 

BE-08 

3E-07 

2E·OB 

6E·06 

2E-04 

3E-05 

3E-08 

7E·09 

2E·06 

6E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

Liver 0.0007 0.00005 0.0008 

Blood 0.1 0.007 0.1 

Liver 0.006 0.0005 0.006 

Blood 0.007 0.0005 0.007 

None Reporled 0.002 0.00006 0.002 

Blood 0.01 0.001 0.01 

Kidney 0.002 0.0001 0.002 

Liver O.t 0.02 0.1 

Liver 0.01 0.0007 0.01 

Blood 0.8 0.06 0.9 

Liver 0.001 0.00003 0.001 

Liver 0.03 0.01 0.04 

Liver, Kidney 0.003 0.0006 0.003 

Blood 0.004 0.0002 0.004 

Liver 0.1 

Liver 0.2 0.007 0.2 

Liver 0.05 0.0005 0.05 

Spreen 0.0005 0.00004 0.0005 

Liver 0.02 0.0002 0.02 

Liver 0.2 0.004 0.2 

Liver 0.1 0.009 0.1 

Pros late 0.2 0.001 0.2 

CNS 0.7 0.001 0.7 

Blood 0.05 0.0006 0.05 

Skin, CVS 0.5 0.0008 0.5 

Kidney 0.1 0.003 0.1 

GS 0.03 0.006 0.03 

Kidney 0.03 0.0009 0.03 

Fetotoxicity, GS. Bone 0.3 0.04 0.3 

CVS. Immune. CNS 0.1 0.0002 0.1 

None Reported 0.005 

NA 

None Reported 0.5 0.0004 0.5 

CNS 0.2 

Body Weigh! 0.2 0002 0.2 
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Resident 

Medium 

Groundwater 

Exposure 

Medium 

Groundwaler 

Exposure 

Po'mt 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.8.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Vanadium 

Chemic at 

of Potential 

Concern 

Chemical Total 

1, 1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1. 1-Drchloroethene 

1,2,3·Trichloropropane 

1,2-0ichloroethane 

Benzene 

Brornodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1 ,2-0lchloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2·Nitrotoluene 

2.4.6-Trinitrotoluene 

2-Amino-4,6-Dinllrotoluene 

4-Amino-2,6-Dinilrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-04 2E-05 

6E-08 

3E-07 

5E-08 

2E-08 

SE-06 

1E-07 

2E-09 

7E-06 

5E-05 

2E-07 

Exposure 

Routes Total 

3E-04 

3E-04 

6E-08 

3E-07 

SE-08 

2E-08 

5E-06 

1E-07 

2E-09 

7E-06 

5E-05 

2E-07 

Primary 

Target Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hrizard Quotient 

1nges1ion lnhalal1on Dermal 

0.6 0.05 

15 0.6 

0.003 

0.01 

0.01 

0.02 

0.05 

0.004 

0.00004 

0.0009 

0.002 

0.01 

Exposure 

Routes Totril 

0.9 

16 

16 

0003 

0.01 

0.01 

0.02 

0.05 

0.004 

0.00004 

0.0009 

0.002 

0.01 
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Timeframe: Future 

Resident 

Medium Exposure Exposure 

Medium Point 

Groundwater Air SWMU 16 

Exposure Point Total 

Medium Total 

Surrace Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Lead 

Lithium 

Manganese {Water) 

Nickel 

Vanadium 

Chemical Total 

Trichloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese {Water) 

TABLE 9.8.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 4 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

{Radialion) 

5E-05 

4E-09 4E-09 

4E-08 2E-09 

3E-OB 2E-09 

7E-08 BE-09 

BE-09 SE-10 

BE-09 5E-10 

Non-Carcinogenic Hazard Quot1en1 

Exposure Primary rngest1on lnhalftt1on Dermal Exposure 

Routes Total Targel Organ{s) Routes Total 

NA 

NA 

NA 

NA 

NA 

5E-05 

17 

3E-04 17 

BE-09 Liver 0.00002 0.00002 0.00004 

4E-08 Prostate 0.004 0.0002 0.004 

CNS 0.001 0.00009 0.001 

Blood 0.01 0.003 0.01 

3E-08 Skin, CVS 0.002 0.0002 0.003 

Kidney 0.001 0.001 0.003 

Kidney 0.002 0.003 0.005 

Fetotoxicity. GS. Bone 0.0006 0.003 0.004 

None Reported 0.005 0.0003 0.005 

NA 

CNS 0.003 0.004 0.007 

Kidney 0.003 0.006 0.009 

Blood 0.0008 0.00003 0.0008 

~l 0.03 0.02 I 0.05 

BE-OB 11 0.05 

BE-08 

II 

0.05 

BE-08 0.05 

BE-09 Skin. CVS 0.0006 0.00004 0.0006 

CNS 0.009 0.02 0.02 

BE-09 0.01 0.02 I 0.03 

BE-09 I 0.03 

BE-09 I 0.03 

BE-09 II 0.03 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Poinl Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.8.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 5 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-09 6E-10 

1E-07 9E-09 

1E-07 1E-08 

3E-07 2E-08 

3E-07 2E-08 

Receptor Risk Total 

Exposure Primary 

Routes Total Target Organ(s) 

3E-09 NA 

CNS 

Blood 

1E-07 Skin. CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

1E-07 

1E-07 

1E-07 

CNS 

3E-07 Skin. CVS 

None Reported 

CNS 

Kidney 

3E-07 

3E-07 

3E-07 

3E-07 

3E-04 

Non-Carcinogenic Hazard Ouotienl 

Ingestion Inhalation Dermal 

0.003 

0.03 

0.01 0.0007 

0.006 

0.007 0.0003 

0.009 

0.05 

0.004 

0.001 

0.002 

0.009 

0.005 

0.1 0.001 

0.002 

0.02 0.002 

0.10 

0.006 

0.01 

0.1 0.002 

Receptor HI Total 

Exposure 

Roules Total 

0.003 

0.03 

0.01 

0.006 

0.007 

0009 

0.05 

0.004 

0.001 

0.002 

0.009 

0.005 

0.1 

0.1 

0.1 

0.1 

0.002 

0.03 

0.10 

0.006 

0.01 

0.1 

0 1 

0.1 

0.1 

18 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium Exposure 

Medium 

Exposure Chemical 

Point of Potential 

Concern 

TABLE 9.8.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 6 OF 6 

Carcinogenic Risk 

Ingestion I lnhalalion 

I 
Dermal I E~ernal I 

(Radiation) 

Exposure 

Aoules Total 

Primary 

I Target Organ(s) 

Non·Carcinogenic Hazard Quotient 

Ingestion 

I Inhalation I Dermal 

Total Blood HI 

Total Body Weighl HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Tofal Immune HI 

Total K•dney HI 
Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HJ 

Tolal Prostate HI 

Total Spleen HI 

Total Bone HI 

Total Fe101oxicity HI 

I 
Exposure 

Roules Total 

1 

0.2 

7 

0.7 

0.39 

0.1 

1 

4 

0.6 

0.0004 

4 

0.2 

0.0005 

0.3 

0.3 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Surface Soll 

Medium Total 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE. 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethene 2E-11 

Benzo(a)anthracene 9E-08 1E-08 

Benzo(a)pyrene 8E-07 1E-07 

Benzo(b)fluoranthene 9E-08 1E-08 

Dibenzo(a.h)anthracene 2E-07 2E-08 

lndeno(1.2,3-cd)pyrene 4E-08 6E-09 

Naphthalene 

Aluminum 

Antimony 

Arsenic 4E-07 1E-08 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Tolal 2E-06 2E-07 

Trichloroethene 1E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 1E-10 

Benzo(b)fluoranthene 

Oibenzo(a,h)anthracene 
lndeno( 1,2,3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 1E-09 

Copper 

Iron 
Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 3E-09 

Non-Carcinogenic Hazard Quolienl 

Exposure Primary Ingestion lnhalalion Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

2E-11 Liver 0.00000003 0.00000003 

1E-07 NA 

9E-07 NA 

1 E-07 NA 

2E-07 NA 

SE-08 NA 

Body Weight 0.0000006 0.00000009 0.0000007 

CNS 0.006 0.006 

Blood 0.006 0.006 

4E-07 Skin, CVS 0.01 0.0003 0.01 

GS 0.0008 0.0008 

None Reported 0.03 0.03 

NA 

CNS 0.002 0.002 

Kidney 0.01 0.01 

0.07 0.0003 0.07 

0.07 

2E-06 0.07 

lE-09 Liver 0.00001 0.00001 

NA 

1E-10 NA 

NA 

NA 

NA 
Nasal 0.0001 0.0001 

CNS 0.002 0.002 
NA 

1 E-09 NA 

NA 

NA 

NA 

CNS 0.004 0.004 

NA 

3E-09 0.006 

j~I 3E-09 

3E-09 

2E-06 8 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure Exposure 

Medium Pain! 

Groundwater SWMU 16 

TABLE 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 6 

Chemical Carcinogenic Risk 

of Potenl'lal 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

1, 1,2.2-Tetrachloroethane 4E-07 4E-08 

1, 1,2-Trichloroethane 1E-06 1E-07 

1, 1 ·0ichloroethene 

1,2,3-Trichloropropane 4E-09 3E·10 

1,2-bichloroelhane 2E-07 7E-09 

Benzene 1E-07 1E-08 

Bromodichloromethane 1E-07 7E-09 

Carbon Tetrachloride 4E-07 9E-08 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 3E-08 8E-10 

Tetrachloroethene 8E-06 3E-06 

Toluene 

trans-1,2-0ichloroethene 

Trlchloroethene 4E-04 5E·05 

Vinyl Chloride 5E-05 2E-06 

Pyridine 

2-Nitrotoluene 5E-08 5E-09 

2.4.6-Trinitrotoluene 1E-08 2E·10 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 4E-06 2E-08 

Aluminum 

Antimony 

Arsenic 1E-05 2E-OB 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Exposure 

Routes Total 

4E-07 

1E·06 

4E-09 

2E-07 

1E-07 

1E-07 

5E-07 

3E·08 

1E-05 

4E·04 

5E-05 

6E·08 

1E-08 

4E-06 

1 E-05 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Roures Total 

Liver 0.0003 0.00003 0.0004 

Blood 0.06 0.004 0.06 

Liver 0.003 0.0003 0.003 

Blood 0.003 0.0003 0.003 

None Reported 0.001 0.00004 0.0010 

Blood 0.005 0.0006 0.006 

Kidney 0.0009 0.00006 0.0010 

Liver 0.05 0.010 0.06 

Liver 0.005 0.0004 0.006 

Blood 0.4 0.04 0.4 

Liver 0.0006 0.00002 0.0006 

Liver 0.01 0.006 0.02 

Liver, Kidney 0.001 0.0003 0.002 

Blood 0.002 0.0001 0.002 

Liver 0.5 0.07 0.6 

Liver 0.1 0.004 0.1 

Liver 0.02 0.0003 0.02 

Spleen 0.0002 0.00002 0.0002 

Liver 0.007 0.0001 0.007 

Liver 0.08 0.003 0.08 

Liver 0.05 0.005 0.05 

Prostate 0.1 0.0007 0.1 

CNS 0.3 0.0006 0.3 

Blood 0.02 0.0003 0.02 

Skin. CVS 0.2 0.0005 0.2 

Kidney 0.05 0.002 0.05 

GS 0.01 0.004 0.02 

Kidney 0.01 0.0005 0.01 

Feloloxicity. GS, Bone 0.1 0.02 02 

CVS. Immune, CNS 0.05 0.0001 0.05 

None Reported 0.003 

NA 

None Repor!ed 0.2 0.0002 0.2 

CNS 0.1 

Body Weight 0.09 0.001 0.09 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adull 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FO_R COPCs 

CENTRAL TENDENCY EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

1, 1,2,2-Telrachloroelhane 

1.1,2-Trichloroethane 

1, 1-Dichloroethene 

1.2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis-1 .2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-D'lchloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-TrinJtrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrololuene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Co ball 

Iron 

NSWC CRANE, CRANE INOIANA 

Ingestion 

4E-04 

PAGE 3 OF 6 

Inhalation 

SE-08 

2E-07 

4E-08 

2E-08 

4E·08 

9E-08 

1E-09 

SE-08 

4E-05 

1E-07 

Carcinogenic Risk 

Dermal 

SE-05 

External 

(Radialion) 

Exposure 

Routes Total 

SE-04 

SE-04 

SE·04 

SE-08 

2E·07 

4E-08 

2E-08 

4E-08 

9E-08 

1E-09 

SE-08 

4E·OS 

1E-07 

Primary 

Targel Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.4 0.03 

0.3 

0.002 

0.01 

0.01 

0.01 

0.04 

0.003 

0.00003 

0.0007 

0.002 

0.01 

Exposure 

Routes Total 

0.4 

0.002 

0.01 

0.01 

0.01 

0.04 

0.003 

0.00003 

0.0007 

0.002 

0.01 

411212005 



Scenario Timeframe: Future 

Receptor Populalion: Resident 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Groundwater Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

!chemical Total 

Trichloroethane 

RDX 

Aluminum 

Anlimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

!chemical Total 

TABLE 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 6 

Carcinogenic Risk 

lngeslion Inhalation Dermal External 

(Radiation) 

4E-05 

5E-10 9E-09 

5E-09 4E-09 

5E-09 4E-09 

1E-OB 2E-08 

1E-09 1E-09 

1E-09 1E-09 

Non-Carcinogenic Hazard Quotien1 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

NA 

NA 

NA 

NA 

NA 

4E-05 

4E-05 

5E-04 

5E-04 

9E-09 Liver 0.0000008 0.00001 0.00001 

1E-08 Prostate 0.0002 0.0001 0.0003 

CNS 0.00006 0.00005 0.0001 

Blood 0.0003 0.002 0.002 

9E-09 Skin, CVS 0.0001 0.00009 0.0002 

Kidney 0.00006 0.0008 0.0008 

Kidney 0.00009 0.002 0.002 

Feloloxicity, GS, Bone 0.00002 0.002 0.002 

None Reported 0.0002 0.0002 0.0004 

NA 

CNS 0.0001 0.002 0.003 

Kidney 0.0001 0.004 0.004 

Blood 0.00003 0.00002 0.00005 

0.001 0.01 0.01 

0.01 

3E-OB 0.01 

3E-08 0.01 

Skin, CVS 0.00003 0.00002 0.00005 

CNS 0.0004 0.009 0.01 

RRf 0.0004 0.009 0.01 

v.v 

II 2E-09 II 0.01 

II 2E-09 II 0.01 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Sedimenl 

Exposure 

Medium 

Sediment 

Expos.ure 

Point 

Gullies 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

!chemical Total 

TABLE 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 
PAGE 5 OF 6 

Ingestion Inhalation 

SE-10 

5E-08 

5E-08 

Carcinogenic Risk 

Dermal 

2E-10 

3E-09 

4E-09 

External 

(Radiation) 

Exposure 

Roules Total 

lE-09 

5E-08 

Primary 

Targel Organ(s) 

NA 

CNS 

Blood 

Skin, CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

Non.-Carcinogemc Hazard Ouohen1 

Ingestion 

0.0003 

0.003 

0.001 

0.0006 

0.0007 

0.0009 

0.005 

Inhalation Dermal 

0.00008 

0.00003 

Exposure 

Roules Total 

0.0003 

0.003 

0.001 

0.0006 

0.0008 

0.0009 

0.005 

0.0004 0.0004 

0.0001 0.0001 

0.0002 0.0002 

0.001 0.001 

0.0005 0.0005 

0.01 0.0001 0.01 

''===='=:================,!!==================E=xp=o=s=ur=e=P=o=in=t=T=ol=a=l======================9F==================================~ :8 ============================================li"====0=.0=1====~I I[ Exposure Medium Total 0.01 

Medium Total o.o 1 

Sediment Sediment Turkey Creek Aluminum CNS 0.0003 0.0003 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

!chemical Total 

lE-07 

1E-07 

8E-09 lE-07 

8E-09 1E-07 

Skin, CVS 0.003 0.0002 0,003 

None Reporled 0.01 0.01 

CNS 0.0007 0.0007 

Kidney 0.001 0.001 

0.02 0.0002 0.02 

~~~ ~ 
li======:================,!!==========E=x=po=s=u=re=M==ed=iu=m==T=ot=a=l============================9F==================================~ ,,.:.•~r~""====~~==========================================~~==~n~n~o==~I 
Medium Total 1E-07 0.02 

Receptor Total Receptor Risk Total 5E-04 Receptor Hr Total 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure Chemical 

Point of Potential 

Concern 

TABLE 9.9.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 6 OF 6 

Carcinogenic Risk 

Ingestion I Inhalation 

I 
Dermal I External I 

(Radiation) 

Exposure Primary 

I Routes Tolal Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

Total Blood HI 

Total Body We•ght HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Kidney HJ 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HI 
Total Proslate HI 

Total Spleen HI 

Total Bone HI 

Tatar Fetotoxicity HI 

I 
Exposure 

Routes Tolal 

0.5 

0.09 

3 

0.3 
0.2 

0.05 

0.5 

2 

0.2 
0.0001 

2 
0.1 

0.0002 

0.2 
0.2 
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Scenario Timeframe: Future 

Receptor Population: Residenl 

Receptor Age: Lllelong (Child and Adult) 

Medium 

Surface Soil 

Exposure 

Medium 

Surface Soll 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9. 10.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno{1.2,3-cd)pyrene 
Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF5 

Ingestion Inhalation 

7E·11 

3E·07 

3E-06 

3E-07 

6E-07 

2E-07 

2E-06 

6E-06 

2E-09 

2E-10 

3E-09 

Carcinogenic Risk 

Dermal 

5E-08 

4E-07 

5E-08 

BE-08 

2E-08 

5E·08 

7E-07 

External 

(Radiation) 

Exposure 

Routes Total 

7E·11 

4E-07 

3E-06 

4E-07 

6E-07 

2E-07 

2E·06 

7E-06 

7E-06 

7E·06 

2E·09 

2E·10 

3E-09 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Medium Total 

Chemical Total 5E-09 ~ 
Exposure Point Total 

tr========Ex="====posureMediumTo=tal ====U=== 

6 

======U==I 
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Scenario Timeframe: Future 

Resident 

· · ng (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9. 1 O.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1,2,2-Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1 ·Dichloroethene 

1,2,3· Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinltrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

Ingestion 

6E-07 

2E-06 

6E-09 

3E-07 

2E-07 

2E·07 

7E·07 

4E-08 

1E-05 

6E-04 

BE-05 

BE-08 

2E-08 

6E-06 

2E-05 

PAGE 2 OF 5 

Inhalation 

Carcinogenic Risk 

Dermal 

6E-08 

1E-07 

5E-10 

1E-08 

2E-08 

1E-08 

1E-07 

1E-09 

5E-06 

7E·05 

3E·06 

BE-09 

3E-10 

4E-08 

3E-08 

External 

(Radiation) 

Exposure 

Routes Total 

7E-07 

2E-06 

7E-09 

3E-07 

2E·07 

2E-07 

BE-07 

4E·08 

2E·05 

6E-04 

BE·05 

9E-08 

2E-08 

6E-06 

2E-05 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotienl 

lngeslion Inhalation Dermal Exposure 

Routes Tolal 

411212005 



Scenario Timeframe: Future 

Receplor Populalion: Residenl 

Receplor Age: Lifelong (Child and Adull) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Tolal 

Air SWMU 16 

TABLE 9. 1 O.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

Che.mica! Total 

1, 1,2,2· Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroelhene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinilrotoluene 

2-Amino-4,6-Dinllrololuene 

4-Amino-2.6-Dinitrololuene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Coball 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 5 

lngesllon Inhalation 

7E-04 

1E-07 

5E-07 

8E-08 

4E-08 

8E-08 

2E-07 

3E-09 

1E-07 

9E-05 

3E-07 

Carcinogenic Risk 

Dermal 

8E-05 

External 

(Radialion) 

Exposure 

Routes Total 

8E-04 

1E-07 

5E-07 

8E-08 

4E-08 

8E-08 

2E-07 

3E-09 

1E-07 

9E-05 

3E-07 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Tolal 
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Scenario Tlmeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Air 

Exposure 

Point 

SWMU 16 

Exposure Poinl Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Tatar 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Lead 

Lithium 

Chemical 

of Potential 

Concern 

Manganese (Water) 

Nickel 

Vanadium 

Chemical Total 

Trichloroethane 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Chemical Total 

TABLE 9.10.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Ingestion 

4E-OB 

4E-07 

4E-07 

BE-07 

PAGE 4 OF 5 

Inhalation 

1E-04 

Carcinogenic Risk 

Dermal 

SE-OB 

2E-OB 

3E-OB 

1E-07 

External 

(Radiation) 

II 

Exposure 

Routes Total 

1E-04 

9E-04 

9E-OB 

SE-07 

4E-07 

9E-07 

1E-07 II 

Primary 

Target Organ(s) 

Non·Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Aou!es Total 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Sediment 

Medium Total 

Sediment 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

TABLE 9.10.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

NSWC CRANE, CRANE INDIANA 

PAGE 5 OF 5 

Ingestion Inhalation 

3E-08 

2E-06 

4E-06 

Carcinogenic Risk 

Dermal 

2E-08 

3E-07 

6E-07 

External 

(Radiation) 

Exposure 

Routes Total 

5E-08 

2E-06 

5E-06 

Receptor Total Receptor Risk Total 9E-04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Ouolient 

Ingestion Inhalation Dermal Exposure 

Routes Total 
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RAGS Part D Table 10 

Risk Summaries 



Table No. 

LIST OF TABLES 
RAGS PART D TABLE 10 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 
10.1.RME Maintenance Workers 
10.2.RME Occupational Workers 
10.3.RME Adolescent Trespassers 
10.4.RME Construction Workers 
10.5.RME Child Recreational Users 
10.6.RME Adult Recreational Users 
10. 7.RME Lifelong Recreational Users 
10.8.RME Child Residents 
10.9.RME Adult Residents 

10.10. RME Lifelong Residents 

10.1.CTE 
10.2.CTE 
10.3.CTE 
10.4.CTE 
10.5.CTE 
10.6.CTE 
10.7.CTE 
10.8.CTE 
10.9.CTE 

CENTRAL TENDENCY EXPOSURES 
Maintenance Workers 
Occupational Workers 
Adolescent Trespassers 
Construction Workers 
Child Recreational Users 
Adult Recreational Users 
Lifelong Recreational Users 
Child Residents 
Adult Residents 

10.1 O.CTE Lifelong Residents 

4/12/2005 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

I Exposure Medium Total 

Air SWMU 16 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium To!al 

Medium Tolal 

Sediment Sediment Gullies 

Exposure Point Total 

I Exposure Medium Tatar 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

!chemical Total I 

I 
l Benzo(a)anthracene 

llChemical Total 

!chemical Total I 

!chemical Total I 

!chemical Total I 

I 
Arsenic 

Chemical Total 

TABLE 10.1.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Carcinogenic Risk 

lngeslion Inhalation Dermal Exlernal Exposure 

(Radiation) Roules Total 

6E-07 .. SE-07 .. 1E·06 

6E-07 .. 5E·07 .. I 1E-06 

1 E-06 

I 
1 E-06 

.. 

I 
.. 

I 
.. 

I 
.. . . 

.. .. .. .. .. 

.. 

.. 

I 1E·06 

All Cancer Risks Within Acceptable Levels 
.. .. .. .. . . 

.. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. .. .. 

.. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. .. .. II . . 

.. 

.. 

.. 

2E·06 .. 3E·07 .. 2E·06 

I 

I 

I 

2E-06 .. 3E·07 .. 

~ 
Receptor Risk Total ( 3E-06 I 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

NA . . .. 

. . .. .. 

NA 

.. . . .. 

All Hazard Quotients Within Acceptable Levels 
.. .. 

.. 

All Hazard Quotients Within Acceptable Levels 
.. 

All Hazard Quotients Within Acceptable Levels 
.. . . 

Skin. CVS 0.01 .. 0.002 

~ 0.01 0.002 1 

1 

0.01 II 
Receptor HI T otat 0.01 

Tolal CVS HI 0.01 

Total Skin HI 0.01 

4112/2005 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surtace Soil Suitace Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium T olal 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Arsenic 

le hemical T olal I 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Arsenic 

!chemical Total I 

1, 1,2,2· Tetrachloroethane 

1, 1.2· Trichloroethane 

Carbon Tetrachloride 

Tetrachloroethene 

Trichloroethane 

Vinyl Chloride 

RDX 

Arsenic 

anese (Water) 

TABLE 10.2.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

7E-07 .. 6E-07 .. 

6E-06 .. 5E-06 .. 

7E-07 .. 6E-07 .. 

1E-06 .. 1E-06 .. 

3E-06 .. 7E-07 .. 

1E-05 .. BE-06 .. 

.. .. .. .. 

.. 4E-10 .. .. 

.. .. .. .. 

.. .. .. .. 

.. 5E-09 .. .. 

.. 5E-09 .. .. 

1E·06 .. 3E·OB .. 

4E-06 .. BE-OB .. 

1E-06 .. BE-OB .. 

2E-05 .. 3E-06 .. 

1E-03 .. 4E-05 .. 

1E-04 .. 2E-06 .. 

1E-05 .. 2E-OB .. 

3E·05 .. 2E-OB .. 

.. .. .. .. 

1E-03 .. 4E-05 .. 

Exposure 

Routes Total 

1E-06 

1E-05 

1E-06 

2E-06 

4E-06 

5 §j§ 
.. 

4E-10 
. . 
.. 

5E·09 

5E-09 

5E-09 

5E-09 

2E-05 

1E-06 

4E-06 

1E-06 

2E·05 

1E-03 

1E-04 

1E-05 

3E-05 

. . 

1E-03 

Receptor Risk Total~ 

Primary 

- - an(s) 

NA 

NA 

NA 

NA 

Skin, CVS 

NA 

NA 

NA 

NA 

NA 

Liver 

Blood 

Liver 

Liver 

Liver 

Liver 

Prostate 

Skin. CVS 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestion 

.. 

.. 

.. 

.. 

0.02 

0.02 

.. 

.. 

.. 

.. 

.. 

.. 

0.0002 

0.04 

0.04 

O.Q1 

0.4 

O.OB 

O.OB 

0.2 

2 

3 

Inhalation Dermal 

.. 

.. 

.. 

.. 

.. 

. . 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. . 

.. 

.. 

.. 

.. 

.. 

. . 

. . 

.. 

.. 

.. 

.. 

.. 

0.004 

0.004 

.. 

. . 

.. 

.. 

.. 

.. 

O.OOOOOB 

0.001 

0.002 

0.002 

0.02 

0.001 

0.0002 

0.0001 

0.04 

0.06 

Receptor HI Total 

Total Blood HI 

Total CNS HI 

Total CVS HI 

Total Liver HI 

Total Skin HI 

Total Prostate HI 

Exposure 

Routes T o!al 

.. 

. . 

. . 

.. 

0.02 

0.02 

0.02 

0.02 

. . 

.. 

. . 

.. 

. . 

.. 

.. 

.. 

.. 

0.0003 

0.05 

O.Q4 

0.01 

0.4 

O.OB 

O.OB 

0.2 

2 

3 

3 

3 

3 

3 

0.05 

2 

0.2 

0.6 

0.2 

O.OB 
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Scenario Timerrame: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolesc:enls 

Medium Exposure Exposure 

Medium Point 

Surtace Soil Surface Soil SWMU 16 

Exposure Point Total 

I Exposure Medium Total 

Air SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

Sedlmenl Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sedimenl Sedlmenl Turkey Creek 

Exposure Point Tolal 

Exposure Medium Total 

Medium Tolal 

Receptor T olal 

Chemical 

of Potential 

Concern 

jchemical Total I 

I 
!chemical Total I 

!chemical Tolal I 

lchemicar Total I 

!chemical Tolal I 

jchemical Total I 

TABLE 10.3.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

lngeslion 

I 
Inhalation 

I 
Dermal I Exlernal Exposure 

(Radialion) Routes Total 

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -· --
--
--

All Cancer Risks Within Acceptable Levels 

·- I -- I -- I -- --
.. 

.. 

--

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --

--
·-

--

All Cancer Risks Within Acceptable Levels 
-- I -- I -- I -- --

.. 

--

--

All Cancer Risks Within Acceptable Levels 

-· I -- I -- I ·- II --

--
II ·-

II .. 

All Cancer Risks Within Acceptable Levels 

-· I -- I -- I -· -· 
--
·-
--

Receptor Risk Tolal --

Non-Carcinogenic Hazard Ouol1ent 

Primary 

I 
Ingestion 

I 
lnhalalion I Dermal Exposure 

Targel Organ(s) Roules Total 

All Hazard Quotients Within Acceptable Levels 

I -· I -· I -· ~I 

II --

All Hazard Quotients Within Acceptable Levels 

I ·- I -- I -- II .. 

~RI -

All Hazard Quotients Within Acceptable Levels 

I -· I -- I ·-

-· 

All Hazard Quotients Within Acceptable Levels 

I ·- I ·- I -· 

All Hazard Quotients Within Acceptable Levels 

I -· I I 

All Hazard Quotients Within Acceptable Levels 

I -- I I 

Receptor HI Total 
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uture 

Construction Workers 

Medium Exposure Exposure Chemical 

Medium Point of Potential 

Concern 

Surface Soil/Subsurface Soil Surface/Subsurface Soil SWMU 16 Aluminum 

Manganese (Soil) 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Aluminum 
Manoanese (Soil) 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 Trichloroethane 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Trichloroethene 

lie hemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

TABLE 10.4.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exlernal 

(Radiation) 

-- -- -- --
-- -- -- --

-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --

-- -- 3E-06 --
-- -- 3E-06 --

-- 2E-06 -- --
-- 2E-06 -- --

Receptor Risk Total 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

-- CNS 0.03 -- -- 0.03 

-- CNS 0.01 -- -- 0.01 

-- 0.04 -- -- E3E --
-- 0.04 

-- CNS -- 1 ·- 1 

-- CNS -- 2 -- 2 

-- -- 3 -- 3 

-- 3 

-- ~R= --
3E-06 Liver -- -- 0.03 

F=*= 3E-06 -- -- 0.03 

~ 0.03 

Liver -- 0.1 -- 0.1 

I 2E-06 I -- 0.1 ·- I 0.1 I 

~RAI 
0 1 

0.1 

0.1 

SE-06 Receptor HI Total 3 

Total CNS HI 
Total Liver HI t---0-.-1 ---1 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Medium Tolal 

Surface Water Surface Waler Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surlace Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

,Medium Total 

Sediment Sediment Gullies 

Exposure Point Total 

I Exposure Medium Total 

Medium Total 

Chemical 

of Polential 

Concern 

Benzo(a)pyrene 

~ 

Benzo(a)pyrene 

llChemical Total 

Tetrachloroethene 

Trichloroethane 

Vinyl Chloride 

RDX 

Arsenic 

Manganese (Water) 

Chemical Total 

Chemical Total 

Chemical Total 

Arsenic 

!chemical Tolal I 

I 

TABLE 10.5.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

1E·06 .. 1 E-06 .. 

1E-06 .. 1E-06 .. 

-- 2E-11 -- --
-- 2E-11 -- --

SE-06 -- 7E-07 .. 

2E-04 -- 9E-06 --
3E-05 -- 4E-07 --
2E-06 -- SE-09 ·-
6E-06 -- SE-09 --

-- -- -- --

3E-04 -- 1E-05 --

Exposure 

Routes To!al 

3E-06 

I 3E-06 

3E-06 

3E-06 

2E-11 

I 2E-11 

2E-11 

2E-11 

3E-06 

SE-06 

2E-04 

3E-05 

2E-06 

6E-06 

--

I 3E-04 

I 
3E-04 

3E-04 

3E-04 

All Cancer Risks Within Acceptable Levels 

-- -- .. -- --
--
--
--

All Cancer Risks Within Acceptable Levels 
-- -- -- -- --

--

--

--

2E-06 -- 3E-07 -- 2E-06 

2E-06 -- 3E-07 -- I 2E-06 

2E-06 

I 2E-06 

I 2E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion 1nhalalion Dermal Exposure 

Target Organ(s) Routes Total 

NA .. 

I .. .. ·-

NA --

I --

Liver 0.01 .. 0.002 0.01 

Liver 0.4 0.02 0.4 

Liver 0.08 .. 0.0010 0.08 

Prostate 0.08 0.0002 0.08 

Skin. CVS 0.2 -- 0.0001 0.2 

CNS 2 0.04 2 

I 3 -- 0.06 

~ I 
All Hazard Quotients Within Acceptable Levels 

-- --

All Hazard Quotients Within Acceptable Levels 

-- --

Skin, CVS 0.04 -· 0.008 

~ I 0.04 .. 0.008 

I 
I " " 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potenlial 

Concern 

Arsenic 

Chemical Total 

TABLE 10.5.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

4E-06 .. 7E-07 --
4E-06 .. 7E-07 .. 

Receptor Risk Tatar 

Non-Carcinogenic Hazard Quotien1 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

SE-06 Skin. CVS 0.10 .. 0.02 0.1 

I SE-06 I 0.1 .. 0.02 I 0 1 I 
I SE-06 I I 0.1 I 
I SE-06 I I 0.1 I 
I SE-06 I I 0.1 I 

3E-04 Receptor HI T o\al 3 

Total CNS HI 

Tolal CVS HI 03 

Tatar Liver HJ 0.5 

Total Skin HJ 0.3 

Total Prostate Hl 0.08 
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Scenario Timerrame: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

Groundwater Groundwater SWMU 16 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potenlial 

Concern 

Benzo(a)pyrene 

!chemical Total I 

I Benzo(a)pyrene 

!chemical Total I 

Telrachloroethene 

Trichloroethane 

Vinyl Chloride 

RDX 

Arsenic 

!chemical Total I 

Chemical Total 

!chemical Total I 

!chemical Total I 

TABLE 10.6.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE IN DIANA 
PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

Exposure 

Routes Total 

6E-07 -- lE-06 --

m 
6E-07 -- lE-06 --

-- I 2E-11 -- I --

-- 2E-11 -- --
2E-11 

I 2E-11 I 
I 2E-06 I 

4E-06 -- 2E-06 -- 6E-06 

2E-04 -- 2E-05 -- 2E-04 

3E-05 -- 9E-07 -- 3E-05 

2E-06 -- 1E-08 -- 2E-06 

6E-06 -- 1E-08 -- 6E-06 

2E-04 -- 2E-05 -- 3E-04 

or o 

" 
All Cancer Risks Within Acceptable Levels 

-- -- -- -- --

--

--

--

All Cancer Risks Within Ac.ceptable Levels 

-- -- -- -- --
--
--
--

All Cancer Risks Within Acceptable Levels 

-- -- -- -- II --
--
--

--

Non-Carcinogenic Hazard Quolient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Rou1es Tatar 

NA -- .. 

-- --

NA -- -- .. .. 

-- -- -- --

--

.. 

Liver 0.002 -- 0.0009 0.003 

Liver 0.09 -- 0.01 0.1 

Liver 0.02 -- 0.0006 0.02 

Pros la le 0.02 0.00010 0.02 

Skin, CVS 0.04 -- 0.00008 0.04 

0.2 -- 0.01 

§§ 2 

All Hazard Quotients Within Acceptable Levels 

-- -- --

--
--
--

All Hazard Quotients Within Acceptable Levels 

-- -- --

--

All Hazard Quotients Within Acceptable Levels 

-- -- --

.. 
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io Timeframe: Future 

Recreational Users 

Medium Exposure 

Medium 

Sediment 

Exposure 

Point 

Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Arsenic 

Chemical 

of Potential 

Concern 

Chemical Total 

TABLE 10.6.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation 

2E·06 

2E-06 

Dermal 

SE-07 

6E-07 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes To!al 

2E·06 

Primary 

Target Organ(s) 

Skin, CVS 

Non-Carcinogenic Hazard Ouotienl 

lngesllon 

0.01 

0.01 

Inhalation Dermal 

0.004 

0.004 

Exposure 

Routes Total 

0.01 

0.01 

Receptor HI Total 

Total CVS HI 0.05 

Total Liver HI 0.1 

Tolal Skin HI 0.05 

Total Prostate HI 0.02 

4/1212005 



Medium Exposure Exposure Chemical 

Medium Point of Potential 

Concern 

Surface Soil Surrace Soil SWMU 16 Benzo(a)pyrene 

Arsenic 

jchemical Total I 
Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Benzo(a)pyrene 

Arsenic 

!chemical Tolal I 
Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 1.1.2-Trichloroethane 

Tetrachloroethene 

Trichloroethane 

Vinyl Chloride 

RDX 

Arsenic 

Chemical Total 

EXPO?Ufe Point Total 

Exposure Medium Total 

Medium Tolal 

Surface Waler Surface Water Gullies 

!chemical Total I 
Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

!chemical To!al I 
Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies Arsenic 

!chemical Tolal I 
Exposure Point Total 

I Exposure Medium Tatar I 
Medium Total 

TABLE 10.7.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE IN DIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-06 -- 2E-06 --

1E-06 -- 3E-07 --

3E-06 -- 2E-06 --

-- 5E·11 -- --
-- 6E-10 -- --

-- ?E-10 -- --

Exposure 

Routes Tatar 

1E 

6E-06 

SE-11 

6E-10 

?E-10 

?E-10 

t:::E:::Jt 
2E-06 -- 6E·08 .. 2E·06 

9E-06 -- 2E-06 -- 1E-05 

4E-04 -- 3E-05 -- 4E-04 

5E-05 -- 1E-06 -- 6E-05 

4E-06 -- 2E-08 -- 4E-06 

1E-05 -- 2E-08 -- 1E-05 

SE-04 -- 3E-05 -- 5E-04 

SE-04 

SE-04 

5E-04 

All Cancer Risks Within Acceptable Levels 
-- -- -- -- --

--

--
--

All Cancer Risks Within Acceptable Levels 

-- -- -- --
I 

--

I --

--

--
2E-06 -- 6E-07 -- 3E-06 

2E-06 -- 6E-07 -- I 3E-06 I 
3E-06 

I 3E-06 I 
I 3E-06 I 

Non-Carcinogenic Hazard Quotient 

Primary lngeslion Inhalation Dermal Exposure 

Targel Organ(s) Routes Total 

411212005 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure 

Medium 

Exposure 

Point 

iment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

edlum Total 

Receptor Total 

Arsenic 

Chemical 

of Potential 

Concern 

TABLE 10.7.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE IN DIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

1E-06 

1E-06 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Roules Total 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion lnhalalion Dermal Exposure 

Routes Tolal 
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Scenario Tlmeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Surface Soil 

Medium Tolal 

Groundwater 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Groundwater SWMU 16 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a .h)anthracene 

lndeno(1,2,3·cd)pyrene 

Arsenic 

lchemlcal Total 

Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(l ,2,3-cd)pyrene 
Arsenic 

jchemical Total 

1, 1.2.2-Tetrachloroethane 

1, 1.2-Trichloroethane 

1,2-Dichloroethane 

Carbon Tetrachloride 

cis-1,2-Dichloroethene 

Tetrachloroethene 

Trichloroethane 

Vinyl Chloride 

ROX 

Aluminum 

Arsenic 

Chromium 

Jron 

Lithium 

Manganese (Water) 

Vanadium 

TABLE 10.8.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion 

2E-06 

2E-05 

2E-06 

4E-06 

lE-06 

lE-05 

4E-05 

2E-06 

9E-06 

lE-06 

3E-06 

5E-05 

2E-03 

3E-04 

2E-05 

?E-05 

Inhalation 

5E-10 

6E·09 

6E-09 

Dermal External 

(Radialion) 

8E-07 

7E-06 

BE-07 

lE-06 

4E-07 

9E-07 

lE-05 

lE-07 

3E-07 

2E-08 

2E-07 

9E-06 

1E·04 

5E-06 

6E-08 

7E-08 

Exposure 

Routes Total 

3E·06 

3E-05 

3E-06 

5E-06 

1E·06 

lE-05 

5E-05 

5E-05 

5E-05 

5E-10 

6E-09 

~I 
3E-06 

9E-06 

lE-06 

3E·06 

6E-05 

2E-03 

3E-04 

2E-05 

7E-05 

Primary 

Target Organ(s) 

NA 

NA 

NA 

NA 

NA 

Skin, CVS 

NA 
NA 
NA 
NA 
NA 
NA 

Liver 

Blood 

None Reported 

Liver 

Blood 

Liver 

Liver 

Liver 

Prostate 

CNS 

Skin, CVS 

Fetotoxicity, GS. Bone 

None Reported 

None Reported 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.3 

0.3 

0.002 

0.4 

0.007 

0.4 

0.1 

0.8 

0.8 

20 

48 

Inhalation Dermal 

0.02 

0.02 

0.00010 

0.01 

0.0001 

0.03 

0.1 

0.02 

0.2 

0.01 

0.002 

0.002 

0.002 

0.09 

0.01 

0.0009 

0.5 

0. f 

lchemicalTotal 3E-03 lE-04 ~I 
Exposure Point Total 

lr====ExposureM='=====ediumTotal==F=== 3 === 

Exposure 

Roules Tolal 

0.3 

0.3 

0.3 

0.3 

0.003 

0.4 

0.007 

0.4 

0.1 

0.8 

0.8 

20 

49 
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Scenario Timelrame: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Medium Total 

Surface Water 

'Aedium Total 

Surface Water 

Medium Total 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure Exposure 

Medium Point 

Air SWMU 16 

Exposure Poinl Total 

I Exposure Medium Total 

Surface Water Gullies 

Exposure Point Tolal 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Tolal 

Exposure Medium Total 

Chemical 

of Potential 

Concern 

1, 1.2-Trtchloroethane 

Chloroform 

Trichloroethene 

Vinyl Chloride 

Chemical Total 

E 1 

Arsenic 

IJChemical Total 

Arsenic 

I 

TABLE 10.8.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

-- 3E-06 -- --
-- IE-06 -- --
-- 4E-04 -- --

-- I E-06 -- --

Exposure 

Routes Total 

3E-06 

IE-06 

4E-04 

IE-06 

-- 4E-04 -- --

§§I 
All Cancer Risks Within Acceptable Levels 

-- -- -- -- --

--
--
--

All Cancer Risks Within Acceptable Levels 

-- -- -- -- --

--
--
--

2E-06 -- 3E-07 -- 2E-06 

2E-06 -- 3E-07 -- 2E-06 

2E-06 

I 2E-06 I 
2E-06 

4E-06 -- 6E-07 -- 4E-06 

4E-06 -- 6E-07 -- I 4E-06 I 
I 4E-06 I 
I 4E-06 I 
I 4E-06 I 

Receplor Risk Total 3E-03 

Non-Carcinogenic Hazard Quot1ent 

Primary Ingestion Inhalation Dermal 

Target Organ(s) 

NA -- -- --
Liver -- 0.01 

Liver -- 4 

Liver -- 0.04 --

-- 4 -- I 

All Hazard Quotients Within Acceptable Levels 

-- -- --

All Hazard Quotients Within Acceptable Levels 

--

Skin. CVS 0.04 

0.04 

Skin. CVS 0.1 

0.1 

--

--
--

--
--

--

0.007 

0.01 

0.02 

0.02 

Receptor HI Total 

To1al Blood HI 

Total CNS HI 

Total CVS HI 

Total Kidney HI 

Total Liver HI 

Total Skin HI 

Total None Reporled HI 

Total Proslale HI 
Total Bone HI 

Total Fetotoxicity HI 

I 

11 

II 

II 

I 
I 
I 
I 

Exposure 

Routes Total 

--
0.01 

4 

0.04 

4 

4 

53 

53 

--

--

.. 

--
--
.. 

0.05 

0.05 

0.05 

0.05 

0.05 

0.1 

0.1 

0.1 

0.1 

0.1 

54 

3 

23 

2 

3 

10 

2 

11 

0.8 

1 

1 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Surface Soil 

Medium Tolal 

Groundwater 

Air 

Exposure Exposure 

Medium Point 

Surface Soll SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

SWMU 16 

Chemical 

of Potential 

Concern 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranlhene 

Dibenzo{a,h)anthracene 

Arsenic 

Chemical Total 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)lluoranlhene 
Dibenzo(a,h)anthracene 
Arsenic 

1, 1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1,2-Dichloroethane 

Carbon Tetrachloride 

Tetrachloroelhene 

Trichloroethane 

Vinyl Chloride 

RDX 

Arsenic 

Iron 

Manganese (Waler) 

Chemical Total 

1, 1,2-Trichloroethane 

Trichloroethane 

Vinyl Chloride 

Chemical Total 

TABLE 10.9.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion 

9E-07 

8E-06 

9E-07 

2E-06 

4E-06 

2E-05 

3E-06 

1E-05 

1E-06 

3E-06 

6E-05 

3E-03 

3E-04 

3E-05 

7E-05 

3E-03 

Inhalation 

5E-10 

7E-09 

7E·09 

2E-06 

4E-04 

1E-06 

4E-04 

Dermal 

5E-07 

4E-06 

5E-07 

8E-07 

5E-07 

6E-06 

2E-07 

6E-07 

4E-08 

6E-07 

2E-05 

3E-04 

1E-05 

1E-07 

2E-07 

3E-04 

External 

(Radiation) 

Exposure 

Routes Total 

1E-06 

1E-05 

1E-06 

2E-06 

5E-06 

2E-05 

2E-05 

2E-05 

5E-10 

7E-09 

7E-09 

7E-09 

7E-09 

2E-05 

3E-06 

1E-05 

1E-06 

4E-06 

8E-05 

3E-03 

4E-04 

3E-05 

7E-05 

3E-03 

3E-03 

3E-03 

2E-06 

4E-04 

1E-06 

4E-04 

Primary 

Target Organ(s) 

NA 

NA 

NA 

NA 

Skin. CVS 

NA 

NA 
NA 

NA 

NA 

Liver 

Blood 

None Reported 

Liver 

Liver 

Liver 

Liver 

Prostate 

Skin, CVS 

None Reported 

CNS 

NA 

Liver 

Liver 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.03 0.003 

0.03 0.003 

0.0007 0.00006 

0.1 0.008 

0.002 0.00007 

0.1 0.02 

0.03 0.01 

0.1 

0.2 0.008 

0.2 0.001 

0.5 0.001 

0.006 

0.3 

11 0.5 

0.9 

0.008 

0.9 

Exposure 

Roules Tolal 

0.03 

0.03 

0.03 

0.03 

0.0008 

0.1 

0.002 

0.1 

0.04 

0.2 

0.2 

0.5 

11 

11 

11 

0.9 

0.008 

0.9 

Exposure Point Total 

Exposure Medium Total 

0.9 

12 

12 

4E-04 

\~M=e=d=iu=m==T=ol=a=l============.!!:=i===================================================l~====================================1~~============================================ii============il 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Surface Water 

'Medium Total 

Surface Water 

Medium Total 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure Exposure 

Medium Point 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Tatar 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Chemical 

of Potential 

Concern 

Chemical Total 

Chemical Total 

jchemical Total I 

Arsenic 

I/Chemical Total 

TABLE 10.9.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion 

I 
Inhalation 

I 
Dermal I External 

(Radiation) 

Exposure 

Routes Total 

All Cancer Risks Within Acceptable Levels 
.. I .. I . . I .. .. 

.. 

·-
.. 

All Cancer Risks Within Acceptable Levels 
.. I .. I .. I -· .. 

·-
.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. I .. I .. I .. II .. 

.. 

II .. 

m 
2E-06 I .. I 4E-07 I .. 

2E-06 I .. I 4E-07 I .. 

6 

6 

6 

Receptor Risk Total 

Non-Carcinogenic Hazard Quolient 

Primary 

I 
Ingestion 

I 
lnhalahon I Dermal Exposure 

Targel Organ(s) Roules Total 

All Hazard Quotients Within Acceptable Levels 

I .. I .. I -· II 

~RI -

All Hazard Quotients Within Acceptable Levels II 
I .. I .. I --

~HI -
II 

All Hazard Quotients Within Acceptable Levels 

I -- I 

Skin, CVS I 0.01 I 
I 0.01 I 

.. 

.. 

.. 

I -· 

I 0.003 

I 0.003 

Receplor HI Total 

Total Blood HI 

Total CNS HI 

Total CVS HI 

Total Liver HI 
Total Skin HI 

Total None Reported HI 
Total Prostate HI 

II . . 

~81 . 

t:E::JI 
0.01 

0.01 

0.01 

12 

0.1 

6 

0.5 

3 

0.5 

3 

0.2 
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Scenario Timeframe; Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Surface Soil 

Air 

Medium Total 

Groundwater 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Chemical 

of Potential 

Concern 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dlbenzo(a.h)anthracene 

lndeno(1.2.3-cd)pyrene 

Arsenic 

Total 

I t:Jenzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anlhracene 
lndeno(1.2.3-cd)pyrene 

Arsenic 

I 

1, 1,2,2-Tetrachloroethane 

1.1,2-Trichloroethane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

RDX 

Arsenic 

!chemical Total I 

TABLE 10.10.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E·06 -- 1E-06 --
3E-05 -- 1E-05 --
3E-06 -- 1E-06 --

5E-06 -- 2E-06 --

1E-06 -- 6E-07 --
1E-05 -- 1E-06 --

5E-05 -- 2E-05 --

-- -- -- --
-- 1E-09 -- -· 
-- -- -· --
-- -- -- --
-- -- -- --
--. 1E-08 -- --

- 1E-08 -- --

5E-06 -· 3E-07 -· 

2E-05 .. 9E-07 --
2E-06 -- 6E-08 .. 

2E-06 .. 1E-07 --

2E-06 .. ?E-08 .. 

6E-06 ·- BE-07 --

1E·04 -- 3E-05 .. 

5E-03 -- 4E-04 .. 

6E·04 -- 2E-05 .. 

5E·05 -- 2E-07 --

1E-04 -· 2E-07 --

6E-03 .. 5E-04 -· 

Non-Carcinogenic Hazard Ouolient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tolal Target Organ(s) Routes Total 

4E-06 

4E-05 

4E-06 

?E-06 

2E-06 

2E·05 

7E-05 

--
1E-09 

--
--
--

1E-08 

1E-08 

I 1E-08 I 
I 1E-08 I 
I ?E-05 I 

6E·06 

2E·05 

2E-06 

2E-06 

2E-06 

?E-06 

1E-04 

5E-03 

?E-04 

5E-05 

1E-04 

I 6E·03 I 
I I f::::El 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Air SWMU 16 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gum es 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Tatar 

Medium Total 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Meidium Total 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receplor Total 

Chemical 

of Potential 

Concern 

1, 1.2·Trichroroethane 

Chlorororm 

Tetrachloroethene 

Trichloroethane 

Vinyl Chloride 

Chemical Total 

!chemical Total I 

llChemical Total 

Arsenic 

liChemical Total 

Arsenic 

llChemical Total 

TABLE 10, 1 O.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

-- SE-06 -- --

-- 2E-06 -- --

-- 1E-06 -- --
-- BE-04 -- --
-- JE-06 -- --

-- BE-04 -- --

Exposure 

Routes Total 

SE-06 

2E-06 

1E-06 

BE-04 

JE-06 

BE-04 

1~1 
All Cancer Risks Within Acceptable Levels 

-- -- -- -- --

--

--

--
All Cancer Risks Within Acceptable Levels 

-- -- -- -- --
--
--

--

2E-06 -- 4E-07 --

~I 2E-06 -- 4E-07 --

~ SE-06 -- 1E-06 --

SE-06 -- 1E-06 --

""~'"'""" ~ 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Roules Total 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Poinl 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Tota! 

Medium Total 

Receptor Tolal 

Chemical 

or Potential 

Concern 

~I 

S 1 

I 

llchemical Total 

TABLE 10.1.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Carcinogenic Risk 

Ingestion 

I 
Inhalation 

I 
Dermal I External Exposure 

(Radiation) Routes Total 

All Cancer Risks Within Acceptable Levels 
.. I .. I -- I -· --

--

--

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --

--

.. 

All Cancer Risks Within Acceptable Levels 

-- I .. I .. I ·- -· 

--

-· 
·-

All Cancer Risks Within Acceptable Levels 
-- I ·- I -- I --

--

.. 

--
All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --
--
--
--

All Cancer Risks Within Acceptable Levels 
-- I -- I -- I -- ·-

--

--

--

Receplor Risk Total --

Non-Carcinogenic Hazard Quotienl 

Primary 

I 
Ingestion I Inhalation I Dermal Exposure 

Targel Organ(s) Raul es T o1al 

All Hazard Quotients Within Acceptable Levels 

I -· I I 
I I 
I I 

All Hazard Quotients Within Acceptable Levels 

I .. I .. I 

All Hazard Quotients Within Acceptable Levels 

I -- I I 
.. 

All Hazard Quotients Within Acceptable Levels 

I .. I I 

All Hazard Quotients Within Acceptable Levels 

I -· I -- I ·- --

-· 

All Hazard Quotients Within Acceptable Levels 

I -- I -- I ·- --

.. 

.. 

Receptor HI Total .. 
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Scenario Timeframe: Currenl/Future 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surtace Soil Surtace Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Chemical Total 

Benzolalovrene 

Chemical Total 

1, 1,2-Trichloroethane 

Tetrachloroelhene 

Trichloroethene 

Vinyl Chloride 

RDX 

Arsenic 

ese (Water) 

I 

TABLE 10.2.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

9E-07 -- 2E-07 --
9E-07 -- 2E-07 --

-- 1E-10 -- --
-- 1E-10 -- --

1E-06 -- 2E-OB --
6E-06 -- BE-07 --

3E-04 -- 1E-05 --
4E-05 -- 4E-07 --

3E-06 -- SE-09 --
9E-06 -- SE-09 --

-- -- -- --
4E-04 -- 1E-05 --

Receptor Risk Total 

Exposure Primary 

Routes Total Target Organ(s) 

1E-06 NA 

El 0 NA 

1E-1t:JI 
1E-1 

1E-10 

JIE:: 
1E-06 Blood 

7E-06 Liver 

3E-04 Liver 

4E-05 Liver 

3E-06 Prostate 

9E-06 Skin, CVS 

-- CNS 

~~ 
II ·~ -

4E-04 

Non-Carcinogenic Hazard Quotient 

Ingestion 

--

--

--
--

0.04 

0.009 

0.4 

·0.01 

0.07 

0.2 

2 

2 

Inhalation Dermal 

--
--

--
--

·-
--
·-
--
--

--
-· 
--

--

--

--
--

0.0007 

0001 

0.01 

0.0007 

0.0001 

0.00006 

0.02 

004 

Receptor HI Total 

Total Blood HI 

Tolal CNS HI 

Total CVS HI 

To!al Liver HJ 

Total Skin HI 

To1a1 Prostate Hl 

Exposure 

Routes Total 

--
--

--
--
--
-· 

--

--

==::::JI 
0.04 

0.01 

0.4 

0 07 

0.07 

0.2 

2 

3 

3 

3 

3 

3 

0.04 

2 

0.2 

0.5 

0.2 

0.07 
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Scenario Timeframe: CurrenVFulure 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Tatar 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Tatar 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potenllal 

Concern 

Chemical Total 

llChemical Total 

llChemical Total 

llChemical Total 

!chemical Total I 

!chemical Total I 

TABLE 10.3.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

Ingestion 

I 
Inhalation 

I 
Dermal I External Exposure 

(Radiation) Routes Total 

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --
--

--

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --
--

--
--

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --

--
--
--

All Cancer Risks Within Acceptable Levels 
-- I -- I -- I -- --

--
--
--

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --
--
--
--

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --

--
--
--

Receptor Risk Total --

Non-Carcinogenic Hazard Ouotienl 

Primary 

I 
Ingestion 

I 
Inhalation I Dermal Exposure 

Target Organ(s) Routes Total 

All Hazard Quotients Within Acceptable Levels 

I ·- I -- I .. --

All Hazard Quotients Within Acceptable Levels 

I -- I -- I 

.. 

--
All Hazard Quotients Within Acceptable Levels 

I -- I ·- I --

--

All Hazard Quotients Within Acceptable Levels 

I -- I -- I -- --

All Hazard Quotients Within Acceptable Levels 

I -- I I 
--

All Hazard Quotients Within Acceptable Levels 

I -- I -- I 

Receptor Hl Tolal 

4/12/2005 



Scenario Tlmeframe: Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surtace Soil/Subsurface Soil Surtace/Subsurtace Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Aluminum 

Manganese (Soil) 

Chemical Total 

Aluminum 
Manaanese (Soil) 

llChemical Total 

Trichloroethane 

llChemical Total 

Trlchloroethene 

llChemical Total 

TABLE 10.4.CTE 

RISK SUMMARY 

CENTRALTENDENCYEXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

.. .. -- .. 

-· -- -- .. 

-- -- -- .. 

-- -· -- ·-
.. -- .. --
-- -· -- --

-- ·- 2E·06 --
·- .. 2E-06 --

-- 3E·07 -· -· 
-- 3E-07 -· .. 

Receptor Risk Total 

Non-Carcinogenic Hazard Ouolient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Roules Total Target Organ(s) Routes Total 

·- CNS 0.01 .. -- 0.01 

·- CNS 0.005 .. -· 0.005 

·- 0.02 .. ·- 0.02 

·- t:E:: --
-- CNS .. 1 ·- 1 

-- CNS .. 2 ·- 2 

I -- I .. 3 ·- 3 

-- 3 

-- 3 

-· 3 

2E-06 Liver .. -- 0.03 0.03 

2E·06 -- --
0.03 JciE::: 

2E-06 

2E-06 0.03 

3E-07 Liver .. 0.02 .. 0.02 

I 3E-07 I -· 0.02 .. 0.02 

3E-07 0.02 

3E·06 0.04 

3E-06 0.04 

3E-06 Receptor HI Total 3 

Tola\ CNS HI ...... __ ,;,,,. __ .. 

Total Liver HI Q_Q4 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

l.1edium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

V1edium Total 

Surface Waler Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Trichloroethane 

Vinyl Chloride 

Arsenic 

Chemical Total 

E 

llChemical Total 

llChemical Total 

TABLE 10.5.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 
PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External Exposure 

(Radiation) Routes T olal 

All Cancer Risks Within Acceptable Levels 

-- .. -- -- --
--
--

All Cancer Risks Within Acceptable Levels 

-- -- -- -- --

--

--

--
4E-05 -- 1E-06 -- JDI 5E-06 -- 5E-08 --

1E-06 -- 6E-10 --
4E-05 -- 1 E-06 --

~f 
All Cancer Risks Within Acceptable Levels 

.. .. .. . . .. 

.. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. -- -- --

.. 

--
--

All Cancer Risks Within Acceptable Levels 

-- -- .. -- --
.. 

--
II --

Non-Carcinogenic Hazard Ouot1ent 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

All Hazard Quotients Within Acceptable Levels 

-- .. .. .. 

.. 

--

All Hazard Quotients Within Acceptable Levels 
.. -- -- --

I -- I 
I .. I 

.. 

Liver 0.2 -- 0.007 0.2 

Uver 0.04 -- 0.0004 0.04 

Skin, CVS 0.08 -- 0.00005 0.0B 

0.3 .. 0.007 I 0.3 I 
I 0.3 I 
I 0.3 I 
I 0.3 I 

All Hazard Quotients Within Acceptable Levels 
. . .. I I 

All Hazard Quotients Within Acceptable Levels 
.. . . 

.. 

All Hazard Quotients Within Acceptable Levels 

-- -· ·-

·-

.. 
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: Fulure 

Recreational Users 

Medium Exposure Exposure Chemlcal 

Medium Point of Potential 

Concern 

Sediment Sediment Turkey Creek 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

TABLE 10.5.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 
PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion 

I 
lnhalalion 

I 
Dermal I External 

(Radiation) 

Exposure 

Routes Total 

All Cancer Risks Within Acceptable Levels 

-- I -· I -- I -- --
--

--

--

Receptor Risk Total 4E-05 

Non-Carcinogenic Hazard Quotient 

Primary 

I 
Ingestion I Inhalation I Dermal Exposure 

Target Organ(s) Routes Total 

All Hazard Quotients Within Acceptable Levels 

I -- I -- I .. 

Receplor HI Total 

Total CVS HI 

Total Liver HI 
Total Skin HI 

I --

.. 

I .. 

.. 

0.3 
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Adult 

Medium Exposure Exposure Chemical 

Medium Point of Potential 

Concern 

Surface Soil Surface Soil SWMU 16 

!chemical Total I 
Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

llChernical Total 

Exposure Point Total 

Exposure Medium Total 

IMPrlium Total 

Groundwater Groundwater SWMU 16 Trichloroethene 

Vinyl Chloride 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

IMPrlium Total 

Surrace Water Surface Water Gumes E 
Exposure Point Total 

Exposure Medium Total 

!Medium Total 

Surface Water Surface Water Turkey Creek E 
Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies E 
Exposure Point Total 

Exposure Medium Tola.I 

Medium Tolal 

Sediment Sedimenl Turkey Creek 

" I 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

TABLE 10.6.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Carcinogenic Risk 

lngeslion Inhalation Dermal External Exposure 

(Radiation) Routes Total 

All Cancer Risks Within Acceptable Levels 
.. .. .. .. .. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. .. . . .. 

.. 

.. 

.. 

3E-05 .. 3E-06 .. 

4E-06 .. 1E-07 .. 

3E-05 .. 3E-06 .. 

All Cancer Risks Within Acceptable Levels 
.. .. .. .. .. 

.. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. .. . . .. 

.. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. .. .. II .. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 
.. .. .. . . .. 

.. 

.. 

.. 

Receptor Risk Total 3E-05 

Non-Carcinogenic Hazard Quo1ient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

All Hazard Quotients Within Acceptable Levels 

All Hazard Quotients Within Acceptable Levels 
.. II 

II .. 

m1 Liver 0.04 .. 0.004 

Liver 0.008 .. 00002 

. 
·-

0.05 .. 0.004 II II 

~I 
All Hazard Quotients Within Acceptable Levels 

.. .. .. 

.. 

.. 

All Hazard Quotients Within Acceptable Levels 
.. .. .. 

I .. I 
I .. I 

All Hazard Quotients Within Acceptable Levels 

All Hazard Quotients Within Acceptable Levels 
.. 

Receptor HI Total 0.06 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soll SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Tolal 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Arsenic 

~ 
1. 1,2· Trichloroethane 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

RDX 

Arsenic 

Chemical Total 

llChemical Total 

Arsenic 

TABLE 10.7.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE IN DIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-06 -- 2E-06 --

TE-06 -- 3E-07 --
3E-06 -- 2E-06 --

-- 5E-11 -- --
-- 6E-10 --

-- 7E-10 -- --

2E-06 -- 6E-OB .. 

9E-06 -- 2E-06 --

4E-04 -- 3E-05 --
5E-05 -- 1E-06 --

4E-06 -- 2E-OB --

1E-05 -- 2E-OB --

5E-04 -- 3E-05 --

Exposure 

Routes Total 

4E-06 

1E-06 

·-

2E-06 

TE-05 

4E-04 

6E-05 

4E-06 

1 E-05 

5E-04 

All Cancer Risks Within Acceptable Levels 
-- -- -- -- --

--
--
--

All Cancer Risks Within Acceptable Levels 

-- -- -- -- --

--

--
--

2E-06 -- 6E-07 --

~I 2E-06 -- 6E-07 --

II 3E-06 

II 3E-06 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Rou1es Total 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Turkey Creek 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Arsenic 

Chemical Total 

TABLE 10.7.RME 

RISK SUMMARY 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

5E-06 .. 1E-06 .. 

5E-06 .. 1E-06 .. 

Receptor Risk Total 

I 
I 

Non-Carcinogenic Hazard Ouotienl 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

7E-06 

?E-06 

7E·06 

7E-06 I 
?E-06 I 
SE-04 

4/12/2005 



Medium Exposure Exposure Chemical 

Medium Point of Potential 

Concern 

Surface Soil Surface Soil SWMU 16 Benzo(a)pyrene 

Arsenic 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Benzo(a)pyrene 
Arsenic 

llChemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

RDX 

Arsenic 

Iron 

Manganese (Waler) 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 Tetrachloroethene 

Trichloroethane 

Vinyl Chloride 

RDX 

Arsenic 

Iron 

Manganese (Water) 

Chemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

llChemical Total 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 10.8.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-06 -- 3E-07 --
1E-06 -- 4E-08 --
3E-06 -- 3E-07 --

-- 1t-1u -- --
-- 1E-09 -- --
-- 1E-09 -- --

5E-06 -- 2E-06 --
2E-04 -- 2E-05 --

3E-05 -- 9E-07 --
2E-06 -- 1E-08 --

6E-06 -- 1E-08 --
-- -- -- --
-- -- -- --

3E-04 -- 2E-05 --

-- 7E-08 -- --
-- 5E-05 -- --
-- 2E-07 -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- 5E-05 -- --

Exposure 

Routes Total 

2E-06 

1E-06 

4E-06 

4E-06 

1E-10 

1E 

4E-06 

6E-06 

2E-04 

3E-05 

2E-06 

6E-06 

--
--

?E-08 

5E-05 

2E-07 

--

--

--

--
5E-05 

5E-05 

3E-04 

3E-04 

All Cancer Risks Within Acceptable Levels 

-- -- -- -- --
--

--
--

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Total 

NA -- -- -- --

Skin. CVS 0.09 -- 0.003 0.09 

0.09 -- 0.003 

I 
0.09 

I 0.09 

I 0.09 I 
NA -- -- --
NA -- -- -- --

-- -- --

I -- I 
·-

I 0.09 I 
Liver 0.03 -- 0.01 0.04 

Liver 1 -- 0.1 1 

Liver 0.2 -- 0.007 0.2 

Prostate 0.2 -- 0.001 0.2 

Skin. CVS 0.5 -- 0.0008 0.5 

None Reporled 3 -- 0.005 3 

CNS 6 -- 0.2 6 

11 -- 0.4 I 11 I 
11 

11 

Liver -- 0.0009 -- 0.0009 

Liver -- 2 -· 2 

Liver -- 0.01 -- 0.01 

NA -- -- -- --

NA -- -- -· --

NA -- -- -- --
NA -- -- -- --

-- 2 -- 2 

~ 
All Hazard Quotients Within Acceptable Levels 

-- -- -- .. 

--

: 
4112/2005 



Scenario Tlmeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Surface Water 

Medium Total 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure Exposure 

Medium Point 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Cree_k 

Exposure Point Total 

Exposure Medium Tatar 

Chemical 

of Potential 

Concern 

I 

E 

llChemical To_tal 

TABLE 10.8.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion 

I 
Inhalation 

I 
Dermal I External Exposure 

(Radiation) Routes Total 

All Cancer Risks Within Acceptable Levels 

-- I -- I -- I -- --

--

--

--
All Cancer Risks Within Acceptable Levels 

.. I -· I -- I .. I .. 

.. 

-· 

II .. 

All Cancer Risks Within Acceptable Levels 

-- I .. I .. I ·- .. 

.. 

--

.. 

Receptor Risk Total 3E·04 

I 

Non-Carcinogenic Hazard Quotient 

Primary 

I 
Ingestion 

I Inhalation I Dermal 

Target Organ(s) 

All Hazard Quotients Within Acceptable Levels 

I ·- I -- I --

All Hazard Quotients Within Acceptable Levels 

I .. I .. I .. 

All Hazard Quotients Within Acceptable Levels 

I .. I .. I .. 

Receptor HI Total 

Total CNS HI 

Total CVS HI 

Total Liver HI 
Total Skin HI 

Tolal None Reported HI 

Total Prostate HI 

Exposure 

Routes Total 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

13 

6 

0.6 

3 

0.6 

3 

0.2 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adull 

Medium 

Surface Soll 

Medium Total 

Groundwater 

Medium Total 

Surface Water 

Medium Total 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Tatar 

Air SWMU 16 

Exposure Point Tatar 

Exposure Medium Total 

Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Chemical 

of Potential 

Concern 

Chemical Total 

Chemical Total 

1, 1,2-Trichloroethane 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

ROX 

Arsenic 

Iron 

Manganese (Water) 

Chemical Tolar 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

ROX 

Arsenic 

Iron 

Manganese (Water) 

lchemlcar Total I 

l!Chemical Total 

TABLE 10.9.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 
PAGE 1 OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External Exposure 

(Radiation) Routes Total 

All Cancer Risks Within Acceptable Levels 

-- -- .- -- .. 

--
--

All Cancer Risks Within Acceptable Levels 
-- -- -- -- .-

I 
--

--
--

1E-06 -- 1E-07 -- 1E-06 

BE-06 -- 3E-06 -- 1E-05 

4E-04 -- SE-05 -- 4E-04 

SE-05 -- 2E-06 -- SE-05 

4E-06 -- 2E-08 -- 4E-06 

1E-05 .. 2E-08 -- 1E-05 

-- -- -- .. --
-- -- -- .. --

4E-04 .. SE-05 -- SE-04 

SE-04 

SE-04 

-- SE-OB -- -- SE-08 

-- SE-08 -- -- SE-08 

-- 4E-05 -- -- 4E-05 

-- 1E-07 -- -- 1E-07 

-- .. -- .. --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --
-- 4E-05 -- -- I 4E-05 

4E-05 

SE-04 

5E·04 

All Cancer Risks Within Acceptable Levels 

-- -- -- -- --
--

I 
--
--

Non-Carcinogenic Hazard Quofient 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ(s) Routes Total 

All Hazard Quotients Within Acceptable Levels 
-- -· --

.. 

.. 

All Hazard Quotients Within Acceptable Levels 

-- ,_ --

I --

.. 

Blood 0.06 ,_ 0.004 0.06 

Liver 0.01 ,_ 0.006 0.02 

Liver 0.5 -- O.Q7 0.6 

Liver 0.1 ,_ 0.004 0.1 

Prostate 0.1 -- 0.0007 0.1 

Skin, CVS 0.2 0.0005 0.2 

None Reported I -- 0.003 1 

CNS 3 .. 0.1 3 

5 -- 0.2 

5 

NA -- -- -- .. 

Liver .. 0.0007 .. 0.0007 

Liver -- 1 -- 1 

Liver -- 0.01 ,_ 0.01 

NA -- -- -- .. 

NA -- -- ,_ --

NA -- -- ,_ --

NA -- -- .. --

I -- 1 .. 1 

I 

6 

6 

All Hazard Quotients Within Acceptable Levels 

-- -- -- .. 

--

I 
.. 

--

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Surface Water 

Medium Total 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure Exposure 

Medium Point 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium To!al 

Chemical 

of Potential 

Concern 

Chemical Total 

jchemical Tatar I 

llChemical Total 

TABLE 10.9.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 
PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion I Inhalation I Dermal I External Exposure 

(Radiation) Routes Total 

All Cancer Risks Within Acceptable Levels 

.. I -· I .. I .. .. 

.. 

.. 

.. 

All Cancer Risks Within Acceptable Levels 

.. I .. I .. I .. II .. 

.. 

II .. 

II .. 

All Cancer Risks Within Acceptable Levels 

.. I .. I .. I .. .. 

.. 

.. 

.. 

Receptor Risk Total SE-04 

Non-Carcinogenic Hazard Quotienl 

Primary I Ingestion I Inhalation I Dermal Exposure 

Target Organ(s) Routes Talat 

All Hazard Quotients Within Acceptable Levels 

I . . I .. I . . 

~~ ' 

II 
All Hazard Quotients Within Acceptable Levels 

I .. I .. I 

~~ . 

II .. 

All Hazard Quotients Within Acceptable Levels 

I .. I .. I .. 

Receptor HI Tolal 

Tolal Blood HI 

Tolal CNS HI 

Total CVS HI 
Total Liver HI 

Total Skin HI 

Total None Reported HI 

Total Prostate HI 

.. 

.. 

6 

0.06 

3 

0.2 

2 

0.2 
1 

0.1 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

"1edlum Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

Benzo(a)pyrene 

Arsenic 

Chemical Total 

1, 1,2-Trichloroethane 

Tetrachloroethene 

Trichloroethene 

Vinyl Chloride 

RDX 

Arsenic 

Chemical Total 

Trichloroethene 

liChemical Total 

llchemical Total 

I/Chemical Total 

TABLE 10.10.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-06 -- 4E-07 .. 

2E-06 .. SE-OB .. 

4E-06 .. SE-07 .. 

.. 2E-10 .. .. 

.. 3E-09 .. .. 

.. 3E-09 .. . . 

2E-06 .. 1E-07 .. 

1E-05 .. SE-06 .. 

6E-04 .. ?E-05 .. 

BE-05 .. 3E-06 .. 

6E-06 .. 4E·OB .. 

2E-05 .. 3E-OB .. 

?E-04 .. BE-05 .. 

Exposure 

Routes Total 

3E-06 

2E-06 

SE-06 

SE-06 

SE-06 

2E-10 

3E-09 

I 3E-09 I 
n~ nn 

3E-09 

2E-06 

2E·05 

6E-04 

BE-05 

6E-06 

2E-05 

BE-04 

BE-04 

m -- 9E-05 .. .. 

-- 9E-05 .. .. 

I 9E-04 I 
All Cancer Risks Within Acceptable Levels 

.. .. .. .. .. 

.. 

I 
.. 

I .. 

All Cancer Risks Within Acceptable Levels 
.. .. .. . . .. 

.. 

.. 

.. 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes Tolal 
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Scenario Tlmeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receplor Total 

Exposure Exposure 

Medium Point 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Tatar 

Chemical 

of Potenlial 

Concern 

Arsenic 

Chemical Total 

Arsenic 

I/Chemical Total 

TABLE 10.1 O.CTE 

RISK SUMMARY 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 2 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-06 .. 3E-07 .. 

2E-06 .. 3E-07 .. 

4E-06 .. 6E-07 .. 

4E-06 -- 6E-07 .. 

Receptor Risk Total 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Roules Total 

2E-06 

I 2E-06 I 
2E-06 

2E-06 

2E-06 

SE-06 

SE-06 

I SE-06 I 
SE-06 

SE-06 

9E-04 

4/12/2005 



APPENDIX 1.2 

SAMPLE CALCULATIONS 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
FUTURE ON-SITE ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: 
R. JUPIN 

DATE: 
03/15/2005 

Page 1of2 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
surface soil. 

EQUATION: IEX == __ C_S_x_IR_x_E_F_x_E_D_x_F_l_x_C_F_ 
BWxAT 

Where: 
IEX 
Cs 
IR 
EF 
ED 
Fl 
CF 
BW 
AT 
CSFo 
RfDo 

RISKS: 

::: 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
incidental ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1.0E-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayf1

) 

oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) == Intake (mg/kg/day) x CSFo (mg/kg/day)-1 
HQ (Noncarcinogens) == Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs 6.29 mg/kg Chemical: Arsenic 
IR 100 mg/day 
EF 350 days/year 
ED 24 years 
Fl 1 
CF 1.0E-06 kg/mg 
BW 70 kg 
A Tc 25550 days 
ATnc 8760 days 
CSFo 1.5E+OO (mg/kg/dayf1 

RfDo 3.0E-04 (mg/kg/day) 

3/24/2005 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
FUTURE ON-SITE ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: 
R. JUPIN 

EXAMPLE CARCINOGENIC CALCULATION 

DATE: 
03/15/2005 

Page 2 of 2 

IEXc 6.29 mg/kg x 100 mg/day x 350 days/year x 24 years x 1 x 1.0E-06 kg/mg 
70 kg x 25550 days 

IEXc 2.95E-06 mg/kg/day 

ILCR 2.95E-06 mg/kg/day x 1.50E+OO (mg/kg/day)-1 == Incremental Lifetime Cancer Risk 

ILCR = 4.4E-06 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc 6.29 mg/kg x 100 mg/day x 350 days/year x 24 years x 1 x 1.0E-06 kg/mg 
70 kg x 8760 days 

IEXnc 8.62E-06 mg/kg/day 

HQ 8.62E-06 mg/kg/day I 3.00E-04 (mg/kg/day) == Hazard Quotient 

HQ = 2.9E-02 

3/24/2005 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NCWS CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
FUTURE ON-SITE ADULT RESIDENT 
BASED ON: 
U.S. EPA, JULY 2004 
BY: CH DATE: 
R. JUPIN 03/15/2005 

Page 1of2 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
surface soil. 

EQUATION: DEX=~~_C_s_x_C_F~x_S_A_x_A_F~x_A_B_S_x~E_F_x_E_D~~ 
BWxAT 

Where: 
DEX 
Cs 
CF 
SA 
ABS 
AF 
EF 
ED 
BW 
AT 
CSFd 
RfDd 

RISKS: 

= 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1.0E-6 kg/mg) 
skin surface available for contact (cm2/day) 
absorption factor (unitless) 
adherence factor (mg/cm2

) 

exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/dayr1

) 

dermal noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFd (mg/kg/day)-1 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDd (mg/kg/day) 

ASSUMPTIONS: 
Cs 6.29 mg/kg Chemical: Arsenic 
CF 1.0E-06 kg/mg 
SA 5700 cm2/day 
AF 0.07 mg/cm2 

ABS 0.03 
EF 350 days/year 
ED 24 years 
BW 70 kg 
ATc 25550 days 
ATnc 8760 days 
CSFd 1.5E+OO (mg/kg/dayr1 

RfDd 3.0E-04 (mg/kg/day) 

3/24/2005 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NCWS CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
FUTURE ON-SITE ADULT RESIDENT 
BASED ON: 
U.S. EPA, JULY 2004 
BY: 
R. JUPIN 

DATE: 
03/15/2005 

Page 2 of 2 

EXAMPLE CARCINOGENIC CALCULATION j 
.// ./ j j ./ j 

DEXc = 6.29 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.03 x 350 days/year x 24 years 
70)g x 257>0 days 

DEXc 3.54E-07/ mg/kg/day 
j 

3.54E-07 mg(kg/day x 1.50E+OO (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 5.3E-07 J 
ILCR 

ILCR 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 6.29 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.03 x 350 days/year x 24 years 
70 kg x 8760 days 

DEXnc . 1.03E-06 j mg/kg/day . 

./ 
HQ 1.03E-06 mg/kg/day I 3.00E-04 (mg/kg/day) = Hazard Quotient 

/ 
HQ = 3.4E-03 .../ 

3/24/2005 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
ESTIMATION OF AMBIENT AIR CONCENTRATIONS RESULTING FROM FUGITIVE DUST EMISSIONS 
AND VOLATILIZATION FROM SOIL 
BASED ON: 
U.S. EPA 1996 
BY: CHE DATE: 
R. JUPIN 03/15/2005 

PURPOSE: To calculate ambient air concentrations resulting from fugitive dust and volatilization 
from surface soil. 

RELEVANT EQUATIONS: 

Gair= Cs x (1/PEF + 1NF) 

VF = Q/C x (3.14 x DA x T) 112 x 10·4 m2/cm2 

2 x pb x DA 

DA= (ea
10

'
3 x Dix H + ew

10
'
3 x Dw)te/ 

pb x Kd + ew + ea x H 

Csat = S/pb x (Kd x pb +ew + H x ea) 

Where: 
Gair Chemical concentration in air (mg/m3

) 

Cs Chemical concentration in soil (mg/kg) 
PEF Particulate emission factor (m3/kg) 
VF Volatilization factor (m3/kg) 
Q/C Inverse of mean cone. at center of source (g/m2-s per kg/m3

). 

T Exposure interval (seconds). 
pb Dry soil bulk density (g/cm3). 
ps soil particle density (g/cm3). 
eT Total soil porosity (Lpore/Lsoil). 
ew Water-filled soil porosity (Lpore/Lsoil). 
ea Air-filled soil porosity (Lair/Lsoil). 
Di Diffusivity in air (cm2/sec). 
H Dimensionless Henry's Law Constant. 
S Solubility limit (mg/L) 
Dw Diffusivity in water (cm2/sec). 
DA Apparent diffusivity (cm2tsec). 
Kd Soil-water partition coefficient (cm3;g). 
Koc Soil organic carbon partition coefficient (cm3/g). 
foe Fraction organic carbon in soil (g/g). 
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CALCULATION WORKSHEET Pa e 2 of 2 
CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
ESTIMATION OF AMBIENT AIR CONCENTRATIONS RESULTING FROM FUGITIVE DUST EMISSIONS 
AND VOLATILIZATION FROM SOIL 
BASED ON: 
U.S. EPA 1996 
BY: CHEC DATE: 
R. JUPIN 03/15/2005 

ASSUMPTIONS: 
Cs 0.031 mg/kg Chemical: Trichloroethene 
PEF 1.32E+09 m3/kg 
Q/C 68.81 g/m2-s per kg/m3 
T 9.46E+08 sec 
pb 1.5 g/cm3 
ps 2.65 g/cm3 

9r 0.434 Lpore/Lsoil 
ew 0.15 Lpore/Lsoil 
ea 0.284 Lair/Lsoil 
Di 7.90E-02 cm2/sec 
H 4.22E-01 Uniltess 
s 1.10E+03 mg/L 
Ow 9.10E-06 cm2/sec 
Koc 1.66E+02 cm3/g 
foe 0.006 gig 
Kd 0.996 cm3/g 

EXAMPLE CALCULATIONS 

DA [(0.284"10/3) x (0.079 cm2/sec) x (4.22E-01) + (0.15"10/3) x (9.1 OE-06 cm2/sec)]/(0.434"2) 
(1.5 g/cm3 x 0.996 cm3/g) + (0.15 + 0.284 x 0.422) 

DA 1.51 E-03 cm2/sec 

VF (68.81 g/m2-s per kg/m3) x [(3.14) x (1.51 E-03 cm2/sec) x (9.46E+08 sec)]"1/2 x (1 E-4 m2/cm2) 
2 x 1.5g/cm3 x 1.51 E-03 cm2/sec 

VF 3.22E+03 m3/kg 

Csat (1.10E+03 mg/L)/(1.5 g/cm3) x [(0.996 cm3/g) x (1.5 g/cm3) + (0.15 + 4.22E-01x0.284)] 

Csat 1.29E+03 mg/kg 

Csat is greater than Cs, therfore use Cs in calculation of air concentration. 

Gair 0.031 mg/kg x [(1/1.32E+09 m3/kg) + (1/3.22E+03 m3/kg)] 

Gair 9.64E-06 mg/m3 
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CALCULATION WORKSHEET Page 1of2 

CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS 
AND VOLATILES BY A ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: ICH~~~ IDATE: 
R. JUPIN 03/15/2005 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of 
fugitive dust and volatiles. 

EQUATION: IEX = __ C_a_x_IR_x_E_T_x_E_F_x_E_D __ 
BWxAT 

Where: 
IEX 
Ca 
IR 
ET 
EF 
ED 
BW 
AT 
CS Fi 
RfDi 

RISKS: 

estimated exposure intake (mg/kg/day) 
exposure point concentration in air (mg/m3) 
inhlation rate (m3/hr) 
exposure time (hrs/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
inhalation carcinogenic slope factor ((mg/kg/dayr1

) 

inhalation noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFi (mg/kg/day)-1 
HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDi (mg/kg/day) 

ASSUMPTIONS: 
Ca 9.64E-06 mg/m3 Chemical: Trichloroethene 
IR 0.83 m3/hr 
ET 24 hr/day 
EF 350 days/year 
ED 24 years 
BW 70 kg 
A Tc 25550 days 
ATnc 8760 days 
CS Fi 7.0E-03 (mg/kg/dayr1 

RfDi 1.70E-01 (mg/kg/day) 
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CALCULATION WORKSHEET Page 2 of 2 

CLIENT: 'JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF FUGATIVE DUST EMISSIONS 
AND VOLATILES BY A ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: ICHE~~ J~~/\....--- IDATE: 
R. JUPIN 03/15/2005 

EXAMPLE CARCINOGEN~C CALCULATJPN J J 

IEXc = 9.64E-a'6 m /m3 x 0.8~ m3/hr x 24 hr da x 350 da s/ ear x 2i ears 
701<g x 255 0 days 

9.02E-07 mg/kg/day j .· 
/ 

IEXc 

ILCR 9.02E-07 mg/kg/day x 7.00E-03 (mg/kg/day)-1 =Incremental Lifetime Cancer Risk 

ILCR = 6.3E-09 j 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc 

IEXnc 

HQ 

HQ 

9.64E-06 mg/m3 x 0.83 m3/hr x 24 hr/day x 350 days/year x 24 years 

2.63E-06 mg/kg/day j 
1 

J 

70 kg x 8760 days 

2.63E-06 mg/kg/day I 1.70E-01 (mg/kg/day) =Hazard Quotient 
I 

1.5E-05 j 
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CLIENT: JOB NUMBER: 

NSWC CRANE, INDIANA 7448 

SUBJECT: 

CALCULATION OF PARTICUALATE EMISSION FACTOR FOR CONSTRUCTION WORKERS 

BASED ON: 

Su lemental Guidance for Develo in Soil Screenin 

BY: 
R. JUPIN 

Equation 5-5 
Derivation of the Particulate Emission Factor 
Construction Scenario - Construction Worker 

USEPA,December2002 

DATE: 

03/15/2005 

f TxA l PEF =0 1C x....!...x R SC I sr . 
F;:i. 1556 x (W/3)0.4 x (36Sdfyr-p) x l:VKT 

l 35-'idfyr 

Parameter/Definition (units) 

PEF./subchrnnic mad particulate emission factor (m"fkg) 

QIC,) inverse of the ratio of the 1-h geometric mean air 
concentration to the emission flux along a straight road 
segment bisecting a square site (glm"-s per kglm') 

Fcldispersion correction factor (unitless) 

Tltotal time over which construction occurs (s) 

A,.Jsurface area of contaminated road segment (m') 

L,.Jlengtll of road segment (ft} 
W,/width of road segment {ft) 

W/mean vehicle weight {tons) 

plnumber of days with at least O.o1 inches of precipitation 
<days/year) 

!:VKT/sum of fleet vehicle kllometers traveled during the exposure 
duration (km) 

~Assumes a 0.5 acre site 

23.02 (g/m2-s per kg/m3) 

Default 

site-specific 

23.0~ 

(Equation 5-61 

0.185 
(Appendix E) 

slte-specifk 

274.213 
(A,.= L,. ,. W.,_ ,. 0.09290.Jm'fft') 

site..specific 

site-specific 
{Exhibit 5-2) 

site-specific 

Q/C 

Fd 

T 

0.185 dispersion correction factor (unitless) 

Area (A) 

w 
p 

VKT 

PEF= 

4.32E+06 sec 3600 sec/hr x 8hr/day x 150days/yr 

274.213 m2 

8 tons 

115 day/year 

175.5 km 

1.49E+06 m3/kg 
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CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: DATE: 
R. JUPIN 03/15/2005 

Page 1of2 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 
groundwater. 

EQUATION: IEX = __ C~g~w_x_C_F_x_l_F_x_E_F_x_E_D __ 
BWxAT 

Where: 
IEX 
Cgw 
CF 
IR 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

RISKS: 

estimated exposure intake (mg/kg/day) 
exposure point concentration in groundwater (ug/L) 
conversion factor (1.0E-3 mg/ug) 
ingestion rate (Uday) 

= exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 

= oral carcinogenic slope factor ((mg/kg/dayr1
) 

oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day)-1 
HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cgw 21055 ug/L Chemical: Trichloroethene 
IR 2 Uday 
CF 1.0E-03 mg/ug 
EF = 350 days/year 
ED 24 years 
BW 70 kg 
ATc 25550 days 
ATnc 8760 days 
CSFo 1.3E-02 (mg/kg/dayf1 

RfDo 5.0E-01 (mg/kg/day) 
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CALCULATION WORKSHEET Page 2 of 2 

CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: ICHE~~~1l~ IDATE: 
R. JUPIN 03/15/2005 

EXAMPLE CARCINOGEN!p CALCULATION 
J. J j ) 

IEXc 21055 ug/L x 0.001 mg/ug x 2 Uday x 350 days/year x 24 years 

} 7J)"kg x 255JO days 

= 1.98E-01 mg/kg/day IEXc 

J 
ILCR 1.98E-01 mg/kg/day x 1.30E-02 (mg/kg/day)-1 =Incremental Lifetime Cancer Risk 

ILCR = 2.6E-03 ......... / 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc 21 o55"'Gg!L x o.oo{mg/ug,x 2 -C:day x 35ef~ays/year x 2~ years 

1 70 kg x 8760/days 

/ 
IEXnc 

./ 
5.77E-01 mg/kg/day . 

HQ 5.77E-01 mg/kg/day/_ . 
5_00E-01 (mg/kg/day) JHazard Quotient 

HQ = 1.2E+OO J 
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CALCULATION WORKSHEET Page 1of3 

CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
BY: ICHE~a/1u.. IDATE: 
R. JUPIN ,ri,v,,..-- ~ 03/15/2005 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
groundwater. 

EQUATION: DAevent x EV x ED x EF x A 
DAD= 

BWxAT 

Where: 
DAD dermally absorbed dose (mg/kg/day) 
DAevent absorbed does per event (mg/cm2/event) 
EV event frequency (events/day) 
EF exposure frequency (days/year) 
ED exposure duration (years) 
A skin surface available for contact (cm2

) 

BW body weight (kg) 
AT = averaging time (days) 
CSFo oral carcinogenic slope factor ((mg/kg/dayf1

) 

RfDo oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ILCR (Carcinogens) =DAD (mg/kg/day) x CSFd (mg/kg/day)-1 
HQ (Noncarcinogens) = DAD (mg/kg/day) I RFDd (mg/kg/day) 

EQUATIONS for DAevent: 

For lnorganics: 

IDAevent = Kp x Cw x CF x tevent 

For Organics: 

. 6xtauxtevent 
ff tevent ~ t, then: DAevent= 2xFAxKpxCwxCFx 

1t 

. [tevent ( 1 + 38 + 38
2 J] ff tevent > t, then: DAevent= FAxKpxCwxCFx --+2xtaux 

2 1+8 (1+8) 
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CALCULATION WORKSHEET Page 2 of 3 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
BY: DATE: 
R. JUPIN 03/15/2005 

Where: 
Kp 
Cgw 
tevent 
CF 
t* 
'r 

B 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 
conversion factor (0.001 Ucm3

) 

time it takes to reach steady-state (hr/event) 
lag time (hr/event) 
Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

Cgw 21.055 mg/L Chemical: Trichloroethene 
Kp =: 1.16E-02 cm/hr 
FA 1 unitless 
tevent 0.25 hr/event 
CF 0.001 Ucm3 

t* 1.39 hr/event 
'r 0.58 hr/event 
B 0.051 

tevent < t*, therefore, 
/ . / 

DAevent == 

J 
DAevent == 

.I / 
(2 x 0.0116 cm/hr) (1) (21.055 mg/L) (0.001 Ucm3) x 

6 x 0.581 hr/event x 0.25 hr/event 
TC 

2.57E-04 mg/cm2-event .,,. 

RISK CALCULATIONS 

ASSUMPTIONS: 
A 18000 cm2/day 
EV 1 event/day 
ED 24 years 
EF 350 days/year 
BW 70 kg 
ATc 25550 days 
ATnc 8760 days 
CSFd 1.3E-02 (mg/kg/dayr1 

RfDd 5.0E-01 (mg/kg/day) 
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CLIENT: 
NSWC CRANE, INDIANA 

IJOB NUMBER: 
7448 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
BY: l~E9-~Y:f~ IDATE: 
R. JUPIN ~' . 03/15/2005 

EXAMPLE CARCINOGENIC CALCULATION .... /,.· : 

/ J . .J ) 
DADc 

DADc 

DADc 

ILCR 

2.57E-04 mg/cm2-event x 1 evenVday .x 24 years x 350 days/year x 18000 cm2/day 
1 70.J x 25o/'O days 

2.18E-02 ) mg/kg/day , 

2.18E-02 mg/kg/day x 1.30E-ic'mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 2.83E-04 J 
EXAMPLE NONCARCINOGENIC CALCULATION . . /: 

I , I I 
DADnc 2.57E-04 mg/cm2-event x /evenVday x 24 years x 350 days/year x 18000 cm2/day 

DADnc 6.34E-02 /mg/kg/day 

70 kg .x 8760 cifvs 

J 

HQ 
./ 

6.34E-02 mg/kg/day I 5.00E-01 (mg/kg/day) = Hazard Quotient 

HQ = 1.3E-01 _/ 
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CALCULATION WORKSHEET Page 1 of 3 

CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT 
BASED ON: 
U.S. EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: ICHECKE~:.I. IDATE: 
R. JUPIN \ Y- », •• ~ 03/15/2005 

- -

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of 
volatiles while showering by an adult resident. 

EQUATIONS: S x IRsh x K x EF x ED 
Intake= ------------­

BW x AT x Ra x CF 

RISKS: 

Where: 
Intake 
s 
IRsh 
EF 
ED 
BW 
AT 
Ra 
Ds 
Dt 
FR 
sv 
ts 
d 
MW 
H 
T1 
Ts 
U1 
Us 
CS Fi 
RfDi 

Where: 
K = Ds + exp(-Ra x Dt) - exp[Ra x (Ds - Dt)] 

Ra 

S = Cwd x FR/SV Cwd =Cw x [1-exp(-Kal x ts/60d)] 

Kai= Kl x [(T1 x Us)/{Ts x u1r0
·
5 Kl= 1/[1/k1 + RT/{H x kg)] 

k1 = 20 cm/hr x (44/MW)0
·
5 kg= 3000 cm/hr x (18/MW)0

·
5 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFi (mg/kg/day)-1 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDi (mg/kg/day) 

estimated exposure intake (mg/kg/day) 
volatile chemical generation rate (mg/m3-min - shower) 
inhalation rate (m3/hr) 
exposure frequency (showers/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
air exchange rate (1/min) 
shower duration (min) 
total time in bathroom (min) 
shower water flow rate (Umin) 
shower room air volume (m3) 
shower droplet drop time (sec) 
shower droplet diameter (mm) 
molecular weight of compound (g/mole) 
Henry's Law constant (atm-m3/mole) 
calibration water temperature (K) 
shower water temperature (K) 
water viscosity at T1 (cp) 
water viscosity at Ts (cp) 
inhalation carcinogenic slope factor ((mg/kg/dayr1

) 

inhalation noncarcinogenic reference dose (mg/kg/day) 
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CALCULATION WORKSHEET Page 2 of 3 

CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT 
BASED ON: 
U.S. EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: ICHE~~j ~ IDATE: 
R. JUPIN ~. 03/15/2005 

-
ASSUMPTIONS: Chemical: Trichloroethene 
IRs.h 0.6 m3/hr 
EF 350 showers/year 
ED 24 years 
BW 70 kg 
ATc 25550 days 
Atn 8760 days 
Ra 0.0167 1/min 
CF 60 min/hr 
Ds 15 min 
Dt 20 min 
FR 10 Umin 
sv 12 m3 
Cw 21.055 mg/L 
ts 2 sec 
d mm 
MW = 131.4 g/mole 
H 1.03E-02 atm-m3/mole 
RT 2.40E-02 atm-m3/mole 
T1 293 K 
Ts 320 K 
U1 0.982 centipoise 
Us 0.616 centipoise 
CS Fi 7.00E-03 (mg/kg/day)-1 
RfDi 1.70E-01 (mg/kg/day) 

EXAMPLE CALCULATION: 

k1 20 cm/hr x (44 g/mole I 131.4 g/mole)l'{).5 

k1 11.57 cm/hr 

kg 3000 cm/hr x (18 g/mole I 131.4 g/mole)l'{).5 

kg 1110.35 cm/hr 

Kl = 1/[1 /11.6 cm/hr+ 2.40E-02 atm-m3/mole/(1.03E-02 atm-m3/mole x 1110.3 cm/hr)] 

Kl 1.13E+01 cm/hr 

3/24/2005 



CALCULATION WORKSHEET Page 3 of 3 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING 
BY AN ADULT RESIDENT 
BASED ON: 
U.S. EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987 
BY: C KE Y: DATE: 

03/15/2005 R. JUPIN 

Kai 1.13E+01 cm/hr x [(293 K x 0.616 centipoise)/(320 K x 0.982 centipoise)]"-0.5 

Kai 14.9 cm/hr 

Cwd 21.055 mg/L x [1 - exp((-14.9 cm/hr x 2 sec)/(60 x 1 mm))] 

Cwd = 8.25E+OO mg/L 

s 

s 

K 

K 

8.25E+OO mg/L x 10 Umin I 12 m3 

6.87E+OO mg/m3-min-shower 

15 min+ exp(-0.0167 1/min x 20 min) - exp[0.0167 1/min x (15 min - 20 min)] 
0.0167 1/min 

2.79 min 

CARCINOGENIC INTA

7
KE·, 

L / J j 
Intake 6.87E+OO m /m3-mi ~shower .6 m3/hr x 2.79 minx 350 showers/ ear x 24 ears 

intake 

Risk 

Risk 

J 
1D kg x 255 0 days x O.O.YJ7 1/min x 6J'min/hr 

5.40E-02 mg/kg-day 

o.J (mg/kg/day)-1 x 5.40E-02 mg/kg-day 

3.BE-04 J' 
NONCARCINOGENIC INT AKE: 

Intake 

intake 

HQ 

HQ 

6.87E+OO mg/m3-min-shower x 0.6 m3/hr x 2. 79 min x 350 showers/year x 24 years 
70 kg x 8760 days x 0.0167 1/min x 60 min/hr 

1.57E-01 mg/kg-day J J 
1.57E-01 mgjk, -day I 1.70E-01 (mg/kg/day) 

9.3E-01 . 
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CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
ESTIMATION OF AMBIENT AIR CONCENTRATIONS IN A TRENCH RESULTING FROM VOLATILE EMISSIONS 
FROM GROUNDWATER. 
BASED ON: 
VDEQ, 2004 
BY: 
R. JUPIN 

CHEC DATE: 
03f15f2005 

PURPOSE: To calculate ambient air concentrations resulting from volatilization of chemicals 
from groundwater. 

Ctrench = CGW x VF 

Where: 

Ctrench = concentration of contaminant in the trench µgfm3 

CGW = concentration of contaminant in groundwater µgfl 
VF = volatilization factor Um3 

1. Calculate kiG (gas-phase mass transfer coefficient of component i) 

kiG = (MWH20fMWi)0335 x(Tf298)1 005 x kG, H20 

Where: 

kiG = gas-phase mass transfer coefficient of component i emfs 
MW H2o = molecular weight of water = 18 gfmol 

MWTcE =molecular weight of TCE = 131.39 gfmol 

kG,H20 =gas-phase mass transfer coefficient of water vapor at 25°C emfs= 0.833 emfs 

T = average system absolute temperature = 298 
The value of kG, H20 is 0.833 emfs (Superfund Exposure Assessment Manual, U.S. EPA, April 1988) 

kiG = (1 Bf131.39)0335 x(2!1~f29B) 1005 x 0.8{3 emfs= 4.28E-01 emfs 

2. Calculate kiL (liquid-phase mass transfer coefficient of component i) 

kil = (MW02fMWi)05 x (Tf298) x kl, 0 2 

Where: 
kil = liquid-phase mass transfer coefficient of component i emfs 
MW 02 = molecular weight of 0 2 = 32 gfmol 

MWTcE = molecular weight of TCE = 131.39 gfmol 
T = average system absolute temperature = 298 
kl, 0 2 = liquid-phase mass transfer coefficient of oxygen at 25°C emfs = 0.002 emfs 

/. .~ / 
.... ,/ ,/ ../ 

kil = (32f131 .39)0
·
5 x (298f298) x 0.002 emfs = 9.87E-04 emfs 
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CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
ESTIMATION OF AMBIENT AIR CONCENTRATIONS IN A TRENCH RESULTING FROM VOLATILE EMISSIONS 
FROM GROUNDWATER. 
BASED ON: 
VDEQ, 2004 
BY: CH 
R. JUPIN 

3. Calculate Ki (overall mass transfer coefficient of contaminant) 

Ki= 1 I {(1/kiL) +[(RT) I (Hix kiG)]} 

Where: 

kiL = liquid-phase mass transfer coefficient of i cm/s = 
R =ideal gas constant atm-m3/mole-°K = 
T = average system absolute temperature = 
Hi= Henry's Law constant of TCE (atm-m3/mol) = 
KiG = gas-phase mass transfer coefficient of i cm/s 

J ./ I J / 

9.87E-04 
8.20E-05 

298 
1.03E-02 
4.28E-01 

Ki= 1 I {(1/9.78E-4) + [(298 x 8.2E-5) I (1.03E-2 x 0.428]} = 

4. Calculation of VF (Volatilization Factor ) 

VF = ( Ki x A x F x 10-3 x 104 x 3,600 ) I ( ACH x V ) 

Where: 

VF = volatilization factor (Um3
) 

Ki = overall mass transfer coefficient of contaminant = 
A = area of the trench = 
F =fraction of floor through which contaminant can enter (unitless) = 
ACH = air changes per hour = 
V = volume of trench = 
10-3 = conversion factor Ucm3 

104 = conversion factor cm2/m2 

3,600 = conversion factor seconds/hr 

0.001 
10000 
3600 

/ j...,.j I/./ 
VF= ( 9.82E-4 x 8.18 x 1 x 10-3 x 104 x 3,600) I ( 360 x 24.92) = 

5. Calculation of C,rench (concentration of contaminant in the trench) 

C1rench = CGw X VF 

Where: 

C1rench = concentration of contaminant in the trench (µg/m3
) 

CGw = concentration of TCE in groundwater= 

VF = volatilization 7ctor = 
,.,- .,, 

21055 µg/L x 3.22E-02 Um3 = 6.78E+02 µg/m3 
Ctrench = 

DATE: 
. 03/15/2005 

9.82E-04 emfs 

9.82E-04 emfs 

8.18 m2 

1 
360 h-1 

24.92 m3 

3.22E-02 Um3 

21055 µg/L 

3.22E-02 Um3 

3/24/2005 



CALCULATION WORKSHEET Page 1of2 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: 
R. JUPIN 

DATE: 
03/15/2005 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
surface water. 

EQUATION: IEX = ___ C_sw_x_C_F_x_C_R_s_w_x_E_T_x_E_F_x_E_D __ 

Where: 
IEX 
Csw 
CF 
CRsw 
ET 
EF 
ED 
BW 
AT 
CSFo 
RtDo 

RISKS: 

BWxAT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in surface water (ug/L) 
conversion factor (1.0E-3 mg/ug) 
contact rate (Uhour) 
exposure time (hours/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayr1

) 

oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day)-1 
HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Csw 
CRsw = 
CF 
ET 
EF 
ED 
BW 
A Tc = 
ATnc 
CSFo 
RtDo 

20.4 ug/L 
0.01 Uhr 

1.0E-03 mg/ug 
4 hours 

52 days/year 
24 years 
70 kg 

25550 days 
8760 days 

Chemical: Trichloroethene in gully surface water 

1.3E-02 (mg/kg/dayr1 

5.0E-01 (mg/kg/day) 

3/24/2005 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: CH 
R. JUPIN 

EXAMPLE CARCINOGENIC CALCULATION 
/" ' 

IEXc 20A u /L x 1.oE:fu m /u 

IEXc 5.69E-07 mg/kg/day ./ 

DATE: 
03/15/2005 

ears 

ILCR 5.69E-07 mg/kg/day x 1.30E-02 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ILCR = 7.4E-09 j 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc 20.4 ug/L x 1.0E-03 mg/ug x 0.01 Uhr x 4 hours x 52 days/year x 24 years 
70 kg x 8760 days 

IEXnc 1.66E-06 mg/kg/day 

HQ 1 ·55E-05 mg/kg/day = Hazard Quotient 
5.00E-01 (mg/kg/day) 

HQ = 3.32E-06 ./ 

3/24/2005 
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CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
BY: 
R. JUPIN 

DATE: 
03/15/2005 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
surface water. 

EQUATION: 
DAD= 

DAevent x EV x ED x EF x A 

Where: 
DAD 
DAevent 
EV 
EF 
ED 
A 
BW 
AT 
CSFo 
RfDo 

RISKS: 

BWxAT 

dermally absorbed dose (mg/kg/day) 
= absorbed does per event (mg/cm2/event) 

event frequency (events/day) 
exposure frequency (days/year) 
exposure duration (years) 
skin surface available for contact (cm2

) 

body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayf1

) 

oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =DAD (mg/kg/day) x CSFd (mg/kg/day)-1 
HQ (Noncarcinogens) = DAD (mg/kg/day) I RFDd (mg/kg/day) 

EQUATIONS for DAevent: 

For lnorganics: 

I DAevent = Kp x Cw x CF x tevent 

For Organics: 

. 6xtauxtevent 
It tevent::; t , then: DAevent= 2xFAxKpxCwxCFx •-----

7t 

It tevent > f, then: DAevent= FAxKpxCwxCFx[-te_v_en_t +2xtaux(
1 
+3B+3B

2

)] 

1+8 (1+8)2 

3/24/2005 



CALCULATION WORKSHEET Page 2 of 3 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
BY: DATE: 
R. JUPIN 03/15/2005 

Where: 
Kp 
Cgw 
tevent 
CF 
t* 
't: 

B 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 
conversion factor (0.001 Ucm3

) 

time it takes to reach steady-state (hr/event) 
lag time (hr/event) 
Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAevent 

ASSUMPTIONS: 

Cgw 
Kp. 

0.0204 mg/L Chemical: Trichloroethene in gully surface water 

FA 
tevent 
CF 
t* 
't: = 
B 

1.16E-02 
1 
4 

0.001 
1.39 
0.58 

0.051 

tevent > t*, therefore, 

cm/hr 
unitless 
hr/event 
Ucm3 

hr/event 
hr/event 

DAevent = (0.0116 cm/hr) (0.0204 mg/L) (0.001 Ucm3) x 

[
4 hr/event 
1 + 0.051 

+ 2 x 0.581 hr/event x 

DAevent = 1.19E-06 mg/cm2-event 

RISK CALCULATIONS 

ASSUMPTIONS: 
A 9070 cm2/day 
EV 1 evenVday 
ED 24 years 
EF 52 days/year 
BW 70 kg 
A Tc 25550 days 
ATnc 8760 days 
CSFd 1.3E-02 (mg/kg/dayr1 

RfDd 5.0E-01 (mg/kg/day) 

[1 + 3 x 0.051 + 3 x 0.051 x (0.051)"2] J 
(1 +0.051)/\2 J 

3/24/2005 



CALCULATION WORKSHEET Page 1of3 

CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
BY: DATE: 
R. JUPIN 03/15/2005 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
surface water. 

EQUATION: 

Where: 
DAD 
DAevent 
EV 
EF 
ED 
A 
BW 
AT 
CSFo 
Rf Do 

RISKS: 

DAD= 
DAevent x EV x ED x EF x A 

BWxAT 

dermally absorbed dose (mg/kg/day) 
absorbed does per event (mg/cm2/event) 
event frequency (events/day) 
exposure frequency (days/year) 
exposure duration (years) 
skin surface available for contact (cm2

) 

body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayr1

) 

oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =DAD (mg/kg/day) x CSFd (mg/kg/day)-1 
HQ (Noncarcinogens) = DAD (mg/kg/day) I RFDd (mg/kg/day) 

EQUATIONS for DAevent: 

For lnorqanics: 

I DAevent = Kp x Cw x CF x tevent 

For Organics: 

. 6xtauxtevent 
ff tevent::;t, then:DAevent=2xFAxKpxCwxCFx , ____ _ 

n 

. [tevent (1 +38+3B
2 J] ff tevent > t , then: DAevent= FAx Kpx Cwx CFx --+ 2 x taux 

2 1+8 (1+8) 

3/24/2005 
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CLIENT: JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SURFACE WATER 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989, JULY 2004 
~= e 
R. JUPIN 

DATE: 
03/15/2005 

EXAMPLE CARCINOGEjC CALCULATION ji 
...// / ..J 

DADc 1.19E-06 m /cm2-event x 1 event/di x 24 ears x 52 da sf ear x 9070 cm2/da 
j' 7, kg x 25 50 days 

DADc 7.53E-06 mg/kg/day 

DADc 

ILCR 

7 .53E-06 mg/kg/day x 1.30Ei2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 9.8E-08 ) 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc 1.19E-06 mg/cm2-event x 1 event/day x 24 years x 52 days/year x 9070 cm2/day 
70 kg x 8760 days 

DADnc 2.20E-05 mg/kg/day ) 
HQ 2.20E-05 mg/kg/day I 5.00i;.:01 (mg/kg/day) = Hazard Quotient 

HQ = 4.4E-05 -../ 

3/24/2005 
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CLIENT: IJOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: 1cttEC~~01 /. 'DATE: 
R. JUPIN '\ I ,.JI A 03/15/2005 / . ~ 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
sediment. 

EQUATION: IEX = __ C_S_x_IR_x_E_F_x_E_D_x_F_l _x_C_F_ 
BWxAT 

Where: 
IEX 
Cs 
IR 
EF 
ED 
Fl 
CF 
BW 
AT 
CSFo 
RfDo 

RISKS: 

= 

/ 

estimated exposure intake (mg/kg/day) 
exposure point concentration in sediment (mg/kg) 
incidental ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested frs>m contaminated source (unitless) 
conversion factor (1.0E-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayr1

) 

oral noncarcinogenic reference dose (mg/kg/day) 

ILCR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/day)-1 
HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
Cs 13.1 mg/kg Chemical: Arsenic in gully sediment 
IR 50 mg/day 
EF 52 days/year 
ED 24 years 
Fl 
CF 1.0E-06 kg/mg 
BW 70 kg 
A Tc 25550 days 
ATnc 8760 days 
CSFo 1.5E+OO (mg/kg/dayr1 

RfDo 3.0E-04 (mg/k_g/day) 

3/24/2005 
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CLIENT: 'JOB NUMBER: 
NSWC CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDIMENT 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, DECEMBER 1989 
BY: IC~E~Jj~ IDATE: 
R. JUPIN 03/15/2005 

EXAMPLE CARCINOGENIC CALCULATION J . 
• J _; J j 

131mg/kgx50 mg/day x 52'da¥ear x 24 years x 1.0E-06 kg/mg IEXc 
; 7~g x ~ 50 days 

4.57E-07 mg/kg/day) . IEXc 
j 

ILCR 4.57E-07 mg/kg/day x 1.50E+OO (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ILCR = 6.9E-07 / 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc 13.1 mg/kg x 50 mg/day x 52 days/year x 24 years x 1.0E-06 kg/mg 
70 kg x 8760 days 

IEXnc 1.33E-06 mg/kg/day ) . 

HQ 
J 

1.33E-06 mg/kg/day I 3.00E-04 (mg/kg/day) = Hazard Quotient 

HQ = 4.4E-03 

3/24/2005 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NCWS CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, JULY 2004 
BY: DATE: 
R. JUPIN 03/15/2005 

Page 1of2 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
sediment. 

EQUATION: DEX = ___ C_s_x_C_F_x_SA_x_A_F_x_A_B_S_x_E_F_x _E_D __ 
BWxAT 

Where: 
DEX estimated exposure intake (mg/kg/day) 
Cs exposure point concentration in sediment (mg/kg) 
CF conversion factor (1.0E-6 kg/mg) 
SA = skin surface available for contact (cm2/day) 
ABS absorption factor (unitless) 
AF adherence factor (mg/cm2

) 

EF exposure frequency (days/year) 
ED exposure duration (years) 
BW body weight (kg) 
AT averaging time (days) 
CSFd dermal carcinogenic slope factor ((mg/kg/dayr1

) 

RfDd = dermal noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ILCR (Carcinogens) =Intake (mg/kg/day) x CSFd (mg/kg/day)-1 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDd (mg/kg/day) 

ASSUMPTIONS: 
Cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
ATc 
ATnc 
CSFd 
RfDd = 

13.1 mg/kg Chemical: Arsenic in gully sediment 
1.0E-06 kg/mg 

5700 cm2/day 
0.07 mg/cm2 

0.03 
52 days/year 
24 years 
70 kg 

25550 days 
8760 days 

1.5E+oo (mg/kg/dayr1 

3.0E-04 (mg/kg/day) 

3/24/2005 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NCWS CRANE, INDIANA 7448 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT 
ADULT RESIDENT 
BASED ON: 
U.S. EPA, JULY 2004 
BY: DATE: 
R. JUPIN 03/15/2005 

EXAMPLE CARCINJGENIC CALCULATION 

DEXc 13.1 m /k 

Page 2 of 2 

~~~~~~~~~~~~---r-~~-r-~~~~~~~~~~~~~~~ 

DEXc 1.09E-07 mg/kg/day J / 
ILCR 1.09E-07 mg/kg/day x 1.50E+OO (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ILCR = 1.GE-07 J 

EXAMPLE NON/INOGENIC_/LCULATIO/· / J ./ j 

DEXnc = 13.1 mg/kg x 1.0E-06 kg/mg x 5700 cm2/day x 0.07 mg/cm2 x 0.03 x 52 days/year x 24 years 

70.J· x 87~ays 

DEXnc 3.19E-07 mg/kg/day /_; 

HQ 3.19E-07 mg/kg/day I 3.00E-04 (mg/kg/day) = Hazard Quotient 

HQ = 1.1E-03 J 

3/24/2005 
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LEAD MODEL FOR WINDOWS Version 1.0 

Model Version: 1.0 Build 261 
Location: NSWC Crane, Crane, Indiana 
Site Name: SWMU 16 
Date: 4/12/2005 
Run Mode: Site Risk Assessment 

# Soil/Dust Data 

(Page 1 of 3) 

Average weighted concentration of lead in surface soil and sediments 
from the gullies = 242 mg/kg. 
# Water Data 
Average concentration of lead in groundwater= 13.6 ug/L. 

The time step used in this model run: 1 - Every 4 Hours (6 times a day). 

Air 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Time 
Outdoors 
(hours) 

1.000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

****** Diet ****** 

Ventilation 
Rate 

(mA3/day) 

2.000 
3.000 
5.000 
5.000 
5.000 
7.000 
7.000 

Age Diet Intake(ug/day) 

.5-1 5.530 
1-2 5.780 
2-3 6.490 
3-4 6.240 
4-5 6.010 
5-6 6.340 
6-7 7.000 

****** Drinking Water ****** 

Water Consumption: 
Age Water (L/day) 

.5-1 0.200 
1-2 0.500 
2-3 0.520 
3-4 0.530 
4-5 0.550 
5-6 0.580 
6-7" 0.590 

Lung 
Absorption 

(%) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Drinking Water Concentration: 13.600 ug Pb/L 

Outdoor Air 
Pb Cone 

(ug Pb/mA3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 



Model Version: 1.0 Build 261 
Location: NSWC Crane, Crane, Indiana 
Site Name: SWMU 16 
Date: 4/12/2005 
Run Mode: Site Risk Assessment 

****** Soil & Dust ****** 

Multiple Source Analysis Used 
Average multiple source concentration: 179.400 ug/g 

(Page 2 of 3) 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

242.000 
242.000 
242.000 
242.000 
242.000 
242.000 
242.000 

Alternate Intake ****** 

Age Alternate (ug Pb/day) 

.5-1 0.000 
1-2 0.000 
2-3 0.000 
3-4 0.000 
4-5 0.000 
5-6 0.000 
6-7 0.000 

179.400 
179.400 
179.400 
179.400 
179.400 
179.400 
179.400 

Maternal Contribution: Infant Model ****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Air 
(ug/day) 

0.021 
0.034 
0.062 
0.067 
0.067 
0. 093 
0.093 

Soil+Dust 
(ug/day) 

4.799 
7.486 
7.584 
7.693 
5.825 
5.286 
5.014 

Diet 
(ug/day) 

2.507 
2.574 
2.928 
2.855 
2.811 
2.990 
3.315 

Total 
(ug/day) 

8.560 
13. 122 
13. 764 
13. 913 
12.201 
12.089 
12.223 

Alternate 
(ug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
(ug/dL) 

4.6 
5.4 
5.1 
4.9 
4.2 
3.8 
3.5 

Water 
(ug/day) 

1.233 
3.028 
3.190 
3.298 
3.498 
3. 720 
3.800 



Model Version: 1.0 Build 261 
Location: NSWC Crane, Crane, Indiana 
Site Name: SWMU 16 
Date: 4/12/2005 
Run Mode: Site Risk Assessment 

Prob. Density (Blood Pb) 
25; 

j 

201 
i 
I 
! 

isl 
I 

10 

5 

(Page 3 of 3) 

OL.L...~~~~~.L_--====~~~~~~~~~~~~~ 

0 3 6 9 12 15 18 21 24 27 30 33 36 

Blood Pb Cone (ug/dL) 

Cutoff= 10.000 ug/dl 
Geo Mean = 4.461 
GSD= 1.600 
% Above = 4.293 
% Below= 95.707 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Site Risk Assessment 
Comment= SWMU 16 - EF = 1 day/Week 

Prob. Distribution ( o/t:) 

100!\, 

i 
I 
I 

751 

I 

50 

25 

ol__~~~~~.l--====~~~~~~~~~~~~~ 

0 3 6 9 12 15 18 21 24 27 30 33 36 

Blood Pb Cone (ug/dL) 

Cutoff = 10.000 ug/dl 
Geo Mean = 4.461 
GSD= 1.600 
% Above = 4.293 

Age Range = 0 to 84 months 
Time Step =Every 4 Hours 
Run Mode = Site Risk Assessment 
Comment= SWMU 16 - EF = 1 day/Week 



LEAD MODEL FOR WINDOWS Version 1.0 

Model Version: 1.0 Build 261 
Location: NSWC Crane, Crane, Indiana 
Site Name: SWMU 16 
Date: 4/12/2005 
Run Mode: Site Risk Assessment 

# Soil/Dust Data 

(Page 1 of 3) 

Average weighted concentration of lead in surface soil and sediment 
from the gullies = 356 mg/kg. 
# Water Data 
Average concentration of lead in groundwater= 13.6 ug/L. 

The time step used in this model run: 1 - Every 4 Hours (6 times a day). 

Air ****** 

Indoor Air Pb Concentration: 30.000 percent of outdoor. 
Other Air Parameters: 

Age 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Time 
Outdoors 
(hours) 

1.000 
2.000 
3.000 
4.000 
4.000 
4.000 
4.000 

Diet ****** 

Ventilation 
Rate 

(mA3/day) 

2.000 
3.000 
5.000 
5.000 
5.000 
7.000 
7.000 

Age Diet Intake(ug/day) 

.5-1 5.530 
1-2 5.780 
2-3 6.490 
3-4 6.240 
4-5 6.010 
5-6 6.340 
6-7 7.000 

Drinking Water 

Water Consumption: 
Age Water (L/day) 

.5-1 0.200 
1-2 0.500 
2-3 0.520 
3-4 0.530 
4-5 0.550 
5-6 0.580 
6-7 0.590 

Lung 
Absorption 

(%) 

32.000 
32.000 
32.000 
32.000 
32.000 
32.000 
32.000 

Drinking Water Concentration: 13.600 ug Pb/L 

Outdoor Air 
Pb Cone 

(ug Pb/mA3) 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 



Model Version: 1.0 Build 261 
Location: NSWC Crane, Crane, Indiana 
Site Name: SWMU 16 
Date: 4/12/2005 
Run Mode: Site Risk Assessment 

****** Soil & Dust ****** 

Multiple Source Analysis Used 
Average multiple source concentration: 259.200 ug/g 

(Page 2 of 3) 

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
Outdoor airborne lead to indoor household dust lead concentration: 100.000 
Use alternate indoor dust Pb sources? No 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 

.5-1 356.000 259.200 
1-2 356.000 259.200 
2-3 356.000 259.200 
3-4 356.000 259.200 
4-5 356.000 259.200 
5-6 356.000 259.200 
6-7 356.000 259.200 

****** Alternate Intake ****** 

Age Alternate (ug Pb/day) 

.5-1 0.000 
1-2 0.000 
2-3 0.000 
3-4 0.000 
4-5 0.000 
5-6 0.000 
6-7 0.000 

****** Maternal Contribution: Infant Model ****** 

Maternal Blood Concentration: 2.500 ug Pb/dL 

***************************************** 
CALCULATED BLOOD LEAD AND LEAD UPTAKES: 
***************************************** 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Year 

.5-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Air 
(ug/day) 

0.021 
0.034 
0.062 
0.067 
0.067 
0.093 
0.093 

Soil+Dust 
(ug/day) 

6.841 
10.626 
10.803 
10.991 

8.379 
7.624 
7.242 

Diet 
(ug/day) 

2.450 
2.504 
2.859 
2.797 
2. 772 
2.957 
3.283 

Total 
(ug/day) 

10.517 
16.111 
16.839 
17,084 
14.669 
14.353 
14.381 

Alternate 
(ug/day) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Blood 
(ug/dL) 

5.6 
6.6 
6.2 
5.9 
5.1 
4.5 
4.1 

Water 
(ug/day) 

1.205 
2.946 
3.115 
3.230 
3.450 
3.678 
3.763 



Model Version: 1.0 Build 261 
Location: NSWC Crane, Crane, Indiana 
Site Name: SWMU 16 
Date: 4/12/2005 
Run Mode: Site Risk Assessment 

Prob. Density (Blood Pb) 
25 

20 

(Page 3 of 3) 

6 9 12 15 18 21 24 27 30 33 36 

Blood Pb Cone (ug/dL) 

Cutoff= 10.000 ug/dl 
Geo Mean= 5.393 
GSD= 1.600 
% Above = 9.448 
% Below = 90.552 

Prob. Distribution ( % ) 
100 

75 

50 

25 

Age Range = 0 to 84 months 
Time Step = Every 4 Hours 
Run Mode = Site Risk Assessment 
Comment= SWMU 16 - EF = 2 days/week 

01L_~~~~~_L___~~-====~~~~~~~~~~~ 

0 3 6 9 12 15 18 21 24 27 30 33 36 

Blood Pb Cone (ug/dL) 

Cutoff= 10.000 ug/dl 
Geo Mean = 5393 
GSD= 1.600 
% Above = 9.448 

Age Range = 0 to 84 months 
Time Step =Every 4 Hours 
Run Mode = Site Risk Assessment 
Comment= SWMU 16 - EF = 2 days/week 



Calculations of Preliminary Remediation Goals (PRGs) 

SITE NAME: 
LOCATION: 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE, CRANE, INDIANA 

RECEPTOR: CONSTRUCTION WORKER 
MEDIA: SURFACE/SUBSURFACE SOIL 
DATE: APRIL 12, 2005 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

PbS x x Soil lead concentration ug/g or ppm 

Rrc1al/11m1cmal x x Fetal/maternal PbB ratio 

BKSF x x Biokinetic Slope Factor 
ug/dL per 

ug/day 

GSD1 x x Geometric standard deviation PbB 
----· 

Pb Bo x x Baseline PbB ug/dL 

!Rs x Soil ingestion rate (including soil-derived indoor dust) g/day 

IRs+ll x Total ingestion rate of outdoor soil and indoor dust g/day 

Ws x Weighting factor: fraction of IRs+D ingested as outdoor soil 

Ksll x Mass fraction of soil in dust 

AFs.11 x x Absorption fraction (same for soil and d~-----

EFs.1> x x Exposure frequency (same for soil and dust) days/yr 

ATs.ll x x Averaging time (snme for soil and dust) da s/yr 

PbB.i1u1t PbB of adult worker, geometric mean ug/dL 

PbBretal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 

Target PbB level of concern (e.g., 10 ug/dL) ug/dL 

PbB1) Probability that fetal PbB > PhB,, assuming lognormal distribution % 

Equation I does not apportion exposure hetween soil and dust ingestion (excludes Ws. K~.;ii). 

When IRs = IRs-1-n and Ws = 1.0, the equations yield the same PbBki:ii.n.rJ:;· 

*Equation I, based on E . l, 2 in USEPA (1996). 

PbB •dull= (PbS*BKSF*IR5+11*AFs.D*EFs/ATs.nl + Pb80 

PbB fet•I, 0.95 = PbB"'"'' * (Gsor
645 

• R) 

**Equation 2, alternate approach based on Eq. I, 2, and A-19 in USEPA (1996). 

PbB adult= 
PbS*BKSF*([ORs+nl* AFs'EF5*Ws]+[KsD *(IRs+nl*( 1-Ws)* AF11*EFnlJ/365+PbB0 

PbB re1a1. o.95 = PbBadidi * (GSD, 1.
04

; * R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 

Worker 

82.2 82.2 

0.9 0.9 0.9 0.9 
------ -------------

0.4 0.4 0.4 0.4 
--------- ----

2.18 2.18 2.18 2.18 
-------- ----------- -- - . 

1.53 1.53 l .. 'i.1 I ..'i.1 
-------·- -----· 

0.100 0.050 

0.100 0.050 
----- ------ -- ---- --

1.0 1.0 
----- ·--------~-

0.7 0.7 

0.12 0.12 () 12 0.12 
-----

150 219 150 219 

180 365 180 .165 

1.9 1.5 1.9 1.5 

6.0 5.0 6.0 5.0 

10.0 10.0 10.0 10.0 

1.1% 0.5% 1.1% 0.5% 



Calculations of Preliminary Remediation Goals (PRGs) 

SITE NAME: 
LOCATION: 
RECEPTOR: 
MEDIA: 
DATE: 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE, CRANE, INDIANA 
OCCUPATIONAL WORKER AND ADULT TRESPASSER 
SURFACE SOIUGULL Y SEDIMENT 
APRIL 12, 2005 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 05/19/03 

'~O,~~up~'tional. Adrut . · Occupational Adult 
· Worker · Worker Tres asser 

PbS 

BKSF 

x 
x 

x 

X Soil lead concentration 

X Fetal/maternal PbB ratio 

X Biokinetic Slope Factor · ug/dL per 
0

_
4 ug/day 0.4 0.4 

lt-~~~~~~~-+-~~+-~-t-~~~~~~~~~~~~~~~~~~~~~~r~~~~-H~~~~~~--+-~~~~~----

GSD; X X Geometric standard deviation PbB 2.18 2.18 2.18 
11-~~~~~~~-t-~~t--~-t-~~~~~~~~~~~~~~~~~~~~~~r~~~~-11~~~~~~-r~~~~--~~~-~-

,,_~~-P_b_B~o~~~r--X~+--X~+B_a_s_el_in_e_P_b_B~~~~~~~~~~~~~~~~~~r~-t~1g/_dL~-•r~~-l_._5_3~~-r-~--'-·5_3~--1~--!_2~-~-
IRs X Soil ingestion rate (including soil-derived indoor dust) g/day 0.050 0.050 

IRs+D X Total ingestion rate of outdoor soil and indoor dust g/dny 

Ws X Weighting foctor; fraction of IRs+1> ingested ns outdoor soil 

Ksn X Mass fraction of soil in dust 

AFs.n x X Absorption fraction (same for soil and dust) 

EFs.D x X Exposure frequency (same for soil and dust) days/yr 

ATs.n x X Averaging time (same for soil and dust) days/yr 

PbB of adult worker, geometric mean ug/dL 

95th percentile PbB among fetuses or adult workers ug/dL 

Target PbB level or concern (e.g., 10 ug/dL) ug/dL 

PbB1) Probabili1y that fetal PbB > PbB., assuming lognormal distribution % 

Equation I does not apportion exposure hetween soil nnd dust ingestion (excludes Ws, Ksn). 

When IRs = IR.s+r> and Ws = 1.0. the equations yield the same PbBrdato.CJS· 

*Equation I, based on Eq. I, 2 in USEPA (1996). 

(PbS*BKSF*IRs+n*AFs.n*EF,iATs.nl + PbBo 

fetal, o.95 = PbB,,.h,11 * (GSD, 1.
64

-
1 * R) 

**Equation 2, alternate a roach based on Eq. 1, 2, and A-19 in USEPA (1996). 

PbB adult = PbS*B KSF*([(IRs+nl* AF,*EF,*W,]+[Ksn*(lRs+nl*( 1-W,)* AF,,*EFnJl/365+PbB0 

B fetat,0.95 = PbB"''"'' * (GSD;t.
641 * R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Learl 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 

------

0.12 0.12 
--·------

219 52 

365 365 

1.9 1.6 

6.1 5.2 

10.0 10.0 

1.1% 0.7% 

0.050 
---- --------

1.0 

0.7 

0. 12 
-----· .. 

219 

365 

1.9 

6.1 

10.0 

1.1% 

0.4 

0.050 

1.0 

0.7 

0.12 

52 

365 

1.6 

5.2 

10.0 

0.7% 



APPENDIX I.4 
 

BUILDING 146 INDOOR AIR EVALUATION 



TABLE2.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - BUILDING 146 INOOOR AIR 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 
NSWCCRANE 

CRANE, INDIANA 

Exposure 
Point 

CAS 
Number 

Chemical 
Sample of Maximum Freq~:ncy 

Concentration 
Minimum Maximum 

Concentration(1I Concentration111 

Building 146 Volatile Or anic Com ounds 
79-01-6 4.46 J 11.3 146ASIN04 

Footnotes 
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. 
2 - Values presented are sample-specific quantitation limits. 
3 - The maximum detected concentration is used for screening purposes. 
4 - No upgradient or background air samples were collected. 

Detection 

6/10 

5 - Oak Ridge National Laboratory (ORNL) Regional Screening Level (ASL). Carcinogenic values represent an incremental cancer risk of 1.0E-06 
(carcinogens denoted with a ·c- flag) (ORNL, Seplember 12, 2008). 

6 - IDEM Oratt Vapor Intrusion Pilot Plant Guidance Appendix VIII, Table 2 - 30 year chronic action levels (IDEM, 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 
146ASIN01 
146ASIN02 
146ASIN03 
146ASIN04 
146ASIN05 
146ASIN06 
146ASIN06 

146ASIN06-D 
146ASIN07 
146ASIN08 
146ASOT01 

Range of 

Nondects<21 

4.73-5.37 

Concentratio 
n Used for 

Screening131 

11.3 

Upgradlent 
Concentrations(4

) 

ORN~rRSL Potential :iio~~i;:.i:6 
(Residentia1)151 ARARITBC

161 
Source16> 

NA 12 c 12 IDEM 

Definitions: 
ARAR/TBC =Applicable or Relevant and Appropriate Requirements To Be Considered 
C = Carcinogen 
COPC =Chemical Of Potential Concern 
J = Estimated value 
NA= Not Applicable/Not Available 

Rationale Codes: 
For selection as a COPC: 
ASL = Above Screening Level and site background. 

For elimination as a COPC: 
BSL = Below Screening Level 

11/19/2008 



Scenario Timeframe: Current/Future 
Medium: Air 
Exnnsure Medium: Indoor Air 

TABLE 3.1.RME 
EXPOSURE POINT CONCENTRATION SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
NSWC CRANE, CRANE, INDIANA 

Maximum 
Exposure Point Chemical of 

Potential Concern 
Units Arithmetic 95% UCL Concentration 11-----~----~-=E:.:xc::o:.:s:.:u:.:.;re::..:..P~o:.:.;in:.:.;t ~C~o;.:.nc:.:e::.:.n;.:;tr:.:::a:.:ti~on;.;.__...---------~I 

Mean (Distribution) (Qualifier) Value Units Statistic 

Buildin 146 T richloroethene u m3 5.83 7.68 N 
For non-detects, 1/2 sample quantitation limit was used as a proxy concentration. 
N =Normal 

11. u /m3 Student-t UCL 

1 • The Shapiro-Wilks W test indicates that the data are normally distributed. The ProUCL guidance recommends that the 95% Student-I UCL be used as 
the exposure point concentration. 

Exposure point concentrations for the RME scenarios are also the exposure point concentrations for the GTE scenarios. 

Rationale 

W-Test(1) 

11/19/2008 



cenario Timeframe: Current/Future 

Exposure Route Receptor Population 

Inhalation Occupational Workers 

Notes: 

1 - Length of typical work day. 

Sources: 

Receptor Age 

Adult 

Exposure Point Parameter 

Code 

Building 146 CA 

IR 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

TABLE 4.1.RME 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Parameter Definition Value 

Chemical concentration in air Calculated 

Inhalation Rate 2.5 

Exposure Time 8 

Exposure Frequency 250 

Exposure Duration 25 

Body Weight 70 

Averaging Time (Cancer) 25550 

Averaging Time (Non-Cancer) 9125 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPN540/1-86/060. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24. 

Unit Intake Calculations 

Inhalation Intake= (IR x ET x EF x ED)/(BW x AT) 

Cancer Inhalation Intake = 6.99E-02 Noncancer Inhalation Intake = 1.96E-01 

Units Rationale/ Intake Equation/ 
Reference Model Name 

mg/m3 U.S. EPA, 2002 Intake (mg/kg/day) = 

m3/hour U.S. EPA, 1993 

hours/day (1) CA x JR x ET x EF x ED 

days/year U.S. EPA, 1993 BWxAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

11/19/2008 



TABLE 4.1.CTE 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CENTRAL TENDENCY EXPOSURES 

enario Timeframe: Current/Future 

dium: Indoor Alr 

Exposure Route Receptor Population 

Inhalation Occupational Workers 

Notes: 

1 - Length of typical ""'"'day. 

Sources; 

Receptor Age Exposure Point 

Adult Building 146 

NSWC CRANE, CRANE INDIANA 

Parameter Parameter Definition 

Code 

CA Chemical concentration in air 

IA Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT.C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. U.S. EPA/540/1-86/060. 

U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

U.S. EPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWEA 9285.6-1 O. 

Unit Intake Calculations 

Inhalation Intake= (IA x ET x EF x ED)/(BW x An 

Value 

Calculated 

2.5 

8 

219 

9 

70 

25550 

3285 

Cancer Inhalation Intake= 2.20E-02 Noncancer Inhalation Intake = 1.71 E-01 

Units Rationale/ Intake Equation/ 

Reference Model Name 

rng/rn3 U.S. EPA, 2002 Intake (mg/kg/day) = 

m3/hour U.S. EPA, 1993 

hours/day (1) CAx IA x ETx EFx ED 

days/year U.S. EPA, 1993 BW xAT 

years U.S. EPA, 1993 

kg U.S. EPA, 1993 

days U.S. EPA, 1989 

days U.S. EPA, 1989 

11/19/2008 



cenario Tlmeframe: 

Receptor Population: Occupational Workers 

Receptor e: Adult 

Medium Exposure Medium 

Surface Soil Air 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Building 146 Inhalation 

Exp. Route Total 

Exposure Point Total 

TABLE71.RME 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value I Units Intake/Exposure Concentration I CSF/Unit Risk 

Value I Units I Value I Units 

Trichloroethene 0008 I mg/m3 5.4E-04 I (mg/kg/day) I 7.0E-03 I (mg/kg/day)' 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calculations 

Cancer Risk Intake/Exposure Concentration I RID/RIC Hazard Quotient 

Value I Units I Value I Units 

3.aE-06 t.SE-03 I (mg/kg/day) I NA I {mg/kg/day) --
3.8E-06 

:lSE-06 

3.B•·06 I 

3.8E-06 I 
3.SE-06 Total of Receptor Hazards Across All Media 

11/19/2008 



Scenario Timeframe: 

Receptor Population: Occupational Workers 

Receptor A e: Adult 

Medium Exposure Medium 

:Surface SoM Air 

Exposure Medium Total 

Medium Total 

Exposure Point Exposure Route 

Building 146 Inhalation 

Exp. Route Total 

Exposure Point Total 

TABLE7.1.CTE 

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE lNOIANA 

Chemical of EPC Cancer Risk Calculations 
Potential Concern Value I Units Intake/Exposure Concentration I CSF/Unit Risk 

Value I Units I Value I Units 

Trichloroethene 0.008 I mg/m3 1.7E-04 I (mg/kg/day) I 7.0E-03 I (mglkg/dayf' 

Total of Receptor Risks Across All Media 

Non-Cancer Hazard Calculations II 
Cancer Risk Intake/Exposure Concentration I AfO/RIC Hazard Quotient 

Value I Units \ Value \ Units 

t.2E-06 1 .3E-03 I (mg/kg/day) I NA j (mg/kg/day) -- II 

1.2E-06 

1.2E-06 

1.2E-06 Total of Receptor Hazards Across All Media 

11/19/2008 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surface Soil Air Building 146 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethane -- 4E-06 -- --

Chemical Total -- 4E-06 -- --

Receptor Risk Total 

Non·Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

4E-06 Liver -- -- --

4E-06 -- -- -- --

4E-06 I -- I 
4E-06 .. 

4E-06 I .. I 
4E-06 Receptor HI Total 

11/19/2008 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupational Workers 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Surface Soil Air Bunding 146 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

TABLE 9.1.CTE 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSWC CRANE, CRANE INDIANA 

Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethane -- 1E-06 -- --
Chemical Total -- 1E-06 .. .. 

Receptor Risk Total 

Non-Carcinogenic Hazard Quof1ent 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

1E-06 Liver -- -- -- -· 
1E-06 .. .. .. 

1E-06 .. 

1E-06 .. 

1E-06 .. 

1E-06 Receptor HI Total .. 

11/19/2008 



APPENDIX 1.5 

BACKGROUND ANALYSIS 



LIST OF TABLES 
RAGS PART D TABLE 9 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

Table No. 

9.1.RME 
9.2.RME 
9.3.RME 
9.4.RME 
9.5.RME 
9.6.RME 
9.7.RME 
9.8.RME 
9.9.RME 
9.10.RME 

REASONABLE MAXIMUM EXPOSURES 
Maintenance Workers 
Occupational Workers 
Adolescent Trespassers 
Construction Workers 
Child Recreational Users 
Adult Recreational Users 
Lifelong Recreational Users 
Child Residents 
Adult Residents 
Lifelong Residents 

4/12/2005 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surface Soil Surface Soll 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

!Medium Total 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF3 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion liihalation Dermal External 

(Radiation) 

Trichloroethane 1E·11 

Benzo(a)anthracene 7E-08 6E-08 

Benzo(a)pyrene 6E-07 SE-07 

Benzo(b)fluoranthene 6E-08 SE-08 

Oibenzo{a,h)anthracene 1E-07 9E-08 

lndeno(1.2.3-cd)pyrene 3E-08 3E-08 

Naphthalene 

Aluminum 

Antimony 

Arsenic 3E-07 6E-08 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

!chemical Total 1E-06 BE-07 

Trichloroethene SE-10 

Benzo(a)anthracene 
Benzo(a)pyrene 4E-11 

Benzo(b)ftuoranthene 

Dibenzo{a,h)anthracene 

tndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 
Arsenic SE-10 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

!chemical Total 1E-09 

Non-Carcinogenic Haz~rd Ouotien1 

Exposure Primary Ingestion Inhalation Dermril Exposure 

Routes Total Target Organ(s) Routes Total 

tE-11 Liver 0.00000001 0.0000000 I 

t E-07 NA 

t E-06 NA 

t E-07 NA 

2E-07 NA 

6E-08 NA 

Body Weight 0.0000001 0 0000001 0.0000002 

CNS 0.001 0.001 

Blood O.OOt n 001 

4E-07 Skin. CVS 0.002 0.0004 0.002 

GS 0.0002 0 0002 

None Reporled 0.007 0.001 

NA 

CNS 0_0005 n 000:1 

Kidney 0.003 o.oo:i 

2E·06 0.01 0.0004 001 

O.Ot 

on 

SE·tO Liver 0.000001 0.000001 

NA 

4E-11 NA 

NA 

NA 

NA 

Nasal 0.00001 0.00001 

CNS 0.0002 0.0002 

NA 

5E·10 NA 

NA 

NA 

NA 

CNS 0.0004 0.0004 

NA 

1E-09 0.0006 

1E-09 

~~f 1HSHI 

4/12/2005 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surface Water Surface Water 

Exposure 

Poinl 

Gullies 

Exposure Point Total 

Chemical 

or Potential 

Concern 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Vanadium 

Zinc 

Chemical Tolal 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE 1,NDIANA 
PAGE 2 OF 3 

Ingestion Inhalation 

Carcinogenic Risk 

Dermal 

1E-08 

SE-09 

SE-09 

2E-08 

Exlernal 

(Radiation) 

Exposure 

Roules Total 

1E-08 

SE-09 

SE-09 

2E-08 

2E·OB 

Primary 

Targel Organ(s) 

Liver 

Prostate 

CNS 

Blood 

Skin. CVS 

Kidney 

Kidney 

Fetotoxicity. GS, Bone 

None Reported 

NA 

CNS 

Kidney 

Stood 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Derma! 

0.000005 

0.00004 

0.00002 

0.0006 

0.00003 

0.0003 

0.0006 

0.0006 

0.00006 

0.0008 

0001 

0 000006 

0.004 

Exposure 

Roules Total 

0.000005 

0.00004 

0.00002 

0.0006 

0.00003 

0.0003 

0.0006 

0.0006 

0.00006 

0.0008 

0001 

0.000006 

0.004 

0004 

Exposure Medium Total 2E-08 0.004 

0.004 Medium Total 

Surface Water Surface Waler Turkey Creek 1 E-09 1 E-09 Skin. CVS 0 000008 0 OOOOOA 

'--=========' W=a=1e,.r)====lf----+----f-----+-----fr========ll CNS 0.003 0003 
= 1 E-09 I 1 E-09 I 0.003 0.003 

Exposure Point Tolal ~ Q_OQ3 

Exposure Medium Total 0.003 
1~M=e=d=lu=m=T=o=la=l======:!b======'=======================i"===================" - ======================<l>====o=o=03==~l 

4/12/2005 



Scenario Timeframe: CurrenVFuture 

Receptor Population: Maintenance Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Sediment Sediment 

Exposure 

Point 

Gullies 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

TABLE 9.1.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

Ingestion Inhalation 

lE-08 

7E·07 

7E-07 

Carcinogenic Risk 

Dermal 

9E·09 

1E·07 

lE-07 

External 

(Radiation) 

Exposure 

Routes Total 

2E·08 

BE-07 

Primary 

Target Organ(s) 

NA 

CNS 

Blood 

Skin, CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.001 

0.01 

0.004 

0.002 

0.003 

0.003 

0.02 

Inhalation Dermal 

0.0008 

0.0004 

Exposure 

Routes Total 

0.001 

001 

0005 

0.002 

0 003 

0.003 

0.02 

0.002 0.002 

0.0003 0.0003 

0.0007 0.0007 

0.004 0.004 

0.002 0.002 

BE-07 0.05 0.001 0.05 

Exposure Point Total ~~ o_os 
l;==========E=xp=o=s=ur=a=M=a=d=iu=m=T=o=ta=l=============================i:,,.,=================================== . ===========================================i,,.,===o=o=5====~I 

Medium Total 

Sediment Sediment Turkey Creek Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

2E-06 

2E-06 

3E-07 

3E-07 

BE 07 0.05 

2E-06 

2E-06 

CNS 

Skin, CVS 

None Reported 

CNS 

Kidney 

0.0010 

0.010 

0.04 

0.002 

0.005 

0.06 

0.002 

0.0010 

0.01 

0.04 

0.002 

0.005 

0.06 

Exposure Medium Tolal 0.06 

Exposure Point Total ~ 0.06 

1~M=e=d=iu=m=T=o=t=al============='"=====================================================ii===================================== ===========================================9F====o=.0=6====9I 

Receptor Total Receptor Risk Total Recep1or HI Total 0.1 

Total Blood HI 

Total Body We1gh1 HJ 

Total CNS HI 

Tolal CVS HI 

Tolal GS HI 

Total Kidney HI 

Total Liver HI 

Total Skin HI 

Total Nasal H! 

Total None Repor1ed HI 

To1al Pros!a!e HI 

0.02 

00007 

0.01 

0.02 

0.004 

002 

0.000006 

0.02 

000001 

0.07 

0.00004 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupattonat Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Surface Soil Surface Soil 

Exposure 

Poinl 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE I OF 2 

Chemical Carcinogenic Risk 

of Polential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

Trichloroethene IE-10 

Benzo(a)anthracene 7E-07 6E-07 

Benzo(a)pyrene 6E-06 5E-06 

Benzo(b )fluoranthene 7E-07 6E-07 

Oibenzo(a.h)anthracene 1 E-06 1E-06 

lndeno(1,2.3-cd)pyrene 3E-07 3E-07 

Naphthalene 

Antimony 

Copper 

Iron 

Lead 

!chemical Total 9E-06 8E-06 

Trichloroethene 5E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 4E-10 

Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 
Anlimony 
Copper 

Iron 
Lead 

!chemical Total 5E-09 

1, 1,2,2-Telrachloroelhane 1 E-06 3E-08 

1.1.2-Trichloroethane 4E-06 8E-08 

1, 1-Dichloroethene 

1.2,3-Trichloropropane 1E-08 3E-10 

1.2-Dichloroethane 5E-07 6E-09 

Benzene 3E-07 1E-08 

Bromodichloromethane 3E-07 6E-09 

Carbon Tetrachloride 1E-06 8E-08 

Chloroform 

Non-Carc1nogernc Hazrird Ouo\1ent 

Exposure Primary Ingestion lnhalahon Dermal Exposure 

Routes Tolal Target Organ(s) Routes To!al 

1 E-10 Liver 0.00000006 0.00000006 

1 E-06 NA 

1 E-05 NA 

I E-06 NA 

2E-06 NA 

6E-07 NA 

Body Weight 0.000001 0.000001 0.000002 

Blood 0.01 0.01 

GS 0.002 0.002 

None Reported 0.07 0.07 

NA 

§1§1 
0.09 0.000001 

0.09 

Liver 0.00001 0.00001 

NA 

4E-10 NA 

NA 

NA 

NA 

Nasal 0.0001 0.0001 

NA 

NA 

NA 

NA 

5E-09 0.0001 0.0001 

0.0001 

2E-05 0.09 

1E-06 Liver 0.0002 0.000008 0.0003 

4E-06 Blood 0.04 0.001 0.05 

Liver 0.002 0.00007 0.002 

1E-08 Blood 0.002 0.00007 0.002 

5E-07 None Reported 0.0007 0.000009 0.0007 

3E-07 Blood 0.004 00002 0.004 

3E-07 Kidney 0.0007 0.00001 0.0007 

1E-06 Liver 0.04 0.002 0.04 

Liver 0.004 0.00009 0.004 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Occupalional Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Poinl Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

TABLE 9.2.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 2 

Chemical Carcinogenic Risk 

or Polential 

Concern Ingestion Inhalation Dermal External 

(Radiation) 

cis· 1,2·Dichloroethene 

Methylene Chloride 7E-08 6E-10 

Tetrachloroethene 2E-05 3E-06 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 1E-03 4E-05 

Vinyl Chloride 1E-04 2E-06 

Pyridine 

2-Nitrotoluene 1E-07 4E-09 

2.4,6-Trinitrotoluene 3E-08 2E-10 

2-Amino-4,6-Dinilrotoluene 

4-Amino-2,6-Dinitrotoluene 

RDX 1E-05 2E-08 

Antimony 

Iron 

!chemical Total 1E-03 4E-05 

Receptor Risk Total 

Exposure 

Roules Total 

7E-08 

2E-05 

1E-03 

1E-04 

1 E-07 

3E-08 

1E-05 

1E-03 

1E-03 

1E-03 

'r M 

1E-03 

Primary 

Target Organ(s) 

Blood 

Liver 

Liver 

Liver. Kidney 

Blood 

Liver 

Liver 

Liver 

Spleen 

Liver 

Liver 

Liver 

Prostate 

Blood 

None Reported 

Non-Carcinogenic Hazard Quotient 

Ingestion 

0.3 

0.0004 

0.01 

0.0009 

0.001 

0.4 

0.08 

0.02 

0.0002 

0.006 

0.06 

0.04 

0.08 

0.02 

1.0 

Inhalation Dermal 

0.008 

0.000004 

0.002 

0.00008 

0.00003 

0.02 

0.0010 

0.00007 

0.000005 

0.00003 

0.0006 

0.001 

0.0002 

0.0001 

0.0008 

0.03 

Receplor HI Total 

Total Blood HI 

Total Body Weigh! HI 

Tolal GS HI 

Total Kidney HI 

Total Liver HI 

Total Nasal HI 

Total None Reported HI 

Total Prostate HI 

Total Spleen HI 

Exposure 

Roules To1al 

03 

0.000-1 

0.01 

0.001 

0.001 

0.4 

0.08 

0.02 

0.0002 

0.006 

0.06 

0.04 

0.08 

0.02 

1.0 

2 

l~I 
0.4 

0.000002 

0.002 

0.002 

0.7 

0.0001 

1 

0.08 

0.0002 
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Scenario Timeframe: CurrenVFuture 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Surtace Soil 

Medium Total 

Surface Water 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Surface Water Gullies 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Antimony 

Copper 

Iron 

Lead 

Trichloroethane 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)lluoranthene 

Dibenzo(a.h)anthracene 
lndeno( 1,2,3-cd)pyrene 

Naphlhalene 

Antimony 
Copper 

Iron 
Lead 

Trichloroethene 

RDX 

Antimony 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

NSWC CRANE, CRANE INDIANA 

PAGE 1OF3 

Ingestion Inhalation 

1E-11 

5E-08 

4E-07 

5E-08 

9E-08 

2E-08 

7E-07 

BE-11 

7E-12 

9E-11 

1E-08 

1E-07 

Carcinogenic Risk 

Dermal 

4E-08 

4E-07 

4E-08 

7E-08 

2E-08 

6E-07 

1E-08 

6E-09 

External 

(Radiation) 

Exposure 

Routes Tolal 

1E-11 

1E-07 

8E-07 

9E-08 

2E-07 

4E-08 

1E-06 

BE-11 

7E-12 

~HE-11 
3E-08 

1E-07 

Primary 

Target Organ(s) 

Liver 

NA 

NA 

NA 

NA 

NA 

Body Weight 

Blood 

GS 

None Reported 

NA 

Liver 
NA 

NA 

NA 

NA 

NA 

Nasal 
NA 

NA 

NA 

NA 

Liver 

Prostate 

Blood 

Kidney 

Kidney 

Fetotoxicily. GS, Bone 

None Reported 

NA 

CNS 

Non-Carcinogenic ·Hazard Quotient 

lngeslion Inhalation Dermal 

0.00000001 

0.0000002 0.0000002 

0.002 

0.0003 

0.01 

0.01 0.0000002 

0.0000005 

0.000005 

0.000005 

0.00001 0.00001 

0.003 0.0001 

0.005 0.002 

0.0009 0.0009 

0.001 0.002 

0.0004 0.002 

0.003 0.0002 

0.002 0.003 

Exposure 

Routes Tolal 

0.00000001 

0.0000004 

0.002 

0.0003 

0.01 

0.01 

0.01 

0.01 

0 0000005 

0.000005 

0.000005 

0.000005 

0.000005 

0.01 

0.00003 

0.003 

0.007 

0 002 

0.003 

0.003 

0.004 

0.005 
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Scenario Timeframe: Currenl/Future 

Receptor Population: Trespassers 

Receptor Age: Adolescents 

Medium 

Surface Waler 

Medium Total 

Surface Water 

Medium Total 

Sediment 

Medium Total 

Exposure Exposure 

Medium Point 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Exposure Point Total 

Exposure Medium Tolal 

Sediment Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Receplor Total 

Chemical 

of Potential 

Concern 

Zinc 

!chemical Tatar 

Manganese (Waler) 

!chemical Total 

Benzo(a)pyrene 

Anlimony 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Zinc 

!chemical Total 

Iron 

Manganese (Soil) 

!chemical Total 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE IN DIANA 

PAGE 2 OF 3 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

.. .. .. --
I 2E-07 -- 2E-08 --

ii 

--

I 
--

I 
--

I 
--

-- -- -- --

8E-09 -- 7E-09 --

-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --

-- -- ... --

-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

I 8E-09 -- 7E-09 --

-- -- -- --
-- -- -- --

I -- -- -- --

Receptor Risk Total 

Non-Carcinogenic Hazard Ouohent 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

-- Blood 0.0006 0.00002 0.0006 

I 2E-07 I 0.02 0.010 0.03 

I 2E-07 I m 2E-07 

2E-07 

l -- I CNS 0.007 -- 0.01 

r 

-- 0.007 -- 0.01 

--

681 --

--

2E-08 NA -- -- --
-- Brood 0.02 .. 0.02 

-- Kidney 0.004 -- 0.004 

-- Kidney 0.005 -- 0.0006 0.005 

-- GS 0.006 -- -- 0.006 

-- None Reported 0.04 .. 0.04 

-- NA .. --
.. CNS 0.003 0 OO:l 

-- CNS 0.0005 0.000!i 

-- Body Weight 0.001 0.001 

-- Blood 0.003 -- 0003 

2E-08 008 0.0006 0.08 

2E-08 008 

-- None Reported 0.07 .. 0 . 

CNS 0.004 0. 

-- 0.07 -- 0.07 

-- 0.07 

-- 007 

-- 0.07 

1E-06 Receptor HI Total 0.2 
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Scenario Timeframe: CurrenVFuture 

Receptor Populalion: Trespassers 

Receptor Age: Adolescents 

Medium Exposure 

Medium 

Exposure Chemical 

Point of Potential 

Concern 

TABLE 9.3.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

Carcinogenic Risk 

Ingestion I Inhalation 

I 
Dermal I External I 

(Radiation) 

Exposure 

Roules Total 

Primary 

I Target Organ(s) 

Non-Carcinogenic Hazard Quotienl 

Ingestion 

I 
Inhalation I Dermal 

Total Blood HI 

Tolal Body Weighl HI 

Tolal CNS HI 

Total GS HI 

Total Kidney HI 

Total Liver HI 

Tatar Nasal HI 

Total None Reported HI 

Total Prostate HI 

I 
Exposure 

Routes Total 

0.03 

0.001 

0.03 
0.009 
0.01 

0.00003 

0.000005 

0. t 

0.003 
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Scenario Timerrame: Future 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

Poinl 

Surface Soil/Subsurface Soil Surface/Subsurface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Groundwater Groundwater SWMU 16 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoran!hene 

Dibenzo(a,h)anthracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Antimony 

Copper 

Iron 

Lead 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo (a, h) an I h race ne 
lndeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Antimony 
Copper 
Iron 
Lead 

Chemical Total 

1.1,2.2-Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1,2·Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

NSWC CRANE, CRANE IN DIANA 

PAGE 1OF3 

2E-09 

6E-09 

2E-11 

4E-10 

1E-09 

4E-10 

SE-09 

2E-09 

6E-09 

2E-11 

4E·10 

1 E-09 

4E-10 

SE-09 

Non-Carcinogenic Hazarrl Quotient 

lngeslion Inhalation Dermal 

0.0000001 

0.000003 0.000001 

0.02 

0.003 

0. 1 

0.2 0.000001 

0.00003 

0.0003 

0.0004 

Liver 0.00001 

Blood 0.002 

Liver 0.0001 

Blood 0.0001 

None Aeporled 0.00002 

Blood 0.0003 

Kidney 0.00002 

liver 0004 

Liver 0.0002 

Exposure 

Routes Total 

0.0000001 

0.000004 

0.02 

0.003 

0.1 

0.2 

0.2 

0.2 

0 00003 

0.0003 

0.0004 

00004 

0.0004 

0.2 

0.00001 

0.002 

0.0001 

0.0001 

0.00002 

0.0003 

0.00002 

0.004 

0.0002 
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Scenario Timelrame: Future 

Receptor Population: Construction Workers 

Receplor Age: Adull 

Medium Exposure 

Medium 

Exposure 

Point 

Groundwater Groundwa1er SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

or Potential 

Concern 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1.2-Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrololuene 

RDX 

Iron 

Chemical Tolal 

1.1.2.2-Telrachloroe!hane 

1, 1.2-Trichloroethane 

1.1 ·Dichloroe!hene 

1.2.3· Trichloropropane 

1.2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1.2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nilrotoluene 

NSWC CRANE, CRANE INDIANA 

Ingestion 

PAGE 2 OF 3 

Inhalation 

3E-09 

1E-08 

2E-09 

BE-10 

2E-09 

5E-09 

7E-11 

3E-09 

2E-06 

7E-09 

Carcinogenic Risk 

Dermal 

5E-11 

2E-07 

3E-06 

lE-07 

3E-10 

lE-11 

1E-09 

3E-06 

External 

(Radiation) 

Exposure 

Routes Total 

5E·11 

2E-07 

3E-06 

lE-07 

3E-10 

lE-11 

lE-09 

3E-06 

3E-09 

1 E·OB 

2E-09 

BE-10 

2E-09 

5E-09 

7E-11 

3E-09 

2E-06 

7E-09 

Non-Carcinogenic Hazard Quotient 

Primary lngeslion lnhalahon Dermal ExposurP. 

Targel Organ(s) Routes Total 

Blood 0.02 002 

Liver 0.000008 0 000008 

Liver 0.003 0.003 

Liver. Kidney 0.0001 0.0001 

Blood 0.00006 0.00006 

Liver 0.03 0.03 

Uver 0.002 0.002 

Liver 0.0001 0.0001 

Spleen 0.000010 0.000010 

Liver 0.00006 0.00006 

Liver 0.001 0.001 

Liver 0.002 0.002 

Pros late 0.0003 0.0003 

None Reported 0.004 0.004 

O.Q7 0.07 

O.Q7 

0.07 

NA 

NA 

Liver 00002 0.0002 

Blood 0.0009 o.ooon 
NA 0.001 0.001 

Blood 0.001 0.001 

NA 

Liver 0.004 0.004 

Liver 0.0003 0.0003 

NA 

Liver 0.000004 0.000004 

Liver 0.00007 0.00007 

NA 0.0002 0.0002 

NA 

Liver 0.1 0.1 

Liver 0.001 0.001 

NA 

NA 
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Scenario Timefrarne: Future 

Receptor Population; Construclion Workers 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Air 

Exposure Medium Total 

Medium Total 

Receptor Total 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

TABLE 9.4.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

2.4.6-Trinitrotoluene 

2-Amino-4,6-0initrotoluene 

4-Amino-2.6-Dinitrotoluene 

ROX 

Iron 

!chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 3 

Ingestion Inhalation 

2E·06 

Carcinogenic Risk 

Dermal External 

(Radiation) 

Receptor Risk Total 

Exposure 

Roules Total 

2E·06 

2E·06 

SE-06 

SE-06 

6E·06 

Primary 

Targel Organ(s) 

NA 

NA 

NA 

NA 

NA 

Non-Carcinogenic Hazard Quolien1 

Ingestion Inhalation Derma! 

0.1 

Receptor HI Total 

Total Blood HI 

Total Body Weigh1 HI 

Tolal GS HI 

Total K_idney Hr 

Total Liver HI 

Total Nasal HI 

Tolal None Reported HI 

Total Prostate HI 

Total Spleen HI 

Exposure 

Routes Total 

0.1 

0 1 

~~ 02 

0.2 

04 

0.05 

0.000004 

0.003 

00002 

0.2 
0.0003 

0.1 

0.0003 
0.000010 
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.. 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

!Medium Total 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF4 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal Exlernal 

(Radiation) 

Trichloroelhene 3E-11 

Benzo{a)anthracene 2E-07 1E-07 

Benzo(a)pyrene 1E-06 1E-06 

Benzo(b)fluoranthene 2E-07 1E-07 

Dibenzo(a,h)anlhracene 3E-07 2E-07 

lndeno(1.2.3-cd)pyrene 7E-08 SE-OB 

Naphthalene 

Aluminum 

Antimony 

Arsenic BE-07 2E·07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

!chemical Total 3E-06 2E-06 

1 nchloroethene 3E-10 

Benzo(a)anlhracene 
Benzo(a)pyrene 2E-11 

Benzo(b)fluoranthene 
Dibenzo(a ,h)anthracene 
lndeno( 1.2.3-cd)pyrene 

Naphthalene 

Aluminum 
Antimony 
Arsenic 3E-10 

Copper 
Iron 
Lead 

Manganese (Soil) 

Vanadium 

!chemical Total SE-10 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Roules Total Targel Organ(s) Routes Total 

3E-11 Liver 0.00000006 0.00000006 

3E-07 NA 

3E-06 NA 

3E-07 NA 

5E·07 NA 

1E·07 NA 

Body Weighl 0.000001 0.000001 0.000002 

CNS 0.01 001 

Blood 0.01 0.01 

9E·07 Skin, CVS 0.02 0.004 0.02 

GS 0.002 0.002 

None Reported 0.07 0.o7 

NA 

CNS 0.005 O.OOo 

Kidney 0.03 0.03 

5E-06 0.1 0.004 02 

5E·06 0.2 

0.2 

3E-10 Liver 0.000003 0.000003 

NA 

2E-11 NA 

NA 

NA 

NA 

Nasal 0.00003 0.00003 

CNS 0.0005 0.0005 

NA 

3E-10 NA 

NA 

NA 

NA 

CNS 0.0009 0.0009 

NA 

SE-10 .0.001 rn1 SE-10 

SE-10 

SE-06 II 00 II 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Co11cern 

1. 1,2,2-Tetrachloroethane 

1, 1.2-Trichloroethane 

1, 1-Dichloroethene 

1,2.3-TrichJoropropane 

1,2-0ichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis-1.2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1.2-0ichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4.6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-Dinitro!oluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-07 8E-09 

8E-07 2E-08 

2E-09 7E-11 

1E-07 1E-09 

8E-08 3E-09 

7E-08 IE-09 

3E-07 2E-08 

2E-08 2E-10 

5E-06 7E-07 

2E-04 9E-06 

3E-05 4E-07 

3E-08 1E-09 

7E-09 4E-11 

2E-06 5E-09 

6E-06 5E-09 

Exposure Primary 

Routes Total Target Organ(s) 

3E-07 Liver 

9E-07 Blood 

Uver 

2E-09 Blood 

1E-07 None Reported 

8E-08 Blood 

7E-08 Kidney 

3E-07 Uver 

Liver 

Blood 

2E-08 Liver 

5E-06 Liver 

Liver. Kidney 

Blood 

2E-04 Liver 

3E-05 Liver 

Uver 

3E-08 Spleen 

7E-09 Liver 

Liver 

Liver 

2E-06 Prostate 

CNS 

Blood 

6E-06 Skin, CVS 

Kidney 

GS 

Kidney 

Fetotoxicity. GS. Bone 

CVS, Immune, CNS 

None Reported 

NA 

None Reported 

CNS 

Body Weight 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

0.0002 0.000007 0.0002 

0.04 0.001 0.04 

0.002 0.00006 0.002 

0.002 0.00006 0.002 

0.0007 0.000008 0.0007 

0.004 00001 0.004 

0.0007 0.00001 0.0007 

0.04 0.002 0.04 

0.004 0.00009 0.004 

0.3 0.008 0.3 

0.0004 0.000004 00004 

0.01 0.002 0.01 

0.0009 0.00008 0.0010 

0.001 0.00003 0.001 

0.4 0.02 0.4 

0.08 0.0010 008 

0.02 0.00007 0.02 

0.0002 0.000005 0.0002 

0.005 0.00003 0.005 

0.06 0.0006 0.06 

0.03 0001 0.04 

0.08 0.0002 0.08 

0.2 0.0002 0.2 

0.02 0.0001 0.02 

0.2 0.0001 0.2 

0.04 0.0005 0.04 

0.009 0.001 0.010 

0.009 0.0001 0.009 

0.1 0.007 0.1 

0.04 0.00003 0.04 

0.9 0.0008 0.9 

0.2 0.00006 0.2 

0.04 

0.07 0.0003 0.07 

4/12/2005 



Scenario Timeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Groundwater Groundwater SWMU 16 

Exposure Point Total 

Exposure Medium Tolal 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Poinl Total 

Exposure Medium Tolal 

Medium Total 

Surface Water Surface Waler Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Tatar 

Sedimenl Sediment Gullies 

Chemical 

of Potential 

Concern 

Vanadium 

!chemical Total 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Bari urn 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

!chemical Total 

Arsenic 

Manganese (Water) 

!chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-04 1E-05 

4E-08 4E-08 

4E-07 2E-08 

4E-07 2E-08 

8E-07 8E-08 

9E-08 SE-09 

9E-08 SE-09 

3E-08 2E-08 

2E-06 3E-07 

Non-Carcinogenic Hazard Quotient 

Exposure Primary lngeslion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total 

Kidney 0.3 0.009 0.3 

3E-04 0.09 

0 

3E-04 

8E-08 Liver 0.00008 0.00007 0.0002 

4E-07 Prostate 0.02 0.0006 0.02 

CNS 0.005 0.0003 0.006 

Blood 0.03 0.01 0.04 

4E-07 Skin. CVS 0.009 0.0006 0.010 

Kidney 0.005 0.005 0.011 

Kidney 0.009 0.01 0.02 

Fetotoxicity. GS, Bone 0.002 0.01 0.01 

None Reported 0.02 0.001 0.02 

NA 

CNS O.Q1 0.02 0.03 

Kidney 0.010 0.03 0.04 

Blood 0.003 0.0001 0.003 

9E-07 0.1 0.1 0.2 

~ 0.2 

Skin. CVS 0.002 0.0002 0.002 

CNS 0.04 0.06 0.10 

~ 
0.04 0.06 

0.1 

0.1 0 

SE-08 NA 

CNS 0.01 0.01 

Blood 0.1 0.1 

2E-06 Skin. CVS 0.04 0.008 0.05 

Kidney 0.02 0.02 

Kidney 0.03 0.004 0.03 

GS 0.03 0.03 

411212005 



Scenario Timeframe: Fulure 

Receplor Populallon: Recreational Users 

Receptor Age: Child 

Medium 

Sediment 

Medium Total 

Sediment 

~edium Total 

Receptor Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nicker 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

TABLE 9.5.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 4 OF 4 

Ingestion Inhalation 

2E-06 

4E-06 

Carcinogenic Risk 

Dermal 

3E-07 

7E-07 

External 

(Radialion) 

Exposure 

Routes Total 

2E·06 

2E·06 

5E-06 

Primary 

Targel Organ(s) 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

CNS 

Skin, CVS 

None Reporled 

CNS 

Kidney 

Non-Carcinogenic Hazard Quotient 

lngeslion 

0.2 

0.02 

0.003 

0.008 

0.04 

0.02 

0.5 

0.010 

0.10 

0.4 

0.03 

0.05 

0.6 

lnhala1ion Dermal 

0.01 

0.02 

0.02 

Receptor HI Tolal 

Total Blood HI 

Total Body Weigh! HI 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

Total Kidney HI 
Total Liver Hl 
Total Skin HI 

Total Nasal HI 

Total None Repor!ed HI 
Total Prostate HI 

To1al SplP.en HI 

Total Fetoloxicrty HI 
Total Spleen HI 

Exposure 

Routes Total 

0.2 

0.02 

0.003 

0.008 

0.04 

0.02 

0.6 

1R= 
0.6 

0.010 

0.1 

0.4 

0.03 

0.05 

0.6 

0.6 

0.6 

0.6 

0.5 

0.08 

2 

0.4 

0.17 

0.04 

0.6 

0.7 

0.4 

0.00003 

2 

0.1 

0.0002 

0.1 

0.0002 
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Scenario Timeframe: Future 

Receptor Populalion: Recreational Users 

Receptor Age: Adult 

Medium 

Surface Soil 

Medium Total 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 

lndeno(1 .2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

lchemical Total 

Trichloroethene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
lndeno(1 .2.3-cd)pyrene 
Naphthalene 
Aluminum 
Antimony 
Arsenic 
Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

Chemical Total 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF4 

Carcinogenic Risk· 

Ingestion Inhalation Dermal External 

(Radiation) 

1E·11 

7E-08 1E-07 

6E·07 1E·06 

7E·08 1E-07 

1E-07 2E-07 

3E·08 5E·08 

3E·07 1E-07 

1E-06 2E·06 

3E·10 

2E·11 

3E·10 

6E·10 

Exposure 

Routes Total 

IE-1 I 

2E-07 

2E-06 

2E·07 

3E-07 

8E·08 

5E·07 

3E·06 

3E·10 

2E·11 

3E·10 

Primary 

Target Organ(s) 

Uver 

NA 

NA 

NA 

NA 

NA 

Body Weight 

CNS 

Blood 

Skin. CVS 

GS 

None Reported 

NA 

CNS 

Kidney 

Non·Carcinogenic Hazard Quolient 

Ingestion 

0.000000006 

0.0000001 

0.001 

0.001 

0.002 

0.0002 

0.007 

0.0005 

0.003 

0.02 

tnhalafion 

0.0000007 

0.000007 
0.0001 

0.0003 

Dermal 

0.0000002 

0.0008 

0.0008 

Exposure 

Routes Tolal 

0.000000006 

0.0000004 

0.001 

0.001 

0.003 

0.0002 

0.007 

00005 

0.003 

!RRI 
0.0000007 

0.000007 
0.0001 

0.0003 

0.0004 ~I 

==8[3 
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Scenario Timeframe: Fulure 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium Exposure 

Medium 

Groundwater Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1.2.2-Tetrachloroethane 

1, 1.2-Trichloro.ethane 

1, 1 ·Dichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroelhane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroe!hene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1.2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrololuene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Co ball 

Iron 

Lead 

Lilhium 

Manganese {Waler) 

Nickel 

NSWC CRANE. CRANE INDIANA 

PAGE 2 OF 4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

2E-07 2E-08 

7E-07 5E-08 

2E·09 2E-10 

1E-07 3E-09 

7E-08 7E-09 

6E-08 3E-09 

2E-07 4E·08 

1E-08 4E·10 

4E-06 2E-06 

2E-04 2E-05 

3E-05 9E-07 

3E-08 2E-09 

6E-09 1E-10 

2E·06 1E-08 

6E-06 1E-08 

Exposure Primary 

Routes Total Target Organ(s) 

2E-07 Liver 

8E-07 Blood 

Liver 

2E·09 Blood 

1E-07 None Reported 

7E-08 Blood 

7E-08 Kidney 

3E-07 Liver 

Liver 

Blood 

1E·08 Liver 

6E·06 Liver 

Liver, Kidney 

Blood 

2E-04 Liver 

3E-05 Liver 

Liver 

3E-08 Spleen 

6E-09 Liver 

Liver 

Liver 

2E-06 Pros la le 

CNS 

Blood 

6E-06 Skin. CVS 

Kidney 

GS 

Kidney 

Fetotoxicily, GS. Bone 

CVS. Immune. CNS 

None Reported 

NA 

None Reported 

CNS 

Body Weigh! 

Non-Carcinogenic Hazard Quotient 

lngeslion lnhalahon Dermal Exposure 

Routes Tolal 

0.00005 0.000004 0.00006 

0.009 0.0006 0.01 

0.0004 0.00004 0.0005 

0.0005 0.00004 0.0005 

0.0002 0.000005 0.0002 

0.0009 0 00009 0.001 

0.0001 0.000008 0.0002 

0.008 0.001 0.009 

0.0009 0.00005 00009 

0.06 0.005 0.06 

0.00009 0.000002 0.00009 

0.002 0.0009 0.003 

0.0002 0.00004 0.0002 

0.0003 0.00002 0.0003 

0.09 0.010 0.1 

0.02 0.0006 0.02 

0.004 0.00004 0.004 

0.00004 0.000003 0.00004 

0.001 0.00002 0.001 

0.01 0.0004 0.01 

0.007 0.0007 0.008 

0.02 0.00010 0.02 

0.05 0.0001 0.05 

0.004 0.00006 0.004 

0.04 0.00008 0.04 

0.008 0.0003 0.009 

0.002 0.0006 0.003 

0.002 0.00008 0.002 

0.02 0.004 003 

0.008 0.00002 0.008 

0.2 0.0005 0.2 

0.03 0.00004 0.03 

0.4 0.02 0.4 

0.01 0.0002 0.01 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 Vanadium 

Chemical 

of Potential 

Concern 

Chemical Total 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 4 

Ingestion lnhalalion 

2E·04 

Carcinogenic Risk 

Dermal 

2E·05 

External 

(Radiation) 

Exposure 

Routes Total 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quo11ent 

Ingestion Inhalation Dermal 

0.06 0.005 

0.05 

Exposure 

Rou1es Talat 

0.06 

li======"======~F========'= ======ii========ll Exposure Point Total JC:it::Jt 
Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Waler Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Gullies 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

!chemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

7E-09 

7E-08 

6E-08 

1E-07 

2E-08 

2E-08 

1E-08 

7E-07 

1E·07 

4E·08 

6E·08 

2E-07 

1E-08 

1E·OB 

2E-08 

3E·07 

3E-04 

1E·07 

1E-07 

1E-07 

3E-08 

3E-08 

3E-08 

9E-07 

Liver 

Prostale 

CNS 

Blood 

S•in, CVS 

Kidney 

Kidney 

Fetotoxicity, GS. Bone 

None Reported 

NA 

CNS 

Kidney 

Blood 

S•in. CVS 

CNS 

NA 

CNS 

Blood 

S•in, CVS 

Kidney 

Kidney 

GS 

0.000003 0.00004 0.00005 

0.0007 0.0004 0001 

0.0002 0.0002 0.0004 

0.001 0.01 0.01 

0.0004 0.0004 0.0008 

0.0002 0.003 0.003 

0.0004 0.007 0.007 

0.0001 0.007 0.007 

0.0008 0.0007 0.002 

0.0004 O.Q1 0.01 

0.0004 0.02 0.02 

0.0001 0.00008 0.0002 

0.005 0.05 

0.00009 ~I O.Q4 4 

0.0001 

0.002 

0.002 0.04 

~~I 
0.04 

0.001 0001 

0.01 0.01 

0.004 0.002 0006 

0.002 0.002 

0.003 0.0007 0.00<1 

0.004 0.004 
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Scenario Tlmeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Adult 

Medium 

Sediment 

Medium Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Sediment Turkey Creek 

Exposure Poinl Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.6.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 4 OF 4 

Non-Carcinogenic Hazr:ird Quo1.ient 

Ingestion 

0.02 

0.002 

0.0003 

0.0008 

0.004 

0.002 

0.06 

0.001 

0.01 

0.04 

0.003 

0.005 

0.06 

Inhalation Dermal 

0.002 

0.004 

0.004 

Receptor HI Total 

Total Blood HI 

Tolal Body Weight HI 

Total CNS HI 

Tolal CVS HI 

Total GS HI 

Tota! Immune HI 

Total Kidney HI 

Total Liver HI 

Tatar Skin HI 

Total Nasal HI 

Total None Reporled HI 

Total Prostate HI 

Tolal Spleen HI 

Total Bone HI 

Total Fetotoxicity HI 

ExposurP. 

Routes Total 

0.02 

0.002 

0.0003 

0.0008 

0.004 

0.002 

0.06 

0.06 

0.06 

0.06 

0.001 

0.01 

0.04 

0.003 

0.005 

0.06 

0.06 

0.06 

0.06 

0.1 

0.02 

0.6 

0.07 

0.039 

0.008 

0.1 

0.2 

0.06 

0 000007 

0.3 

002 

0.00004 

0.03 

0.03 
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io Timeframe: Future 

eceptor Age: Lifelong (Child and Adult) 

Medium 

Surtace Soil 

Exposure 

Medium 

Surface Soil 

Exposure 

Point 

SWMU 16 

TABLE 9. 7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethane 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

lndeno(1.2.3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

NSWC CRANE. CRANE INDIANA 
PAGE 1OF4 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

5E-ff 

2E·07 3E-07 

2E·06 2E-06 

2E·07 2E-07 

4E-07 4E-07 

1E·07 1 E-07 

1E-06 3E-07 

Exposure 

Routes Total 

5E·11 

5E·07 

4E·06 

5E-07 

BE-07 

2E-07 

IE-06 

Primary 

Target Organ(s) 

Non-Carc1nogenir. Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Roules To1al 

'"==================================================i~===4=E-=o=6==============4=E=·=06==========~~KHE-o6l =======================================iF==========:i ir Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Tolal 

Exposure Medium Total 

Medium Total 

Trichloroethene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 
Dibenzo(a,h)anthracene 

lndeno(1.2.3-cd)pyrene 
Naphthalene 
Aluminum 

Antimony 

Arsenic 

Copper 
Iron 

Lead 
Manganese (Soil) 

Vanadium 

Chemical Total 

6E-10 6E-10 

5E-11 5E-11 

6E-10 6E·10 

1E-09 1E-09 

IE-09 

1E-09 

BE-06 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwaler 

Exposure 

Point 

SWMU 16 

TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1,2.2-Tetrachloroethane 

1.1.2-Trichloroethane 

1, 1-Dichloroethene 

1,2.3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1.2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2·Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4.6-Dinitrololuene 

4-Amino-2,6-Dinitrololuene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

Ingestion 

SE-07 

2E·06 

4E-09 

2E-07 

1E-07 

1E-07 

SE-07 

3E-08 

9E-06 

4E-04 

SE-05 

6E-08 

1E-08 

4E-06 

1E-05 

PAGE 2 OF 4 

Inhalation 

Carcinogenic Risk 

Dermal 

3E-08 

6E-08 

2E-10 

4E-09 

9E-09 

SE-09 

6E-08 

SE-10 

2E-06 

3E-05 

1E-06 

3E-09 

1E-10 

2E-08 

2E-08 

External 

(Radiation) 

Exposure 

Routes Tolal 

SE-07 

2E-06 

SE-09 

2E-07 

2E-07 

1E-07 

6E-07 

3E-08 

1E-05 

4E-04 

6E-05 

6E-08 

1E-08 

4E-06 

1E-05 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Ouot1en1 

Ingestion Inhalation Dermal Exposure 

Rou1es Total 
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Scenario Timeframe: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Medium Total 

Surface Waler 

Medium Total 

Surface Waler 

Medium Total 

Sediment 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Poinl Total 

Exposure Medium Total 

Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Sediment Gullies 

Vanadium 

Chemical 

of Potential 

-Concern 

Chemical Total 

Trichloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese {Waler) 

Vanadium 

Zinc 

Chemical Total 

Arsenic 

Manganese (Water) 

jchemical Total 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

lngeslion 

5E·04 

5E·OB 

SE-07 

4E-07 

1E-06 

1E-07 

1E-07 

4E·OB 

2E·06 

PAGE 3 OF 4 

Inhalation 

Carcinogenic Risk 

Dermal 

JE-05 

1E-07 

6E·OB 

BE-OB 

JE-07 

2E-OB 

2E·OB 

4E-OB 

6E-07 

Exlernal 

(Radiation) 

Exposure 

Routes Total 

SE-04 

SE-04 

5E·04 

SE-04 

2E-07 

6E-07 

5E·07 

lE-06 

1E·06 

1E·06 

1E-07 

1E-07 

lE-07 

1E-07 

1 E-07 

BE-OB 

JE-06 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

lngeslion Inhalation Dermal Exposure 

Routes Total 
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Scenario Tlmelrame: Future 

Receptor Population: Recreational Users 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Iron 

Lead 

Chemical 

of Potential 

Concern 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.7.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 
PAGE 4 OF 4 

Ingestion Inhalation 

2E-06 

SE-06 

SE-06 

Carcinogenic Risk 

Dermal 

6E-07 

1E-06 

1E-06 

External 

(Radiation) 

Aeceplor Risk Total 

Exposure 

Routes Total 

3E-06 

3E-06 

3E-06 

3E-06 

?E-06 

7E-06 

7E-06 

?E-06 

SE-04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion lnhalalion Dermal Exposure 

Routes Total 
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!Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Surface Soll 

Medium Total 

Exposure Exposure 

Medium Point 

. Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 1OF6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal External 

(Radialion) 

Trichloroethene 4E-10 

Benzo{a)anthracene 2E-06 8E-07 

Benzo{a)pyrene 2E-05 7E-06 

Benzo(b)fluoranthene 2E-06 8E-07 

Dibenzo(a.h)anthracene 4E-06 1E-06 

lndeno(1,2,3-cd)pyrene 1E-06 4E-07 

Naphthalene 

Aluminum 

Antimony 

Arsenic 1E-05 9E-07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

!chemical Tofal 4E-05 IE-05 

Trichloroethane 6E-09 

Benzo(a}anthracene 
Benzo(a)pyrene 5E-10 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 6E-09 

Copper 

Iron 
Lead 
Manganese (Soil) 

Vanadium 

!chemical Total 1E-08 

Non-Carcinogenic Hazard Quotient 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Roules Total 

4E-10 Liver 0.0000008 0 0000008 

3E-06 NA 

3E-05 NA 

3E-06 NA 

5E-06 NA 

1E-06 NA 

Body Weight 0.00002 0.000006 0.00002 

CNS 0.2 0.2 

Blood 0.2 0.2 

I E-05 Skin. CVS 0.3 0.02 0.3 

GS 0.02 0.02 

None Reported 0.9 0.9 

NA 

CNS 0.06 0.06 

Kidney 0.4 0.4 

~l 0.02 

5E-05 

5E-05 0 

6E-09 Liver 0.00005 0.00005 

NA 

5E-10 NA 

NA 

NA 

NA 

Nasal 0.0005 0.0005 

CNS 0.01 0.01 

NA 

6E-09 NA 

NA 

NA 

NA 

CNS 0.02 0.02 

NA 

0.03 0.03 

~RRI 
II II 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater SWMU 16 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 6 

Chemical Carcinogenic Risk 

of Potential 

Concern Ingestion Inhalation Dermal Exlernal 

(Radialion) 

1, 1,2,2-Telrachloroelhane 2E-06 1E-07 

1, 1 ,2-Trichloroethane 9E-06 3E-07 

1. 1-Dichloroethene 

1,2,3-Trichloropropane 2E-08 9E-10 

1.2-Dichloroethane 1 E-06 2E-08 

Benzene SE-07 4E-08 

Bromodichloromethane 7E-07 2E-08 

Carbon Tetrachloride 3E·06 2E-07 

Chloroform 

cls-1,2-Dlchloroelhene 

Methylene. Chloride 2E-07 2E-09 

Tetrachloroethene SE-05 9E-06 

Toluene 

trans-1.2-Dichloroethene 

Trichloroethane 2E-03 1E-04 

Vinyl Chloride 3E-04 5E-06 

Pyridine 

2-Nitrotoluene 3E-07 1E-08 

2.4,6-Trinitrotoluene ?E-08 6E-10 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-0inilrotoluene 

RDX 2E-05 6E-08 

Aluminum 

Antimony 

Arsenic 7E-05 7E-08 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Waler) 

Nickel 

Exposure 

Routes Total 

3E-06 

9E-06 

2E-08 

1E-06 

8E-07 

8E-07 

3E-06 

2E-07 

6E-05 

2E-03 

3E-04 

3E-07 

?E-08 

2E-05 

?E-05 

Non-Carcinogenic Hazard Quotien! 

Primary Ingestion Inhalation Dermal Exposure 

Targel Organ(s) Roules Total 

Liver 0.002 0.00010 0.003 

Blood 0.4 0.01 0.4 

Liver 0.02 0.0009 0.02 

Blood 0.02 0.0009 0.02 

None Reported 0.007 0.0001 0007 

Blood 0.04 0.002 004 

Kidney 0.007 0.0002 0 007 

Liver 0.4 0.03 0.4 

Liver 0.04 0.001 0.04 

Blood 0.1 

Liver 0.004 0.00005 0 004 

Liver 0.1 0.02 01 

Liver, Kidney 0.009 0.001 0.01 

Blood 0.01 0.0004 0.01 

Liver 0.2 

Liver 0.8 0.01 08 

Liver 0.2 0.0009 0.2 

Spleen 0.002 0.00007 0.002 

Liver 0.05 0.0004 0.05 

Liver 0.6 0.008 0.6 

Liver 0.3 0.02 0.4 

Prostate 0.8 0.002 0.8 

CNS 0.002 

Blood 0.2 0001 0.2 

Skin, CVS 0.002 

Kidney 0.4 0.006 0.4 

GS 0.09 0.01 0.1 

Kidney 0.09 0.002 0.09 

Fetotoxicily. GS. Bone 0.09 

CVS, Immune, CNS 0.4 0.0004 0.4 

None Reported 0.01 

NA 

None Reported 0.0009 

CNS 20 0.5 20 

Body Weight 0.7 0.004 0.7 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Vanadium 

Chemical 

of Potenllal 

Concern 

Chemical Total 

1.1,2,2·Tetrachloroethane 

1, 1,2· Trichloroethane 

1, 1 ·Dichloroethene 

1.2.3· Trichloropropane 

1.2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans· 1.2-Dichloroethene 

Trichloroelhene 

Vinyl Chloride 

Pyridine 

2-Nitro!oluene 

2.4,6· Trinitrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2.6-Dinitrotoluene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exlernal 

(Radiation) 

3E-03 1E-04 

5E-07 

3E-06 

4E-07 

2E-07 

4E-07 

1E-06 

1E-08 

6E-07 

4E-04 

1E-06 

Exposure 

Routes Total 

ffil 
3E-03 

5E-07 

3E-06 

4E-07 

2E-07 

4E-07 

1E-06 

1E-08 

6E-07 

4E-04 

1E-06 

Primary 

Target Organ(s) 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Felus 

NA 

Kidney 

Lungs 

NA 

NA 

Non·Carcinogenlc Hazard Quotienl 

Ingestion Inhalation Dermal 

0.1 

51 

0.007 

0.03 

0.04 

0.05 

0.2 

0.01 

0.0001 

0.003 

0.007 

0.04 

Exposure 

Routes Tolal 

52 

52 

52 

0.007 

O.O:l 

0.04 

0.05 

02 

0.01 

0.0001 

0.003 

0.007 

0.04 
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Scenario Timelrame: Future 

Receptor Population: Resident 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Groundwater Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total . 

Exposure Medium Total 

Medium Total 

Surface Waler Surrace Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Chemical 

of Potenlial 

Concern 

Lead 

LilhiUm 

Manganese (Water) 

Nickel 

Vanadium 

!chemical Total 

Trlchloroethene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

jchemical Total 

Arsenic 

Manganese (Water) 

Chemical Total 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

4E-04 

4E-08 4E-08 

4E-07 2E·08 

4E-07 2E-08 

8E-07 8E-08 

9E-08 6E-09 

9E-08 6E·09 

Non-Carcinogenic Hazard Quotien1 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Rou1es Talat 

NA 

NA 

NA 

NA 

NA 

4E-04 

4E-04 

3E-03 57 

3E-03 

8E-08 Liver 0.00008 0.00007 0.0002 

4E-07 Prostate 0.02 0.0006 0.02 

CNS 0.005 0.0003 0.006 

Blood 0.03 0.01 0.04 

4E-07 Skin. CVS 0.009 0.0006 0.010 

Kidney 0.005 0.005 0011 

Kidney 0.009 001 002 

Fetotoxicity. GS. Bone 0.002 0.01 001 

None Reported 0.02 0.001 0.02 

NA 

CNS 0.01 0.02 0.03 

Kidney 0.010 0.03 0.04 

Blood 0.003 0.0001 0.003 

9E-07 0.1 0.1 0.2 

9E·07 

9E-07 no 

9E·07 0.2 

1E-07 Skin. CVS 0.002 0.0002 0.002 

CNS 0.04 0.06 0.10 

1E-07 I 0.04 0.06 0.1 

1E-07 I ~RI 1E·07 II 
1 E-07 II 0.1 II 
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Scenario Timeframe: Future 

Receptor Popula!lon: Resident 

Receptor Age: Child 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Gullies 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Sediment Sediment Turkey Creek 

Exposure Poinf Total 

Exposure Medium Total 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Anlimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

AlumJnum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

Chemical Total 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 5 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-08 2E-08 

2E-06 3E-07 

2E-06 3E-07 

4E-06 6E-07 

4E-06 6E-07 

Receptor Risk Total 

Exposure Primary 

Routes To!al Target Organ(s) 

4E-08 NA 

CNS 

Blood 

2E-06 Skin. CVS 

Kidney 

Kidney 

GS 

None Reported 

NA 

CNS 

CNS 

Body Weight 

Kidney 

Blood 

2E-06 

2E-06 

2E-06 

2E-06 

CNS 

4E-06 Skin, CVS 

None Reported 

CNS 

Kidney 

4E-06 

4E-06 

4E-06 

4E-06 

3E-03 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.01 

0.1 

0.04 0.007 

0.02 

0.03 0.003 

0.03 

0.2 

0.02 

0.003 

0.008 

0.04 

0.02 

0.5 0.01 

0.010 

0.10 0.02 

0.4 

0.03 

0.05 

0.6 0.02 

Receptor HI To!al 

Exposure 

Routes Total 

0.01 

0. t 

0.05 

0.02 

0.03 

0.03 

0.2 

0.02 

0.003 

0.008 

0.04 

0.02 

0.5 

0.5 

05 

0.5 

0.010 

0.1 

0.4 

0.03 

0.05 

06 

06 

06 

0.6 

60 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Residenl 

Receptor Age: Child 

Medium Exposure 

Medium 

Exposure Chemical 

Point of Potential 

Concern 

TABLE 9.8.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 6 OF 6 

Carcinogenic Risk 

Ingestion I Inhalation 

I 
Dermal I External I 

(Radiation) 

Exposure 

Routes Total 

Primary 

I Target Organ(s) 

Non·Carcinogenic Hazard Quotien1 

Ingestion I Inhalation I Dermal 

Total Blood HI 

Total Body We1ghl HI 

Total CNS HI 

Tolal CVS HI 

Tolal GS HI 

Tolal Immune HI 

Total Kidney HI 

Total Liver Hl 

To!al Skin HI 

Total Nasal HI 

Total None Reported HI 

Total Prostale HI 

Total Spleen HI 

Total Bone HI 
Total Fetotoxic1ty HI 

I 
Exposure 

Routes Total 

4 

0.7 

23 

3 

1.3 

0.4 

4 

11 

2 

0.0005 

13 

0.8 

0.002 

1 

1 
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!Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Surface Soil 

Medium Total 

Exposure Exposure 

Medium Point 

Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Poinl Total 

Exposure Medium Total 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE IN DIANA 

PAGE 1OF6 

Chemical Carcinogenic Risk 

of Potenlial 

Concern Ingestion lnhalalion Dermal External 

(Radiation) 

Trichloroethane 2E-10 

Benzo(a)anthracene 9E-07 5E-07 

Benzo(a)pyrene 8E-06 4E-06 

Be nzo (b) f I u or an lh ene 9E-07 5E-07 

Dibenzo(a,h)anthracene 2E·06 8E-07 

lndeno(1,2,3-cd)pyrene 4E-07 2E-07 

Naphthalene 

Aluminum 

Antimony 

Arsenic 4E-06 5E-07 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 2E-05 7E-06 

Trlchloroethene 6E-09 

Benzo(a)anthracene 
Benzo(a)pyrene 5E·10 

Benzo(b)fluoranthene 

Dibenzo(a.h)anthracene 
lndeno(1,2.3-cd)pyrene 

Naphthalene 
Aluminum 
Antimony 
Arsenic 7E-09 

Copper 
Iron 
Lead 
Manganese (Soil) 

Vanadium 

I Chemical Total 1E-08 

Exposure 

Routes Total 

2E-10 

1E·06 

1E-05 

1E-06 

2E-06 

6E-07 

5E-06 

2E-05 

6E·09 

5E·10 

7E·09 

1E·08 

: 
2E-05 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Roules Total 

Liver 0.00000008 0.00000008 

NA 

NA 

NA 

NA 

NA 

Body Weight 0.000002 0.0000010 0.000003 

CNS 0.02 0.02 

Blood 0.02 0.02 

Skin, CVS 0.03 0.003 0.03 

GS 0.002 0002 

None Reported 0.1 0.1 

NA 

CNS 0.007 0.007 

Kidney 0.04 0.04 

0.2 0.003 

no 

0.2 

Liver 0.00002 0.00002 

NA 

NA 

NA 

NA 

NA 

Nasal 0.0002 0.0002 

CNS 0.003 0.003 

NA 

NA 

NA 

NA 

NA 

CNS 0.005 O.OOS 

NA 

I 0.008 

~~ 
II 0.2 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater SWMU 16 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 2 OF 6 

Chemical Carcinogenic Risk 

of Potential 

Concern lngeslion Inhalation Dermal External 

(Radiation) 

1, 1,2.2· Tetrachloroethane 3E-06 2E-07 

1, 1.2· Trlchloroethane 1E-05 6E-07 

1, 1 ·Dichloroethene 

1 ,2,3· Trichloropropane 3E-08 2E-09 

1,2-Dichloroethane 1E-06 4E-08 

Benzene 9E·07 9E-08 

Bromodichloromethane 8E-07 5E·08 

Carbon Tetrachloride 3E-06 6E-07 

Chloroform 

cis· 1.2-Dichloroethene 

Methylene Chloride 2E-07 5E-09 

Tetrachloroethene 6E·05 2E-05 

Toluene 

trans-1,2·Dichloroelhene 

Trichloroethane 3E-03 3E-04 

Vinyl Chloride 3E-04 1E-05 

Pyridine 

2-Nitrotoluene 4E-07 3E-08 

2 ,4,6· Trinitrotoluene 8E-08 1E-09 

2-Amino-4.6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 3E-05 1E·07 

Aluminum 

Antimony 

Arsenic 7E-05 2E-07 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Exposure 

Routes Total 

3E·06 

1E·05 

3E-08 

1 E-06 

1E-06 

9E-07 

4E-06 

2E-07 

8E·05 

3E-03 

4E-04 

4E-07 

8E-08 

3E-05 

7E-05 

Non-Carcinogenic Hazard Ouolient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ(s) Routes To1a1 

Liver 0.0007 0.00006 0.0008 

Blood 0.1 0.008 0.1 

Liver 0.006 0.0005 0.006 

Blood 0.007 0.0005 0.007 

None Reporled 0.002 0 00007 0.002 

Blood 0.01 0.001 0.01 

Kidney 0.002 0.0001 0.002 

Liver 0.1 0.02 0.1 

Liver 0.01 0.0007 0.01 

Blood 0.8 0.06 08 

Liver 0.001 0.00003 0.001 

Liver 0.03 0.01 0.04 

Liver, Kidney 0.003 0.0006 0.003 

Blood 0.004 0.0002 0.004 

Liver 0.1 

Liver 0.2 0.008 0.2 

Liver 0.05 0.0005 0.05 

Spleen 0.0005 0.00004 0.0005 

Liver 0.02 0.0003 0.02 

Liver 0.2 0.005 0.2 

Liver 0.1 0.01 0.1 

Pros tale 0.2 0.001 0.2 

CNS 0.6 0.001 0.6 

Blood 0.05 0.0008 005 

Skin. CVS 0.5 0.001 0.5 

Kidney 0.1 0.004 0.1 

GS 0.03 0.008 0.03 

Kidney 0.02 0.001 0.03 

Fetotoxicily. GS. Bone 0.3 0.05 0.3 

CVS. Immune. CNS 0.1 0.0003 0.1 

None Reported 0.006 

NA 

None Reported o.s 0.0005 05 

CNS 03 

Body Weight 0.2 0.002 0.2 
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Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Vanadium 

!chemical Total 

1, 1,2,2-Tetrachloroethane 

1.1,2-Trichloroethane 

1, 1-0ichloroethene 

1,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis-1.2-Dichloroethene 

Melhylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethane 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2,4,6-Trinitrotoluene 

2-Amino-4,6·Dinitrotoluene 

4-Amino-2,6-0initrototuene 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE. CRANE INDIANA 

PAGE 3 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

3E-03 3E-04 

5E-07 

2E·06 

3E-07 

1E-07 

3E·07 

9E-07 

1E-08 

5E-07 

4E·04 

1E-06 

Exposure 

Routes Total 

3E-03 

5E-07 

2E-06 

3E-07 

lE-07 

3E-07 

9E-07 

lE-08 

5E-07 

4E·04 

lE-06 

Primary 

Target Organ(s) 

Kidney 

NA 

NA 

Liver 

Blood 

NA 

Blood 

NA 

Liver 

Liver 

NA 

Liver 

Liver 

NA 

NA 

Liver 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

NA 

Kidney 

Lungs 

NA 

NA 

Non-Carcinogenic Hazard Quolient 

Ingestion Inhalation Dermal 

0.8 0.07 

15 0.7 

0.002 

0.007 

0.008 

0.01 

0.03 

0.002 

0.00003 

0.0005 

0.001 

0.9 

0.008 

Exposure 

Routes Total 

0.9 

15 

15 

15 

0.002 

0.007 

0.008 

0.01 

0.03 

0.002 

0.00003 

0.0005 

0.001 

0.9 

0.008 

4/12/2005 



Scenario Tirneframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Groundwater Air SWMU 16 

Exposure Pain! Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Surface Water Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

;Medium Total 

Chemical 

of Potential 

Concern 

Lead 

Lithium 

Manganese (Water) 

Nickel 

Vanadium 

!chemical Total 

Trichloroethane 

ROX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Waler) 

Vanadium 

Zinc 

Chemlcal Total 

Arsenic 

Manganese (Water) 

!chemical Total 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE, CRANE INDIANA 

PAGE 4 OF 6 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

4E-04 

7E-09 1E·07 

7E-08 4E-08 

6E-08 6E-08 

1E-07 2E-07 

2E-08 1E-08 

2E-08 1E-08 

Non-Carcinogenic Hazard Quotien1 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Rou1es Total 

NA 

NA 

NA 

NA 

NA 

4E-04 

4E-04 

4E-03 16 

4E-03 16 

1E-07 Liver 0.000003 0.00004 0.00005 

1E-07 Proslate 0.0007 0.0004. 0.0010 

CNS 0.0002 0.0002 0.0004 

Blood 0.001 0.01 0.01 

1E-07 Skin. CVS 0.0004 0.0004 0.0008 

Kidney 0.0002 0.003 0.003 

Kidney 0.0004 0.007 0007 

Fetotoxicity, GS. Bone 0.0001 0.007 0.007 

None Reported 0.0008 0.0007 0.002 

NA 

CNS 0.0004 0.01 0.01 

Kidney 0.0004 0.02 0.02 

Blood 0.0001 0.00008 0.0002 

3E-07 0.005 0.05 0.06 

3E·07 0.06 

3E-07 

3E-07 

3E-08 Skin. CVS 0.0001 0.00009 0.0002 

CNS 0.002 0.04 0.04 

3E-08 0.002 0.04 0.04 

3E-08 0.04 

3E-08 

3E-08 II 
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Scenario Timeframe: Future 

Receptor Population: Residenl 

Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Sediment Sediment Gullies 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

Sediment Sedimenl Turkey Creek 

Exposure Point Total 

Exposure Medium Tolal 

Medium Total 

Receptor Total 

Chemical 

of Potential 

Concern 

Benzo{a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese {Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical Total 

Aluminum 

Arsenic 

Iron 

Manganese {Soil) 

Vanadium 

]chemical Total 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDJANA 

PAGE 5 OF 6 

Carcinogenic Risk 

Ingestion lnhalalion Dermal External 

{Radiation) 

1E-08 1E-08 

7E-07 2E-07 

7E-07 2E-07 

2E-06 4E-07 

2E-06 4E-07 

Receptor Risk Total 

Non-Carcinogenic Hazard Ouotien1 

Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Rou1es Total 

2E·08 NA 

CNS 0.001 0001 

Blood 0.01 001 

8E-07 Skin. CVS 0.004 0.001 0.006 

Kidney 0.002 0002 

Kidney 0.003 0.0005 0.003 

GS 0.004 0.004 

None Reported 0.02 0.02 

NA 

CNS 0.002 0.002 

CNS 0.0003 0.0003 

Body Weight 0.0008 0.0008 

Kidney 0.004 0.004 

Blood 0.002 0.'()02 

9E-07 0.06 0.002 0.06 

9E-07 0.06 

9E-07 0.06 

9E-07 0.06 

CNS 0.001 0.001 

2E-06 Skin, CVS 0.01 0.003 O.Q1 

None Reported 0.04 0.04 

CNS 0.003 0.003 

Kidney 0.005 0.005 

2E·06 0.06 0 003 

m 2E-06 

2E-06 

2E-06 

4E-03 Receptor HI Total 

6 

411212005 



Scenario Timeframe: Future 

Receptor Population: Residenl 

Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure Chemical 

Point of Polential 

Concern 

TABLE 9.9.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

NSWC CRANE. CRANE INDIANA 

PAGE 6 OF 6 

Carcinogenic Risk 

Ingestion I Inhalation 

I 
Dermal I External I 

(Radiation) 

Exposure 

Routes Total 

Primary 

I Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Dermal 

Total Blood HI 

Total Body Weight Hr 

Total CNS HI 

Total CVS HI 

Total GS HI 

Total Immune HI 

To\al Kidney HI 

Total Liver HI 

Total Skin HI 

Total Nasal HI 

Total None Reported HI 

Total Prostate HI 
Total Spleen HI 

Total Bone HI 

Total Fetotoxicity HI 

I 
Exposure 

Routes Total 

t 

0.2 

7 

0.6 

0.39 

O.t 

1 

3 

0.5 

0.0002 

3 

0.2 

0.0005 

0.4 

0.4 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium Exposure 

Medium 

Exposure 

Point 

Surface Soil Surface Soil SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Medium Total 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Trichloroethene 

Benzo(a)anthracen~ 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anlhracene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Copper 

Iron 

Lead 

Manganese (Soil) 

Vanadium 

Chemical Total 

1 richloroelhene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Dlbenzo(a,h)anthracene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

Aluminum 
Antimony 
Arsenic 
Copper 

Iron 
Lead 

Manganese (Soil) 

Vanadium 

NSWC CRANE, CRANE IN DIANA 

PAGE 1OF5 

Carcinogenic Risk 

Ingestion Inhalation Dermal External 

(Radiation) 

SE-10 

3E-06 1E-06 

3E-05 1E-05 

3E-06 1E-06 

SE-06 2E-06 

1E-06 SE-07 

1E-05 1E-06 

SE-05 2E-05 

k-uo 

1E-09 

1E-08 

3E-08 

Exposure 

Routes Total 

SE-10 

4E-06 

4E-05 

4E-06 

7E-06 

2E-06 

2E-05 

7E-05 

7E-05 

7E-05 

1E-08 

1E-09 

1E-OB 

3E-08 

3E-08 

3E-08 

7E-05 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Roules Total 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

1, 1.2,2· Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethene 

1 ,2,3-Trichloropropane 

1,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Telrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

1rans-1 ,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Pyridine 

2·Nilrotoluene 

2.4,6-Trinilrotoluene 

2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinilrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Lead 

Lithium 

Manganese (Water) 

Nickel 

NSWC CRANE, CRANE INDIANA 

Ingestion 

5E·06 

2E·05 

5E·08 

2E·06 

2E·06 

2E-06 

6E-06 

4E-07 

1E-04 

5E·03 

6E-04 

7E-07 

2E-07 

5E-05 

1E-04 

PAGE 2 OF 5 

Inhalation 

Carcinogenic Risk 

Dermal 

3E·07 

9E·07 

3E·09 

6E·08 

1E·07 

7E·08 

BE-07 

7E·09 

3E-05 

4E-04 

2E-05 

5E·08 

2E·09 

2E·07 

2E-07 

External 

(Radiation) 

Exposure 

Routes Total 

6E·06 

2E-05 

5E·08 

2E·06 

2E-06 

2E·06 

7E-06 

4E-07 

1E-04 

5E·03 

7E-04 

7E-07 

2E-07 

5E-05 

1E-04 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Roules Total 

4/12/2005 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Lifelong (Child and Adult) 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Exposure Medium Total 

Air SWMU 16 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Vanadium 

Chemical 

of Potential 

Concern 

Chemical Total 

1, 1,2,2-Telrachloroethane 

1,1,2-Trichloroethane 

1, 1-Dichloroethene 

1,2,3-Trichloropropane 

1 ,2-Dichloroethane 

Benzene 

Bromodichloromethane 

Carbon Tetrachloride 

Chloroform 

cis-1,2-Dichloroethene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichtoroethene 

Vinyl Chloride 

Pyridine 

2-Nitrotoluene 

2.4.6-Trinitrotoluene 

2-Amino-4,6-Dinitrotoruene 

4-Amino-2,6·Dinitrotoluene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

NSWC CRANE, CRANE INDIANA 

PAGE 3 OF 5 

Ingestion Inhalation 

6E·03 

1E-06 

SE-06 

7E-07 

3E-07 

7E-07 

2E-06 

3E·08 

1E-06 

SE-04 

3E-06 

Carcinogenic Risk 

Dermal 

5E-04 

External 

(Radiation) 

Exposure 

Routes Total 

6E-03 

6E-03 

6E-03 

lE-06 

SE-06 

7E-07 

3E-07 

7E-07 

2E-06 

3E-08 

1E-06 

8E·04 

3E-06 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Ouotienl 

Ingestion Inhalation Dermal Exposure 

Roules Total 

4/12/2005 



cenario Timeframe: Future 

r Population: Resident 

Receptor Age: Litelong (Child and Adult) 

Medium 

Groundwater 

Medium Total 

Surface Water 

Medium Total 

Surface Water 

Medium Total 

Exposure 

Medium 

Air 

Exposure Medium Total 

Surface Water 

Exposure 

Point 

SWMU 16 

Exposure Point Total 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Surface Water Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Lead 

Lithium 

Chemical 

of Potential 

Concern 

Manganese (Water) 

Nickel 

Vanadium 

Chemical Total 

Trichloroethene 

RDX 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese (Water) 

Vanadium 

Zinc 

Jchemical Total 

Arsenic 

Manganese (Water) 

jchemical Total 

NSWC CRANE, CRANE IN DIANA 

Ingestion 

SE-08 

SE-07 

4E-07 

1E-06 

1E-07 

1E-07 

PAGE 4 OF 5 

Inhalation 

8E-04 

Carcinogenic Risk 

Dermal 

1E-07 

SE-08 

8E-08 

3E-07 

2E-08 

2E-08 

External 

(Radiation) 

I 
ti 

I 
I 

Exposure 

Routes Total 

BE-04 

8E-04 

7E-03 

7E·03 

2E-07 

6E·07 

SE-07 

1E-06 

1E-06 

1E-06 

1E-06 

1E-07 

1E-07 

1E·07 

1E·07 

1E-07 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

4/12/2005 



Age: Lifelong (Child and Adult) 

Medium 

Sediment 

Medium Total 

Sediment 

Medium Total 

Receptor Total 

Exposure 

Medium 

Sediment 

Exposure 

Point 

Gullies 

Exposure Point Total 

Exposure Medium Total 

Sediment Turkey Creek 

Exposure Point Total 

Exposure Medium Total 

TABLE 9.10.RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURES 

Chemical 

of Potential 

Concern 

Benzo(a)pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese (Soil) 

Mercury 

Nickel 

Vanadium 

Zinc 

Chemical To!al 

Aluminum 

Arsenic 

Iron 

Manganese (Soil) 

Vanadium 

!chemical Total 

NSWC CRANE, CRANE INDIANA 

PAGE 50F5 

Ingestion Inhalation 

4E-08 

2E-06 

2E·06 

5E-06 

5E·06 

Carcinogenic Risk 

Dermal 

3E·08 

4E·07 

5E-07 

1E-06 

1E-06 

External 

(Radiation) 

Receptor Risk Total 

Exposure 

Routes Total 

?E-08 

3E-06 

3E-06 

3E-06 

3E-06 

3E-06 

6E·06 

6E-06 

6E-06 

6E-06 

6E-06 

?E-03 

Primary 

Target Organ(s) 

Non-Carcinogenic Hazard Quolient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

4/12/2005 



APPENDIX J 
 

SUPPORTING DOCUMENTATION FOR THE ECOLOGICAL RISK ASSESSMENT 
SWMU 16 



APPENDIX J.1 
 

U.S. FISH AND WILDLIFE SERVICE 
LETTER REGARDING POSSIBLE IMPACTS TO 
FEDERALLY ENDANGERED INDIANA BAT AND 

FEDERALLY THREATENED BALD EAGLE



United States Depart1nent of the Interior 
Fish and Wildlife Service 

James M. Hunsicker 

Bloomington Field Office (ES) 
620 South W a Iker Street 

Bloomington, IN 47403-2121 
Phone: (812) 334-4261 Fax: (812) 334-4273 

18 Octoher 2005 

Manager, Enviro1m1ental Protection 
Crane Division. Naval Surface Warfare Center 
300 Highway 361 
Crane_ IN 47522-5001 

RE: Ongoing RCRA Correcuve Acri on projec1s at Soitd vVasre Management unns 1S\Vlvll1 I 

at Crane Division, '.\a val Surface Warfare Center (NS WC) (5090/S4. 7_ Ser RP3/5148) 

Dear Mr. Hunsicker: 

The BL.>omington Field Ofiice of the U.S. Fish and Wildlife Service (Service) received your 
letter dctQiling the ongoing R.CP~./\ projects r~fcrcnced above and requesting info~·mnl 
consultation on possible impacts to the federnl!y endangered Indiana bat (:\;(vo1i1 soda/is) and 
federally threatened bald eagle (Haliueetus !cu<:ocfjJ/w!us). This letter scnc:~ .ts the Scn·icc's 
response for these ongoing actions. These comments have been prepared uncL. r the auth,1rity o C 
the Fish and \VildliCe Coordination Act (16 U.S.C. 661 ct. seq.) and are consisknt with the intent 
of the National Environmental Policy Act ofl969, the Endangered Species Ac1 of 1973, and the 
U.S. Fish and Wildlife Service's l\Jitigation Policy. 

We have reviewed the descriptions and general locations of the 33 SWMUs aJ'd the two Areas of 
Concern (AOCs) summarized in your letter. My staff had previously reviewec. most of these 
SWMUs in the past and therefore had some familiarity with the contaminant issues associated 
with each one. 

The Sen·icc concurs that the ongoing RCRA Corrective Action projects at Crane individually or 
cumulatively are not likely to adversely affect Indiana bats nor bald eagles and therefore may 
continue or proceed as planned. After base-wide mist net surveys were completed on Crane in 
1998 and again in the summer of 2005, it appears that Crane primarily provides summer habitat 
for scattered male Indiana bats and possibly one or more currently undocumented maternity 
colonies (no reproductive adult females or jm·cniles \Vere captured in 2005, but e\·idcnce of;;, 
maternity colony was present in 1998_ Also, maternity colonies were documented just north of 
Crane during 2004 surveys for I-69). Crane also has consistently had one or two pairs of nesting 
bald eagles. The likelihood of Indiana bats or bald eagles at Crane being exposed to 
contaminants from the SWMUs is very remote (i.e, discountable) and if some :xposure \-vere to 
occur. it is anticipated that it would not rise to the level of take (i.e., insignificant). 

. c..• :~ '!/~ s:· 
L. ;/''<-·' 



This precludes the need fo1 furthc:· _:-(1nsullati,m on these RCR:\ CorrcClin· Ac.icir:. pw_iL~C:' ~ts 

required under section~ of the LmiJngcrcd Species L\.c: of 1073. as amcn;:L:d. lf. hciWC\'L'.L JK'\\ 

inCClrmation on endangered species within the proposed prnjcel areas k·cL1mcc. a\·ailablc or ir 
significam changcs:addi1ionc; arc made tc' the proposed projecls (e.g. 01hcr assiciated ac1ions. ,J1• 

i C lrcc c !caring will occur or \\ill nl·ccl to occur a:-. pan of a remedial ac1ion ). thcn please cc1111ac1 
Andy King at (8121334-4261ext.2lt1 or A.nd1T\\_King~1fws.go\ for fu1ihcr consul1ation. 

Sincere!\. 

'"""·· 

Scott E. Pruitt 
Field Supenisor 

Slc\..:.' i\ndrC\\S. C·ane NSWC - 1\aturn! RcsourCL'S (' i~: e-mail) 



Checklist for Ecological Assessment/Sampling . 

I. SITE DESCRIPTION 

I. Sit<:__N3!J1e: NSW_C_. _J:/i!AJ./4£ _____ _ 

Location: SWMU /d> - t;rAsr #"'<$-"'/ 

Exe~ o S/ v.tt: s . F/~ ~ /Bl 4<1> · ...Z-,.v~/N£RA Tt:J!f' · 
. I . 

County: - MART'/# 

2. Latitude: -~~-8~:·-=,g=-7=--4,_._,~--=S.___ Longitude: -B<O. 8oiE39 

3. What is the approximate area of the site? S WUQ".: /5. / 4<;,e~S' 
Acr/vd ~,r4 = a:,.4 A<=.f>GS 

4. Is this the first site visit? )id yes 0 no lfno, attach trip report of previous site visit(s), ifavailable. 

Date(s)ofprevioussitevisit(s): 1$r s.-·,t4 Ks.-.,? #'4~, ~t::o. tif!fsf4SS'~NT 
t?~.l,er s-/./'4! p.;~,,~s ~e,-e ,n..,~e ~> '·-~Nl//~o,,,,.,A?.£..._.,,~ / 
s .. n-1,1' /, 'n/. 

5. Please attach to the checklist USGS topographic map(s) of the site, if available. ) · ( . "2 \ 

A+l.11eJ,£c/ .&/4:u~~ 3-3 oF" T'/ur c:/)A'°? (Jul'/ zooz. ;, FEB zoo~; 

. . ~ 

6. Are aerial or other site photographs available?)($ yes 0 no If yes, please attach any available photo(s) to the site 
map at.the conclusion of this section. 

a _L / ~ ._..., -/ .i19 vy A,o/1"~ vA / . 
/f.~,PLod'ver/o'1 ~u.r .oc. _.,/ '1'" ,,-. 



) 
7. The land use on the site is: 

___ %Urban 

__ %Rural 

__ % Residential 

,_n_~ _ _!n~~!JStrial (i( light D heayY)__ 

__ % Agricultural 

(Crops: ____ ___,-------~ 

__ % Recreational 

(Describe; note if it is a park, etcJ 

,#/,fi''1-r,,, /A/ 4 / q;.,, s .{ 
$#4'.VBB)I 

The area surrounding the site is: 

--------mile radius 

__ %Urban 

__ %Rural 

__ % Residential 

__ % Agricultural 

(Crops: _________ ~----

__ % Recreational 

(Describe; note ·if it is a park, etc.) 

__ %Other 

8. Has any movement of soil taken piace at the site? Dyes~ no. Jfyes, please identify the most likely cause Qfthis 
disturbance: - -

__ Agricultural Use __ Heavy Equipment __ Mining 

Natural Events Erosion Other 

Please describe: A/111'- lfftf't:..SAl-1-~ / ~oweVC",.. .;f S';'i' ,P.1/t:J t:Je/C.. rcA<JdVt!.e/ 

sou.+...._ -_ o~ A c::.-4-(\Je. 5 i-+c_ Arel'\ 



9. Do any potentially sensitive environmental areas exist adjacent to or in proximity to the site, e.g., Federal and State 
parks, National and State monuments, wetlands, prairie potholes? Remember, flood plains and wetla_nds are not 
always obvious; do not answer "no" without confirming information. 

Please provide the source(s) ofinfonnation u5ed to identify these sensitive areas, and indicate their general location 
on the site map. 

tVA 

10. What type of facility is located at the site? 

0 Chemical 0 Manufacturing 0 Mixing 0 Waste disposal 

0 Other (specify) _ _.,_:fl=~~"~"/.'""",""'"~-:.t .... ~"""''-'z""'A~~'-o~n~ ..... £....___~_""""4_, • .._~4"=-----

J 1. What are the suspected contaminants of concern at the site? If known, what are the maximum concentration levels? .. 
voa S' I s voes" _.,;1')~/,,,/.r ~ Ex~/Q s-./v& S". 

12. Check any j,otential routes of off-sit: migration of contaminants observed at the site: 

}4..Swales 0 Depressions J>l(Drainage ditches 

· Jil. Runoff D Windblown particulates 0 Vehicular traffic 

0 Other(specify) __________________________ _ 

13. lfknown, what is the approximate depth to the water table? __ __.9_-__,,J ... o_'_...,,(_M_. -~---'<-"-)~--

14. Is the direction of surface runoff apparent from site observations?;f:I yes 0 no If yes, to which of the following 
does the surface runoff discharge? Indicate all that apply. 

"1 Surface water m Groundwater ·rl Sewer 0 Collection _impoundment 

15. Is there a navigable waterbody or tributary to a navigable waterbody? Dyes Wno 



16. Is there a waterbody anywhere on or in the vicinity of the site? If yes, also complete Section III: Aquatic Habitat 
Checklist-- Non-Flowing Systems and/or Section IV: AquiJtic Habitat Checklist - Flowing Systems, 

0 yes (approx. distance ________ __, IX no 

17. Is. there evidence of flooding? 0 yes Ji( no Wetlands and flood plains are not always obvious; do not answer "no" 
without confirming information. If yes, complete Section V: Wetland Habitat Checklist. _ _ _ -) 
-s;~~ (;.011.d.{+io""# v.:-..cy -poo.r Po.c W~~/.,,,,,o/ ;1/.,,.,,~.F. (,,n,,,,,.~;,,, c:A • .5Q;/ f~vey 

I 8. If~ fielc!_guide was_ US.ed to aid any 9f ~ ideQtifi~ti.!lns. _plea,Se,_pJ~yjJle _a t:efel.e.ng:_._Also,_ es_timate_.the time _spent __ 
- jdentifying fauna (Use-a blank S~eet if additJonafspace JS needed for textf _______ ---:--- - - ------ - -- - - - - -

#A 

19. -Are any threatened and/or endangenid species (plant or- animal) 1m0Wil'l(fi1ibabit the area of the site? 0 yes Ono 
If yes, you are required to verify this information with the U.S. Fish and-Wild/ ife Service. If species' identities are 
known. plea5e list them next. -

_ Tl:-\.:= ..J::AJ Pl At~~ ~~"T hAr .s bee.I"\ cbscrve..d o,,y A./S1r1/e CA'AN4 

Al.J.h ou,;h '1'?o "14 CE' S WN'I 4/ / ~ 

20. Record weather conditions at the time this checklist was prepared: 

DATE: $·//- 03 

70 s Te~perature (0 c,@ 
W\~---lt"" ~- s ... I Sc.1~l1C"j) (So~1t..c.e __..,. 

75.8_ ______ Normal daily high temperature 

-'-W-'--~-c=--- Wind (direction/speed) --'A/-'-d--___ Precipitation (rain, snow) 

> 50-/( Cloud cover· 



IA. SUMMARY OF OBSERVATIONS AND SITE SETTING 

Light industry comprises 21% (3.2 acres) of SWMU 16, as well as, half of the active area within 
the site fence. Light industry consists of several buildings (with Building 146 being the largest), 
three magazines, railroad spur R-170, asphalt and gravel roads, and asphalt and gravel storage 
lay down areas. Approximately 21% (3.2 acres) of SWMU 16 and the other half of the active area 
within the site fence is vegetated with maintained grass. Outside the southern portion of the site 
fence lies a shrubby area making up approximately 9% (1.3 acres) of SWMU 16. This area 
formerly contained the incinerator ash piles; however, it is now a transitional area composed 
mainly of grasses with multifora rose, brambles (Rubus spp.), flowering dogwood and black 
locust. The remaining 49% (7.4 acres) of SWMU 16 is forested. For the spacial distribution of 
land use see the cover type as shown on Proposed Sample Locations Map (Figure 3-3) of the 
QAPP attached to this ecological assessment checklist. 

The forested area, although it makes up a large portion of the SWMU, only occurs along the 
perimeter of the active site. Maples and oaks make up the dominant species in the tree canopy, 
with yellow poplar and sassafras as associated species. Sassafras and flowering dogwood are 
common species in the understory. Additionally, black locust is a very common invader species 
in disturbed areas along the outside of the fence line. 

The active portion of SWMU 16 is relatively flat but drains to the east, west and south. There are 
three main drainage systems that divert the SWMU's surface water run-off away from the site. 
They are as follows: one drainage ditch east of Bldg.146 runs north to south and contains 
sediment sampling location 16S003 (see attached photograph Figure 1-41), the second drainage 
ditch runs west to east just south of Bldg. 146 and contains sediment sampling location 16S005 
(see attached photograph Figure 1-4n), and the third drainage ditch runs east to west just 
southwest of Bldg.146 and contains sediment sampling location 16S006 (see attached 
photograph Figure 1-40). Once drainage leaves the active site area via relatively flat drainage 
ditches the surface water run off would be diverted into rather steeply sloped intermittent streams. 

All SWMU 16 drainage flows into tributaries that feed Turkey Creek. Turkey Creek flows into 
Boggs Creek which flows into Lake Gallimore near the southern boundary of NSWC Crane then 
continues to flow out of Lake Gallimore until it ultimately discharges into the East Fork of White 
River. 

At the time of this assessment no flow was observed on site. The occurrence of aquatic receptors 
(i.e. fish, and sediment invertebrates) would be unlikely. Surface water flow would probably only 
occur during extended periods of heavy rain and spring thaw. Furthermore, this site is an upland 
site well outside of FEMAs flood hazard area (Zone A). Additionally, Martin County soil survey 
considers this a very poor site for wetland plants. 

White-tailed deer tracks were observed outside of fenced area and spring peepers were observed 
inside the north sump (see attached photograph Figure 1-4k). Eastern cottontail rabbits were 
also observed within the active portion of SWMU 16. 

See attached SWMU 16 photographs, cover type map and photograph direction map to enhance 
site familiarity. 

Completed by "/£ Ff'ff Y lf o JA 6-\ H Affiliation._T_4-_N_U_S ____ _ 

Additional Preparers, ___________________________ _ 

Site Manager NAa..P\.\ ]Sds.1..VSK'/ 

Date ~ -/ 9- 03 



JI. TERRESTRJAL HABIT AT CHECKLIST 

llA. WOODED 

J. Are there any wooded areas at the site?li(yes 0 _no If no, go to Section llB: Shrub/Scrub. 
Mw.f"v..EA. .. ,vo -,# w/.,t4 ;,,, "'~~ .,,,.c,t;"'c 4;c,,, or ~~ c. $ ,--1-c. • 

2. What percentage or area of the site is wooded?~% 7. 4- acres). l~dicate the wooded area on the site map 
which is attached to a copy ofthi$ checklist. Please identify what infonnation was used to detennine the wooded 

_area of the site . . · 

0 o/o wooci•oJ w>~~.:.. .,,t4c.. .;tc;4't.J c.. ,.P-i-/0.11 a.I!' ~4' e. S WM~- . 

3. What is the dominant type of vegetation in the wooded area? (Circle one: Evergree·~=:;:~uixed) Provide a . 
· photograph, if available. · ·~· .. 

Domirlarit plant, ifknown: $/£E' Qu<srl'~"" I A 

4. What is the predominant size of the trees at the site? Use diameter at breast height. 

o 0-6in. ~12 in. 0 > 12 in. 

4 trf'J,.,~rc.. 

5. Specify type ofWlderstory present, ifknown. Provide a photograph, if available. 

FlowE..e.l? d"'~u·•J.,, s.rss~r11r,.. .,,.,.,,,,,,,'4r ~-'~?- · ~eef} ti d.,l:s- · 

llB. SHRUB/SCRUB 

]. _Is shrub/scrub vegetation present at the site?)i:l' yes Ono Ifno, go to Section llC: Open Field. 

2. What percentage of the sit~ is covered by scrub/shrub vegetation? ( _'J_% ~acres). Indicate the areas of· 
shrub/scrub on the site map. Please identify what infonnation was used to determine this area. · 

· ,L/u~4v4"'- • .v~ ,s-~ .. ~'/rc:,;,(, ._,.,,·~~,,·.., .,4<e c:.o,,.rf;__.,.r dP ~Q. 
~c.,t','vtr_ S,,-;I',£ ( '4U.l~tr_ $',.·)'(F ,e-4..,c~) 

3. What is the dominant type of scrub/shrub vegetation, ifknqwn? Provide a photograph, if available. 

8 /,,,_c lC /oc:u s- r 

4. What is the approximate average height of the scrub/shrub vegetation? 

0 0-2 ft. 0 2-5 ft. ·~5ft. 



5. Based on site observations,.howdense is the scrub/shrub vegetation? 

tJ Dense c6atchy 0 Sparse 

IIC. OPEN FIELD 

I. Are there open (bare, barren) field areas present at the site? 0 yes ~-If yes, please 
indicate the type below: 

- U Prairie/plairis U-Savarinah -- . 0-0ld field: · .. O_ Other(specify}· ________ _ 

2. What percentage of the site is open field? ( __ % __ acres). Indicate the open fields on the site map. 

3. What is/are the dominant plant(s)? Provide a photograph, if available. 

4. What is the approximate average height of the dominant plant? ________ _ 

5. Describe the vegetation cover: 0 Dense 0 Sparse 0 Patchy 

HD. MISCELLANEOUS 

-h -Afe-othei=tYJJes-'of-ienesbiai habitalS presenfaCtfie site, other than woOds, scrub/shfub, and OPen fi.eld? ~es 0 n~ 
If yes, identify and describe them below. . · 

NJ. 1 . J ...,/ "/ (Y.e"1e.,-~r) o.C ~,fe S"~,Nfv. 
''i4"'1~41~e.&' f'A ~' c; ,,.-~ • 

2. Describe the terrestrial miscellaneous habitat(s) and identify these area(s) on the site map. 

,,, ,., ,,I ~ L 
,,,_ j - ~ ;~. ney;,r. 



3. What observations, if any, were made at the site regarding the presence and/or absence ofinsects, fish, birds, 
mammals, etc.? 

4. Review the questions in Section I to detennine if any additional habi~t checklists should be. completed for this site; · 



Ill. AQUATIC HABITAT CHECKLIST - NON-FLOW11'1G SYSTEMS 

Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V. Wetland Habitat 
Checklist. 

I. What type of open-water, non-flowing system is present at the site? 

0 Natural (pond,.lake) 
· D Artificially.created (lagoon, reservoir, canal, impoundment) 

2. Ifknown, what is the name(s) ofthe.waterbody(ies) on or adjacent to the site? 

3: lfa waterbody is.present, what are its known uses (e.g.: recreation, navigation, etc.)? 

4. What is the approximate size of the waterbody(ies)? _____ acre(s). 

5. Is any aquatic vegetation present? 0 yes 0 no If yes, please identify the type of vegetation present ifkno\vn. 

0 Emergent 0 Submergent 0 Floating 

6. If known, what is the depth of the water? __________________ _ 

7. What is the general composition of the substrate? Check all that apply. 

D Bedrock· 0 Sand (coarse) D Muck (fine/biack) 

D. Boulder(> I 0 in.) O' Silt (fine) . D Debris 

0 Cobble (2.5-10 in.) 0 Marl (shells) D Detritus 

0 Gravel (O.l-2.5 in.) · 0 Clay (slick)_ 0 Concrete 

0 Other(specify)_·-----------------~-----

8. What is the source of water in the waterbody? 

0 River/Stream/Creek 0 Groundwater 0 Other (specify). _______ _ 

0 Industrial discharge D Surface runoff 



9. Is there a discharge from the site to the waterbody? Dyes D no If yes, please describe this 
discharge and its path . 

. J 0. Is there a discrnuge from the waterbody? 0 yes d no· If yes, and the infonnati()n is available, identify from the list 
below the environment into which the waterbody di~harges. · · 

0 River/Stream/Creek 0 onsite 0 offsite Distance ________ _ 

0 Groundwater 0 onsite D offsite 

0 Wetland 0 onsite 0 offsite Distance ________ _ 

0 Impoundment 0 onsite D offsite 

11. ldentiWany field measurements and observations of water qilality that were made. For those parameters for which 
data were collected provide the measurement and the units of measure below: 

Area 

Depth (average) 

pH 

Dissolved oxygen 

Salinity 

Turbidity (clear, slightly turbid, turbid, opaque) (Secchi disk depth ____ ) 

Other (specify) 

12. De5cribe observed color and area of coloration. 

13. Mark the open-water, non-flowing system .ori the site map attached to this checkJisL 



14. What observations, if any, were made at the Y.raterbOdy regarding the presence and/or absence ofbenthic 
macroinvertebrates, fish, birds, mammals, etc.? 



IV. AQUATIC HABIT AT CHECKLIST- FLOWING SYSTEMS 

Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V. Wetland Habitat 
CheckliSt. 

1. What type(s} offlowing water systeni(s} is (are) present at the sitl,!? 

0 River 0 Stream 0 Creek 
0 Brook 0 pzy wash 0 Arroyo 

E""ArtificiaJly .lit'fntennittent Stream · · 

{_

created l 0 Other (specify) 
· ·-0 Channeling · 

(ditch, e~c.) ~ - a,,./y 
I/f/,;d'e. Ac-!Ne s-.-7'..,. ~'ei4 · 

2. JfknoWn, ·what is· the name of the waterbody? 4/AA,pte~ 6,,-,L -f/ow ;~_,lo u;.,..~ y 

:3 .. FornaturaJ 5ystems, are there any indicators of physical alteration (e.g., chamieling. debris, etc.)? 
0 yes ~no Jfyes, please describe indicators that were observed. 

4. What is the ge~er3.J composition of the substrate? Check all that apply. 

0 Berlrock 

~oulder(>IO in.) 

13"'6obble (2.5-JO in.) 

8"'Gravel (0.1-2.5 in.) 

0'1iand {coarse) 

cr'Silt (fine) 

o· Marl (shells) 

WClay (slick) 

0 other (specify) _______ _ 

0 Muck (fine/black) 

0 Debris 

l!d"'Detritus 

0 Concrete 

5. What is the condition ofthe bank (e.g., height, slope, extent of vegetative cover)? 

$r~~P ~/.,_;,es- ;' vi"/- v""')" s~t:e. ~ ...voN"e. 
"1-11. "",.., /:e o/' • 

6. Is the system infll)tnced by tides? 0 yes /ooWhat information was used to make this de~ennination? 



8. Js there a discharge from the site to the waterbody? IS yes 0 no If yes. please des~be the discharge and its path. 

S.E.C -Z'A - No ~/u..., 4 /- Ac -//AJ-c a~ ~"',,_·s ,,,_.sJ.FS.rA-?.1.A/r_., 

9. Is there a discharge from the waterbody? 0 yes 0 no If yes, and the information is available, please identify what 
the waterbody discharges to and whether the discharge is on site or off site .. 

1 O.· Identify any field measurements and observations of water quality that were made. For those paffimeters for which 
data were collected, provide the measurement and the units of measure in the appropriate space below: 

-~ Width (ft.) 

Depth (ft.) 

Velocity (specify units): _________ _ 

. Temperature (depth of the water at which the reading was taken"-------~ 

pH 

Dissolved oxygen 

Salinity 

·, 

Turbidity (clear, slightly turbid, turbid, opaque) 
(Secchi disk depth _____ ~ 

Other (specify) _______________ _ 



11. Describe observed color and area of coloration. 

12. Is any aquatic vegetation present? 0 yes ~ If yes, please identify th~ type of vegetation present, ifknown. 

0 Emergent D Submergent 0 Floating 

13. Mark ili.e flowing water system on the attached site map. 

14. What observations were made at the waterbOdy regarding the presence and/or absence ofbenthic 
macroinvertebrates, fish, birds, mammals, etc.? · · 

NA 



V. WETLAND HABIT AT CHECKLIST 

1. Based on observations and/or available infonnation, are designated or known wetlands definitely present at the site? _ 
Oyes_ 0fi"o - - -_ 

Please note the sources of observations and infonnation used (e.g., USGS Topographic Maps, National Wetland 
Inventory, Federal or_ State Agency, etc.) to make ~is detennination. 

2. Based on the location ofthe site (e.g., along a waterbody, in a floodplain) and site conditions (e.g., standing water; 
dark, wet soils; mud cracks; debris line; water marks), are wetland habitats suspected? 
0 yes 0 no If yes, proceed with the remainder of the wetland habitat identification checklist.· 

3. What type(s)"ofvegetation are present in the wetland? 

-p Submergent 
0 Scrub/Shrub 

0 Emergent 
0 Wooded 

0 Other (specify) _______ _ 

4. _ Provide a general description of the vegetation present in and around the wetland (height, color, etc.). Provide a 
photograph ofthe known or-suspected wetlands; ifavailable. 

5. lsstandingwaterpres~nt?OyesOno Ifyes,isthiswater:D }"resb 0 Brackish 
What is the approximate area of the water (sq. ft.)? ________ _ 
Please complete questions 4, I I, 12 in Checklist JU-Aquatic Habitat -- Non-Flowing Systems. 

6. · Is there evidence of flooding at the site? What observations were noted? 

0 Buttressing 0 Water marks 0 Mud cracks 

0 Debris line 0 Other (describe below) 



) 7. lfknown, what is the source of the water in the wetland? 

0 StreamlR.iver/Creek/Lake/Pond D Growidwater 

0 Flooding 0 Surface Runoff 

8. ls there a discharge.from the site to a known or suspected wetland? 0 yes 0 no lfyes, please describe .. 

9. ls there a diseharge from the wetland? 0 yes 0 no. lf yes, to what waterbody is d~scharge released? 

0 Surface Stream/River D Groundwater · D Lake/Pond 0 Marine 

10. Ifa soil sample was collected, describe the appearance of the soil in the wetland area. Circle or write in the best 
._re~nse. 

Color (blue/gray, brown, black, mottled) ________________ _ 

·Water content (dry, wet, saturated/unsaturated) __________ _ 

11. Mark the observed wetland area(s) on the attached site map. 
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APPENDIX J.3 
 

PHYSICAL AND CHEMICAL CHARACTERISTICS OF  
ECOLOGICAL COPC CLASSES 



APPENDIX J.3 

This appendix presents a discussion of the different chemical classes that were detected in 

environmental media in SWMU 16, including toxicity information, potential food chain and trophic 

transfer, and bioaccumulation potential.  Appendix Table J.2-1 presents the bioaccumulation 

factors (BAFs) that will be used in the surrogate species’ food-chain models for the individual 

constituents that are detected at SWMU 16.  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 Organic Compounds 

The most common semivolatile organic compounds that are found at naval facilities include 

polynuclear aromatic hydocarbons (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, 1989a).  In soil and sediments, microbial metabolism is the major 

process for degradation of PAHs (ATSDR, 1989a).  Although PAHs accumulate in terrestrial and 

aquatic plants, many organisms are able to metabolize and eliminate these compounds.  

J.3-1 



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, 1989a). 

 

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, 1989a). 

 

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, 1989a]. 

 

Dioxins 

Dioxin and dioxin-like compounds consist of the following chemical classes: polychlorinated 

dibenzo-p-dioxins (PCDDs or CDDs), polychlorinated dibenzofurans (PCDFs of CDFs), 

polybrominated dibenzodioxins (PBDDs or BDDs), polybrominated dibenzofurans (PBDFs or 

BDFs), and PCBs (USEPA, 1998).  The CDDs and BDDs each include 75 individual compounds, 

and the CDFs BDFs each include 135 different compounds (USEPA, 1998).  Of all these 

compounds, only 7 of the 75 congeners of CDDs or BDDs are thought to have dioxin-like toxicity, 

as are 10 of the 135 congeners of CDFs, or BDFs (USEPA, 1998).  These are the ones with 

chlorine/bromine substitutions in, at least, the 2, 3, 7, and 8 positions (USEPA, 1998).  Of the 209 

PCB congeners, 13 are thought to have dioxin-like toxicity, which include the PCBs with four or 

more chlorines with just one or no substitution in the ortho position (USEPA, 1998). 

 

There are very few toxicity data for dioxins except for 2,3,7,8-TCDD, which has been associated 

with lethal, carcinogenic, teratogenic, reproductive, mutagenic, histopathologic, and immunotoxic 

effects (Eisler, 1986b). 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is the most toxic congener 

within these groups of compounds (Van den Berg et al., 1998).  Because of this, toxicity 

equivalency factors (developed to estimate the relative toxicity of the dioxin and dioxin-like 

compounds to 2,3,7,8-TCDD (Van den Berg et al., 1998).  There are substantial inter- and 

intraspecific differences in sensitivity and toxic responses to 2,3,7,8-TCDD (Eisler, 1986b).   Two 

J.3-2 



species of earthworms showed no adverse effects at soil concentrations of 5 mg/kg; however, 

they died at 10 mg/kg of 2,3,7,8-TCDD (Eisler, 1986b).  This indicates that terrestrial 

invertebrates may be resistant to 2,3,7,8-TCDD.  

 

Although there presently is no evidence of biomagnification of PCDDs in birds, it is suspected that 

piscivorous birds have a greater potential to accumulate PCDDs than the fish that they eat 

(Eisler, 1986b). 

 

Explosives 

Some of the more common explosives include nitroaromatic compounds such as 2,4,6-

trinitrotoluene, hexahydro-1,3,5-trinitro-1,3,5-triazine, octahydro-1,3,5,7-tetranitro-1,3,5-

tetrazocine, N-methyl-N,2,4,6-tetranitroaniline, and associated by-products and degradation 

products that may have been released to the environment during manufacturing and load, 

assembly, and pack processes at military facilities (Talmage et al., 1999). These explosives are 

moderately to highly toxic to freshwater organisms, with chronic screening values less than 1 

mg/L, although some of the screening values are low because of the conservative methods used 

to develop them based on an absence of data (Talmage et al., 1999).  Available data indicate that 

none of the compounds are expected to bioconcentrate (Talmage et al., 1999).   Most of the 

explosives do not appear to be highly toxic to mammals.  Terrestrial reference values (TRVs) are 

greater than 1 mg/kg-day. 

 

Explosives have little to moderate potential to adsorb to soil and sediment (Talmage et al., 1999).  

Therefore, explosives will have moderate to high mobility in soils and sediment, and most of the 

explosives will be found in the water column (Talmage et al., 1999). 

 

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 (i.e., 

fish, invertebrates) and terrestrial (i.e., 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 methylmercury 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. 
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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 al., 

1995), or when ingestion of sediments is the primary exposure route (Lee et al., 2000). 

 

For several metals, the Eco SSL Guidance referenced a document prepared by Sample et al., 

(1998), which presented soil to biota BAFs (see Appendix Table J.2-1).  These BAFs were used 

to predict the tissue concentrations in the small mammals from the chemical concentrations in the 

soil.  The 90 percentile BAF from Sample et al., (1998) were used for the conservative food chain 

model and the median BAF were used for the average food chain model.   
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TABLE J.3-1

DRY WEIGHT BAFS FOR PLANTS AND EARTHWORMS
NSWC CRANE

CRANE, INDIANA

Plant BAFs(1,2) Earthworm BAFs(3)

Chemicals Conservative Average Conservative Average
Semivolatile Organics
Anthracene 1.10E-01 1.10E-01 6.69E-01 2.56E-01
Benzo(a)anthracene 1.90E-02 1.90E-02 6.69E-01 2.56E-01
Benzo(a)pyrene 1.10E-02 1.10E-02 6.69E-01 2.56E-01
Benzo(b)fluoranthene 1.10E-02 1.10E-02 6.69E-01 2.56E-01
Benzo(g,h,i)perylene 5.60E-03 5.60E-03 6.69E-01 2.56E-01
Benzo(k)Fluoranthene 4.30E-03 4.30E-03 6.69E-01 2.56E-01
Chrysene 1.90E-02 1.90E-02 6.69E-01 2.56E-01
Dibenzo(a,h)Anthracene 4.30E-03 4.30E-03 6.69E-01 2.56E-01
Fluoranthene 5.50E-02 5.50E-02 6.69E-01 2.56E-01
Indeno(1,2,3-cd)pyrene 5.60E-03 5.60E-03 6.69E-01 2.56E-01
Phenanthrene 8.20E-02 8.20E-02 6.69E-01 2.56E-01
Pyrene 5.50E-02 5.50E-02 6.69E-01 2.56E-01
Explosives
HMX 1.70E+01 1.70E+01 1.00E+00 1.00E+00
Dioxins
TEQ Bird 4.30E-03 4.30E-03 2.22E+01 1.10E+01
TEQ Mammal 4.30E-03 4.30E-03 2.22E+01 1.10E+01
Inorganics
Arsenic 1.10E+00 3.75E-02 5.23E-01 2.24E-01
Cadmium 3.25E+00 5.86E-01 4.07E+01 7.71E+00
Chromium 8.39E-02 4.10E-02 3.16E+00 3.06E-01
Copper 6.25E-01 1.24E-01 1.53E+00 5.15E-01
Lead 4.68E-01 3.89E-02 1.52E+00 2.66E-01
Mercury 5.00E+00 6.52E-01 2.06E+01 1.69E+00
Nickel 1.41E+00 1.80E-02 4.73E+00 1.06E+00
Selenium 3.01E+00 6.72E-01 1.34E+00 9.85E-01
Zinc 1.82E+00 3.66E-01 1.29E+01 3.20E+00

Notes:
BAF - Bioaccumulation Factor
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
Footnotes:
1 - ORNL (2001) for organics; only one value is available for conservative and average exposures
2 - Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median value
3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is median value
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The following sections present the receptor profiles for the short-tailed shrew, meadow vole, northern bobwhite 

quail, and American woodcock.  The majority of the information for the profiles was obtained from the Wildlife 

Exposure Factors Handbook (USEPA, 1993). The data for the incidental soil ingestion rates were obtained 

from the Estimates of Soil Ingestion by Wildlife (Beyer, 1994) or the draft USEPA Ecological Soil Screening 

Guidance (USEPA, July 2000).   

 

The food and water ingestion rates are listed in g/g (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA. The home ranges are presented in hectares in USEPA (1993) but were 

converted to acres by multiplying the number of hectares by 2.471.  Also note that the estimated percent of 

soil in the diets are listed in dry weight.  The attached table presents the calculation of the exposure 

parameters and how the calculations were done.   

 

Short-Tailed Shrew (Blarina brevicauda) 
 

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 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 g/g-day (wet-

weight).  The water ingestion rate was listed as 0.223 g/g-day.  The food and water ingestion rates in kg/day 

and L/day, respectively, were calculated as shown on Table 8-9.  The food ingestion rates were then multiplied 

by 0.16, which is the percent solids of worms (Sample et al., 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 3% for conservative food chain 

model and 1.5% for the average food chain model) from USEPA (July 2000).  3% is the 90th percentile value 

and 1.5% is the 50th percentile value from USEPA (July 2000).  The home range for the shrew (0. 9699 acres) 

was calculated using data from a tamarek bog in Manitoba (only value available). 

 

American Woodcock (Scolopax minor) 
 

Woodcocks inhabit both woodlands and abandoned fields, particularly those with risk 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 their preferred 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 
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listed food ingestion rates for the woodcock are between 0.73 and 1.0 g/g-day (wet-weight).  The water 

ingestion rate is listed as 0.1 g/g-day.  The food and water ingestion rates in kg/day and L/day, respectively, 

were calculated as shown in Table 8-9.   The food ingestion rates were then multiplied by 0.16, which is the 

percent solids of worms (Sample et al., 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 11.74% for conservative food chain model and 6.68% 

for the average food chain model) from USEPA (July 2000). 11.74% is the 90th percentile value and 6.68% is 

the 50th percentile value from USEPA (July 2000).   

 

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 pennsylvanicus) 
 

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 g/g-day (wet-weight), with an average of 0.325 g/g-

day. The water ingestion rates are 0.14 (estimated) and 0.21 g/g-day, with an average of 0.175 g/g-day. The 

food and water ingestion rates in kg/day and L/day, respectively, were calculated as shown in Table 8-9.  The 

food ingestion rates were then multiplied by 0.30, which is the percent solids of young grass (Sample et al., 

1997), to convert the ingestion rate from a wet-weight value to a dry-weight value.  Finally, the incidental soil 

ingestion rate is calculated by multiplying the ingestion rate by the percentage of soil that is incidentally 

ingested (2.4 percent) from Beyer (1994). The home range for the meadow vole ranges from 0.0297 to 1.06 

acres with an average home range of 0.16 acres. 

 

Northern Bobwhite Quail (Colinus virginianus) 
 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses.  Bobwhite 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 g/g-day (wet-weight), with an average of 0.082 
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g/g-day. The water ingestion rate ranges from 0.086 to 0.131 g/g-day, with an average water ingestion rate of 

0.104 g/g-day. The food and water ingestion rates in kg/day and L/day, respectively, were calculated as shown 

on Table 8-9.  The food ingestion rates were then multiplied by 0.30, which is the percent solids of young 

grass (Sample et al., 1997), to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental soil ingestion rate is calculated by multiplying the food ingestion rate by the percentage of soil that is 

incidentally ingested (8.2 percent). The 8.2 percent is based on the incidental sediment ingestion rate of a 

Canada goose (Beyer, 1994), which also consumes terrestrial vegetation, because an incidental soil ingestion 

rate was not available for the quail. 

 

The home range for the quail ranges from 16 to 41 acres with an average home range of 29 acres. 
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TABLE J.4-1

EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE WILDLIFE SPECIES
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA

Body
Food

Ingestion
Water

Ingestion
Soil

Ingestion Home
Weight Rate Rate Rate Range

Species (kg) (kg/day) (L/day) (kg/day) (acres)
Avg. Min. Max. Avg. Conserv. Avg. Conserv. Avg. Conserv. Avg. Min. Max.

Potential Test Species(1) 

Rat(2) 0.35 NA NA NA NA NA NA
Old field mouse(3) 0.014 NA NA NA NA NA NA
Mouse(2) 0.03 NA NA NA NA NA NA
Rabbit 3.8 NA NA NA NA NA NA
Mink(4) 1 NA NA NA NA NA NA
Rhesus monkey(4) 5 NA NA NA NA NA NA
Beagle(2) 10 NA NA NA NA NA NA
Surrogate Wildlife Species (5)

Short-Tailed Shrew 0.0169 0.0153 0.0192 0.0103 0.0162 0.0038 0.0043 0.0002142 0.000337 0.97 0.97 0.97
Meadow Vole 0.0366 0.0329 0.0391 0.0119 0.0128 0.0064 0.0077 0.00008568 0.00009216 0.16 0.03 1.06

Notes:
See Table 8-9 for the exposure factors.
NA - Not Applicable
1 - Only one value was provided so it was placed in the average column and some generic body weights may have been replaced 
by study-specific body weights.
2 - U.S. EPA, 1998 
3 - Silva and Downing, 1996
4 - U.S. EPA 1993
5 - Source is U.S. EPA, 1993 for all factors except soil ingestion; Beyer (1993).
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TABLE J.5-1

CALCULATION OF EXPOSURE PARAMETERS FOR SURROGATE WILDLIFE RECEPTORS
NSWC CRANE

CRANE, INDIANA

Exposure Meadow Short-Tailed American
Parameters Vole Shrew Woodcock

Body Weights (g) 17.61 16.87 168 180 181
17.33 15.58 209 168 183
19.21 15.7 166 162 179
17.4 15.25 212 175 175

169 178 183.2
213 179 185.5

180 173
162.8 180.4

Minimum 32.9 15.25 166
Maximum 39.1 19.21 213

Average 36.6 16.87 190
Food Ingestion 0.49 0.77 1.0 0.067 0.079
Rate (g/g-day) (1) 0.62 0.55 0.77 0.072 0.093

0.43 0.96 0.73 0.09 0.089
0.52 0.54

Minimum 0.3 0.43 0.73
Maximum 0.35 0.96 1.0

Average 0.325 0.61 0.8
Food Ingestion Rate (kg/day)

Conservative 1.28E-02 1.62E-02 1.90E-01
Average 1.19E-02 1.03E-02 1.58E-01

Water Ingestion 0.14 0.21 0.1 0.115 0.1
Rate (g/g-day) (1) 0.1 0.106 0.131

0.093 0.101
0.086 0.102
0.11 0.1

Minimum 0.14 0.223 0.1
Maximum 0.21 0.223 0.1

Average 0.175 0.223 0.1
Water Ingestion Rate (L/day)

Conservative 7.69E-03 4.28E-03 1.90E-02
Average 6.41E-03 3.76E-03 1.90E-02

Home Range (Ha) 0.43 0.1 4.5

Bobwhite
Quail

162
186

1.64E-02
1.44E-02

0.086
0.131

177

0.067
0.093
0.082

0.104

2.31E-02
1.84E-02

7.6

0.3
0.35

0.223

0.3925

32.9
39.1
35.5
39

g ( )
0.02 0.04 32.4
0.01 0.03 3.1
0.01 0.01 73.6
0.04 0.06 10.5
0.02 0.03
0.05 0.08
0.06 0.06

Minimum (acres) 0.0297 0.97 7.7
Maximum (acres) 1.06 0.97 182

Average (acres) 0.16 0.97 61

Notes:
Source of data is U.S. EPA (1993).

Footnotes:
(1) - Ingestion Rates (kg/day or L/day) (if more than 1 ingestion rate is available)
        - Conservative value = Max Ingestion Rate (g/g-day) * Avg. Body Weight
        - Average value = Avg. Ingestion Rate (g/g-day) * Avg. Body Weight
       Ingestion Rates (L/day) (if only 1 ingestion rate is available)
        - Conservative value = Ingestion Rate (g/g-day) *  Max. Body Weight
        - Average value = Ingestion Rate (g/g-day) * Avg. Body Weight

41
29

16

16.7
6.4
15.6



TABLE J.5-2

DERIVATION OF MAMMAL TRVS BASED ON MAXIMUM BODY WEIGHTS
NSWC CRANE

CRANE, INDIANA

Parameter Test
Species NOAEL LOAEL NOAEL LOAEL

SEMIVOLATILES  (mg/kg)
Anthracene 100 1000 mouse 0.03 156 1562 77 767.3
Benzo(a)anthracene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Benzo(a)pyrene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Benzo(b)fluoranthene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Benzo(g,h,i)perylene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Benzo(k)fluoranthene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Chrysene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Dibenzo(a,h)anthracene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Fluoranthene 12.5 25 mouse 0.03 19.5 39.0 9.6 19.2
Indeno(1,2,3-cd)pyrene 1 10 mouse 0.03 1.6 15.6 0.77 7.7
Phenanthrene 1 10 mouse 0.03 1.6 15.6 0.8 7.7
Pyrene 7.5 12.5 mouse 0.03 11.7 19.5 5.8 9.6
DIOXINS AND FURANS  (mg/kg) 0.000 0.000 0.000 0.000
TEQ Mammal 1.0E-06 1.0E-05 rat 0.35 1.8E-05 1.8E-04 9.0E-06 9.0E-05
INORGANICS  (mg/kg) 0.000 0.000 0.000 0.000
Arsenic 0.126 1.26 mouse 0.03 0.20 2.0 0.10 1.0
Cadmium 1 10 rat 0.303 15.77 157.7 7.7 77.5
Chromium 3.28 13.14 rat 0.35 59.8 239.4 29.4 117.6
Copper 11.71 15.14 mink 1 609.6 788.1 299.5 387.2
Lead 8 80 rat 0.35 145.8 1458 71.6 716.1
Mercury 0.015 0.025 mink 1 0.8 1.3 0.4 0.6
Nickel 40 80 rat 0.35 728.8 1458 358.1 716.1
Selenium 0.2 0.33 rat 0.35 3.6 6.0 1.8 3.0
Zinc 160 320 rat 0.35 2915.1 5830 1432 2864.5

Short-tailed Shrew Meadow VoleMammals

NOAEL LOAEL Body Weight 
(kg)

Acronyms: Maximum Body Weights (kg)
NA = Not Applicable or Not Available Shrew: 0.01921
NV = No value available Vole: 0.0391
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level

Derivation NOAEL/LOAEL Equation:
Derived NOAEL = NOAEL*(test species body weight/surrogate species maximum body weight
Derived LOAEL = LOAEL*(test species body weight/surrogate species maximum body weight)



TABLE J.5-3

DERIVATION OF MAMMAL TRVS BASED ON AVERAGE BODY WEIGHTS
NSWC CRANE

CRANE, INDIANA

Parameter Test
Species NOAEL LOAEL NOAEL LOAEL

SEMIVOLATILES  (mg/kg)
Anthracene 100 1000 mouse 0.03 178 1778 82 819
Benzo(a)anthracene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Benzo(a)pyrene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Benzo(b)fluoranthene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Benzo(g,h,i)perylene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Benzo(k)fluoranthene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Chrysene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Dibenzo(a,h)anthracene 1 10 mouse 0.03 1.8 17.8 0.82 8.2
Fluoranthene 12.5 25 mouse 0.03 22.2 44.5 10.2 20.5
Indeno(1,2,3-cd)pyrene 1 10 mouse 0.03 1.8 17.8 0.8 8.2
Phenanthrene 1 10 mouse 0.03 1.8 17.8 0.8 8.2
Pyrene 7.5 12.5 mouse 0.03 13.3 22.2 6.1 10.2
DIOXINS AND FURANS  (mg/kg)
TEQ Mammal 0.000001 0.00001 rat 0.35 2.1E-05 2.1E-04 9.56E-06 9.6E-05
INORGANICS  (mg/kg)
Arsenic 0.126 1.26 mouse 0.03 0.22 2.2 0.10 1.0
Cadmium 1 10 rat 0.303 18.0 179.6 8.3 82.7
Chromium 3.28 13.14 rat 0.35 68.0 272.6 31.3 125.6
Copper 11.71 15.14 mink 1 694.1 897.5 319.7 413.3
Lead 8 80 rat 0.35 166.0 1660 76.4 764
Mercury 0.015 0.025 mink 1 0.89 1.48 0.41 0.68
Nickel 40 80 rat 0.35 829.9 1660 382.2 764
Selenium 0.2 0.33 rat 0.35 4.15 6.85 1.91 3.15
Zinc 160 320 rat 0.35 3320 6639 1529 3058

Short-tailed Shrew Meadow VoleMammals

NOAEL LOAEL Body Weight 
(kg)

Acronyms: Average Body Weights (kg)
NA = Not Applicable or Not Available Shrew: 0.01687
NV = No value available Vole: 0.03663
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level

Derivation NOAEL/LOAEL Equation:
Derived NOAEL = NOAEL*(test species body weight/surrogate species average body weight)
Derived LOAEL = LOAEL*(test species body weight/surrogate species average body weight)



TABLE J.5-4

NOAELS AND LOAELS FOR BIRDS
NAVAL SURFACE WARFARE CENTER CRANE, INDIANA

NOAEL(1) LOAEL(1)

Parameter (mg/kg-day) (mg/kg-day)
SEMIVOLATILES 
Anthracene 2 20
Benzo(a)anthracene 2 20
Benzo(a)pyrene 2 20
Benzo(b)fluoranthene 2 20
Benzo(g,h,i)perylene 2 20
Benzo(k)fluoranthene 2 20
Chrysene 2 20
Dibenzo(a,h)anthracene 2 20
Fluoranthene 2 20
Indeno(1,2,3-cd)pyrene 2 20
Phenanthrene 2 20
Pyrene 2 20
DIOXINS
TEQ Bird 0.000014 0.00014
INORGANICS
Arsenic 2.46 7.38
Cadmium 1.45 20
Chromium 1 5
Copper 46.97 61.72
Lead 1.13 11.3
Mercury 0.0064 0.064
Nickel 77.4 107
Selenium 0.4 0.8
Zinc 14.49 130.9

Footnotes:
1 - The sources of these NOAELS and LOAELS are presented in the table J.4-5. 
The NOAELS and LOAELS in the source table were divided by 10 if a subchronic study was 
the basis for the value.
Also, if only a NOAEL was available, the value was multiplied by 10 to estimate the LOAEL and 
if only a LOAEL was available, the value was divided by 10 to estimate the NOAEL.if only a LOAEL was available, the value was divided by 10 to estimate the NOAEL.

Acronyms:
NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level
NV = No value available



TABLE J.5-5

SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
NSWC CRANE

CRANE, INDIANA

Concentration Chronic/
Parameters (mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference
Semivolatiles Organics
Anthracene 1000 NOAEL systemic subchronic mouse USEPA, 1989b IRIS, 2002
Anthracene 1000 NOAEL reproductive Subchronic mouse USEPA, 1989b IT Corp, 1997
Benzo(a)anthracene 17.1 NOAEL carcinogenic acute mouse Clayson et al., 1968 PRC, 1996
Benzo(a)pyrene 10 LOAEL reproductive chronic mouse Mackenzie and Angevine, 1981 Sample et.al., 1996
Benzo(b)fluoranthene 40 LOAEL carcinogenic chronic rodent Lo and Sandi, 1978 PRC, 1996
Benzo(g,h,I)perylene 72 LOAEL carcinogenic chronic rodent Simms and Overcash, 1983 PRC, 1996
Benzo(k)fluoranthene 72 LOAEL carcinogenic chronic rodent Lo and Sandi, 1978 PRC, 1996
Chrysene 17.1 NOAEL carcinogenic acute mouse Clayson et al., 1968 PRC, 1996
Dibenzo(a,h)anthracene 13.3 LOAEL carcinogenic chronic mouse Lorenz and Stewart, 1948 PRC, 1996
Fluoranthene 125 NOAEL systemic subchronic mouse USEPA, 1988 IRIS, 2002
Fluoranthene 250 LOAEL systemic subchronic mouse USEPA, 1988 IRIS, 2002
Indeno(1,2,3-cd)pyrene 72 LOAEL carcinogenic chronic rodent Simms and Overcash, 1983 PRC, 1996
Pyrene 75 NOAEL systemic subchronic mouse USEPA, 1989c IRIS, 2002
Pyrene 125 LOAEL systemic subchronic mouse USEPA, 1989c IRIS, 2002
Dioxins/Furans
2,3,7,8-TCDD 0.000001 NOAEL reproduction chronic rat Murray et al., 1979 Sample et.al., 1996
2,3,7,8-TCDD 0.00001 LOAEL reproduction chronic rat Murray et al., 1979 Sample et.al., 1996
2,3,7,8-TCDD 0.000014 NOAEL reproduction chronic pheasant Nosek et al., 1992 Sample et.al., 1996
2,3,7,8-TCDD 0.00014 LOAEL reproduction chronic pheasant Nosek et al., 1992 Sample et.al., 1996
Inorganics
Arsenic 1.261 LOAEL reproductive chronic mouse Schroeder and Mitchner, 1971 Sample et.al., 1996
Arsenic 2.46 NOAEL mortality chronic brown-headed cowbird USFWS, 1969 Sample et.al., 1996
Arsenic 7.38 LOAEL mortality chronic brown-headed cowbird USFWS, 1969 Sample et.al., 1996
Cadmium 1 NOAEL reproductive chronic rat Sutou et al., 1980 Sample et.al., 1996
Cadmium 10 LOAEL reproductive chronic rat Sutou et al., 1980 Sample et.al., 1996
Cadmium 1.45 NOAEL reproductive chronic mallard duck White and Finely, 1978 Sample et.al., 1996
Cadmium 20 LOAEL reproductive chronic mallard duck White and Finely, 1978 Sample et.al., 1996
Chromium(III) 1 NOAEL reproductive chronic black duck Haseltine et al., 1985 Sample et.al., 1996
Chromium(III) 5 LOAEL reproductive chronic black duck Haseltine et al., 1985 Sample et.al., 1996
Copper 11.71 NOAEL reproductive chronic mink Aulerich et al., 1982 ATSDR, 1989
Copper 15.14 LOAEL reproductive chronic mink Aulerich et al., 1982 ATSDR, 1989
Copper 46.97 NOAEL mortality chronic chicks Mehring et al., 1960 Sample et.al., 1996
Copper 61.72 LOAEL mortality chronic chicks Mehring et al., 1960 Sample et.al., 1996
Lead 8 NOAEL reproductive chronic rat Azar et al., 1973 Sample et.al., 1996
Lead 80 LOAEL reproductive chronic rat Azar et al., 1973 Sample et.al., 1996
Lead 1.13 NOAEL reproductive chronic Japanese quail Edens et al., 1976 Sample et.al., 1996p p q , p ,
Lead 11.3 LOAEL reproductive chronic Japanese quail Edens et al., 1976 Sample et.al., 1996
Mercury 0.064 LOAEL reproductive chronic mallard duck Heinz, 1979 Sample et.al., 1996
Mercury 0.032 NOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996
Mercury 0.16 LOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996
Nickel 40 NOAEL reproductive chronic rat Ambrose et al., 1976 Sample et.al., 1996
Nickel 80 LOAEL reproductive chronic rat Ambrose et al., 1976 Sample et.al., 1996
Nickel 77.4 NOAEL mortality chronic mallard duck Cain and Pafford, 1981 Sample et.al., 1996
Nickel 107 LOAEL mortality chronic mallard duck Cain and Pafford, 1981 Sample et.al., 1996
Selenium 0.4 NOAEL reproductive chronic mallard duck Heinz et al., 1989 Sample et.al., 1996
Selenium 0.8 LOAEL reproductive chronic mallard duck Heinz et al., 1989 Sample et.al., 1996
Selenium 0.2 NOAEL reproductive chronic rat Rosenfeld and Beath, 1954 Sample et.al., 1996
Selenium 0.33 LOAEL reproductive chronic rat Rosenfeld and Beath, 1954 Sample et.al., 1996
Zinc 160 NOAEL reproductive chronic rat Schlicker and Cox, 1968 Sample et.al., 1996
Zinc 320 LOAEL reproductive chronic rat Schlicker and Cox, 1968 Sample et.al., 1996
Zinc 14.49 NOAEL reproductive chronic white leghorn hen Stahl et al., 1990 Sample et.al., 1996
Zinc 130.9 LOAEL reproductive chronic white leghorn hen Stahl et al., 1990 Sample et.al., 1996

Notes: The NOAELS and LOAELS for the PAHs that do not have values are based on the benzo(a)pyrene values
          The NOAELS and LOAELS for the PAHs for birds were based on 7,12-dimethylbenz(a)anthracene. 

NOAEL = No Observed Adverse Effect Level
LOAEL = Lowest Observed Adverse Effect Level



APPENDIX J.6 
 

FOOD-CHAIN MODEL CALCULATIONS 



Max Soil Max SW Biotransfer Vegetation Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to veg.) (mg/kg) Soil Water Vegetation (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Dioxins
TEQ MAMMAL 3.30E-06 0.00E+00 4.30E-03 1.42E-08 9.24E-09 0.00E+00 1.66E-09 1.09E-08 8.95E-06 8.95E-05 1.22E-03 1.22E-04
Energetics
HMX 0.00E+00 3.20E-04 1.70E+01 0.00E+00 0.00E+00 7.49E-05 0.00E+00 7.49E-05 2.30E+00 5.75E+00 3.25E-05 1.30E-05
Semivolatile Organics  
ANTHRACENE 5.00E-03 0.00E+00 1.10E-01 5.50E-04 1.40E-05 0.00E+00 6.42E-05 7.82E-05 7.67E+01 7.67E+02 1.02E-06 1.02E-07
BENZO(A)ANTHRACENE 2.80E-02 0.00E+00 1.90E-02 5.32E-04 7.84E-05 0.00E+00 6.21E-05 1.41E-04 7.67E-01 7.67E+00 1.83E-04 1.83E-05
BENZO(A)PYRENE 3.20E-02 0.00E+00 1.10E-02 3.52E-04 8.96E-05 0.00E+00 4.11E-05 1.31E-04 7.67E-01 7.67E+00 1.70E-04 1.70E-05
BENZO(B)FLUORANTHENE 5.00E-02 0.00E+00 1.10E-02 5.50E-04 1.40E-04 0.00E+00 6.42E-05 2.04E-04 7.67E-01 7.67E+00 2.66E-04 2.66E-05
BENZO(G,H,I)PERYLENE 2.80E-02 0.00E+00 5.60E-03 1.57E-04 7.84E-05 0.00E+00 1.83E-05 9.67E-05 7.67E-01 7.67E+00 1.26E-04 1.26E-05
BENZO(K)FLUORANTHENE 2.20E-02 0.00E+00 4.30E-03 9.46E-05 6.16E-05 0.00E+00 1.10E-05 7.27E-05 7.67E-01 7.67E+00 9.47E-05 9.47E-06
CHRYSENE 3.60E-02 0.00E+00 1.90E-02 6.84E-04 1.01E-04 0.00E+00 7.98E-05 1.81E-04 7.67E-01 7.67E+00 2.35E-04 2.35E-05
DIBENZO(A,H)ANTHRACENE 8.00E-03 0.00E+00 4.30E-03 3.44E-05 2.24E-05 0.00E+00 4.02E-06 2.64E-05 7.67E-01 7.67E+00 3.44E-05 3.44E-06
FLUORANTHENE 6.40E-02 0.00E+00 5.50E-02 3.52E-03 1.79E-04 0.00E+00 4.11E-04 5.90E-04 9.59E+00 1.92E+01 6.15E-05 3.08E-05
INDENO(1,2,3-CD)PYRENE 2.30E-02 0.00E+00 5.60E-03 1.29E-04 6.44E-05 0.00E+00 1.50E-05 7.95E-05 7.67E-01 7.67E+00 1.04E-04 1.04E-05
PHENANTHRENE 2.80E-02 0.00E+00 8.20E-02 2.30E-03 7.84E-05 0.00E+00 2.68E-04 3.46E-04 7.67E-01 7.67E+00 4.51E-04 4.51E-05
PYRENE 6.00E-02 0.00E+00 5.50E-02 3.30E-03 1.68E-04 0.00E+00 3.85E-04 5.53E-04 5.75E+00 9.59E+00 9.61E-05 5.77E-05
Herbicides  
PENTACHLOROPHENOL 8.00E-03 0.00E+00 1.40E-02 1.12E-04 2.24E-05 0.00E+00 1.31E-05 3.55E-05 NV NV NA NA
Inorganics
ARSENIC 1.27E+01 0.00E+00 1.10E+00 1.40E+01 3.56E-02 0.00E+00 1.63E+00 1.67E+00 9.67E-02 9.67E-01 1.73E+01 1.73E+00
CADMIUM 2 80E+00 1 40E 03 3 25E+00 9 10E+00 7 84E 03 3 28E 04 1 06E+00 1 07E+00 7 75E+00 7 75E+01 1 38E 01 1 38E 02

Dose (mg/kg/day) from:

MEADOW VOLE - CONSERVATIVE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA

CADMIUM 2.80E+00 1.40E-03 3.25E+00 9.10E+00 7.84E-03 3.28E-04 1.06E+00 1.07E+00 7.75E+00 7.75E+01 1.38E-01 1.38E-02
CHROMIUM 3.82E+01 0.00E+00 8.39E-02 3.20E+00 1.07E-01 0.00E+00 3.74E-01 4.81E-01 2.94E+01 1.18E+02 1.64E-02 4.09E-03
COPPER 4.13E+02 3.90E-03 6.25E-01 2.58E+02 1.16E+00 9.13E-04 3.01E+01 3.13E+01 2.99E+02 3.87E+02 1.04E-01 8.08E-02
LEAD 1.24E+03 0.00E+00 4.68E-01 5.80E+02 3.47E+00 0.00E+00 6.77E+01 7.12E+01 7.16E+01 7.16E+02 9.94E-01 9.94E-02
MERCURY 1.60E-01 0.00E+00 5.00E+00 8.00E-01 4.48E-04 0.00E+00 9.34E-02 9.38E-02 3.84E-01 6.39E-01 2.45E-01 1.47E-01
NICKEL 4.13E+01 0.00E+00 1.41E+00 5.83E+01 1.16E-01 0.00E+00 6.80E+00 6.92E+00 3.58E+02 7.16E+02 1.93E-02 9.66E-03
SELENIUM 1.60E-01 0.00E+00 3.01E+00 4.82E-01 4.48E-04 0.00E+00 5.62E-02 5.67E-02 1.79E+00 2.95E+00 3.17E-02 1.92E-02
ZINC 1.84E+03 0.00E+00 1.82E+00 3.35E+03 5.15E+00 0.00E+00 3.91E+02 3.96E+02 1.43E+03 2.86E+03 2.77E-01 1.38E-01

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 3.290E-02 kg Definitions:
Food Ingestion Rate = (If) 3.840E-03 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 7.700E-03 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 9.216E-05 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) Assume 100% on site Cs - Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

NV - No Value Available
Dose (surface soil) = (Cs * Is)(H)/BW NA - Not Applicable
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (vegetation) = (Cv * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)



Avg Soil Avg SW Biotransfer Vegetation Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to veg.) (mg/kg) Soil Water Vegetation (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Inorganics
ARSENIC 5.91E+00 0.00E+00 3.75E-02 2.22E-01 1.38E-02 0.00E+00 2.16E-02 3.54E-02 1.03E-01 1.03E+00 3.43E-01 3.43E-02

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 3.663E-02 kg Definitions:
Food Ingestion Rate = (If) 3.570E-03 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 6.400E-03 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 8.568E-05 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) 1.640E-01 acres Cs - Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

Dose (surface soil) = (Cs * Is)(H)/BW
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (vegetation) = (Cv * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)

Dose (mg/kg/day) from:

MEADOW VOLE - AVERAGE INPUTS 
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA



Max Soil Max SW Biotransfer Invertebrate Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Dioxins
TEQ MAMMAL 3.30E-06 0.00E+00 2.22E+01 7.33E-05 7.29E-08 0.00E+00 1.25E-05 1.25E-05 1.82E-05 1.82E-04 6.88E-01 6.88E-02
Energetics
HMX 0.00E+00 3.20E-04 1.00E+00 0.00E+00 0.00E+00 9.02E-05 0.00E+00 9.02E-05 4.69E+00 1.17E+01 1.93E-05 7.70E-06
Semivolatile Organics  
ANTHRACENE 5.00E-03 0.00E+00 6.69E-01 3.35E-03 1.10E-04 0.00E+00 5.69E-04 6.79E-04 1.56E+02 1.56E+03 4.35E-06 4.35E-07
BENZO(A)ANTHRACENE 2.80E-02 0.00E+00 6.69E-01 1.87E-02 6.19E-04 0.00E+00 3.18E-03 3.80E-03 1.56E+00 1.56E+01 2.43E-03 2.43E-04
BENZO(A)PYRENE 3.20E-02 0.00E+00 6.69E-01 2.14E-02 7.07E-04 0.00E+00 3.64E-03 4.35E-03 1.56E+00 1.56E+01 2.78E-03 2.78E-04
BENZO(B)FLUORANTHENE 5.00E-02 0.00E+00 6.69E-01 3.35E-02 1.10E-03 0.00E+00 5.69E-03 6.79E-03 1.56E+00 1.56E+01 4.35E-03 4.35E-04
BENZO(G,H,I)PERYLENE 2.80E-02 0.00E+00 6.69E-01 1.87E-02 6.19E-04 0.00E+00 3.18E-03 3.80E-03 1.56E+00 1.56E+01 2.43E-03 2.43E-04
BENZO(K)FLUORANTHENE 2.20E-02 0.00E+00 6.69E-01 1.47E-02 4.86E-04 0.00E+00 2.50E-03 2.99E-03 1.56E+00 1.56E+01 1.91E-03 1.91E-04
CHRYSENE 3.60E-02 0.00E+00 6.69E-01 2.41E-02 7.95E-04 0.00E+00 4.09E-03 4.89E-03 1.56E+00 1.56E+01 3.13E-03 3.13E-04
DIBENZO(A,H)ANTHRACENE 8.00E-03 0.00E+00 6.69E-01 5.35E-03 1.77E-04 0.00E+00 9.10E-04 1.09E-03 1.56E+00 1.56E+01 6.96E-04 6.96E-05
FLUORANTHENE 6.40E-02 0.00E+00 6.69E-01 4.28E-02 1.41E-03 0.00E+00 7.28E-03 8.69E-03 1.95E+01 3.90E+01 4.45E-04 2.23E-04
INDENO(1,2,3-CD)PYRENE 2.30E-02 0.00E+00 6.69E-01 1.54E-02 5.08E-04 0.00E+00 2.62E-03 3.12E-03 1.56E+00 1.56E+01 2.00E-03 2.00E-04
PHENANTHRENE 2.80E-02 0.00E+00 6.69E-01 1.87E-02 6.19E-04 0.00E+00 3.18E-03 3.80E-03 1.56E+00 1.56E+01 2.43E-03 2.43E-04
PYRENE 6.00E-02 0.00E+00 6.69E-01 4.01E-02 1.33E-03 0.00E+00 6.82E-03 8.15E-03 1.17E+01 1.95E+01 6.96E-04 4.17E-04
Herbicides  
PENTACHLOROPHENOL 8.00E-03 0.00E+00 1.00E+00 8.00E-03 1.77E-04 0.00E+00 1.36E-03 1.54E-03 NV NV NA NA
Inorganics
ARSENIC 1.27E+01 0.00E+00 5.23E-01 6.64E+00 2.81E-01 0.00E+00 1.13E+00 1.41E+00 1.97E-01 1.97E+00 7.16E+00 7.16E-01
CADMIUM 2.80E+00 1.40E-03 4.07E+01 1.14E+02 6.19E-02 3.95E-04 1.94E+01 1.94E+01 1.58E+01 1.58E+02 1.23E+00 1.23E-01

Dose (mg/kg/day) from:

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA

CHROMIUM 3.82E+01 0.00E+00 3.16E+00 1.21E+02 8.44E-01 0.00E+00 2.05E+01 2.14E+01 5.98E+01 2.39E+02 3.58E-01 8.93E-02
COPPER 4.13E+02 3.90E-03 1.53E+00 6.32E+02 9.13E+00 1.10E-03 1.07E+02 1.17E+02 6.10E+02 7.88E+02 1.91E-01 1.48E-01
LEAD 1.24E+03 0.00E+00 1.52E+00 1.89E+03 2.74E+01 0.00E+00 3.21E+02 3.48E+02 1.46E+02 1.46E+03 2.39E+00 2.39E-01
MERCURY 1.60E-01 0.00E+00 2.06E+01 3.30E+00 3.54E-03 0.00E+00 5.61E-01 5.64E-01 7.81E-01 1.30E+00 7.23E-01 4.34E-01
NICKEL 4.13E+01 0.00E+00 4.73E+00 1.95E+02 9.13E-01 0.00E+00 3.32E+01 3.41E+01 7.29E+02 1.46E+03 4.68E-02 2.34E-02
SELENIUM 1.60E-01 0.00E+00 1.34E+00 2.14E-01 3.54E-03 0.00E+00 3.64E-02 4.00E-02 3.64E+00 6.01E+00 1.10E-02 6.65E-03
ZINC 1.84E+03 0.00E+00 1.29E+01 2.37E+04 4.07E+01 0.00E+00 4.03E+03 4.07E+03 2.92E+03 5.83E+03 1.40E+00 6.98E-01

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 1.525E-02 kg Definitions:
Food Ingestion Rate = (If) 2.592E-03 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 4.300E-03 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 3.370E-04 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) Cs - Contaminant concentration in soil
Contaminated Area = (CA) Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

NV - No Value Available
Dose (surface soil) = (Cs * Is)(H)/BW NA - Not Applicable
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (invertebrates) = (Ci * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)

Assume equal to home range
Assume 100% on site



Avg Soil Avg SW Biotransfer Invertebrate Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Inorganics
ARSENIC 5.91E+00 0.00E+00 2.24E-01 1.32E+00 7.50E-02 0.00E+00 1.29E-01 2.04E-01 2.24E-01 2.24E+00 9.12E-01 9.12E-02
CADMIUM 6.24E-01 4.80E-04 7.71E+00 4.81E+00 7.92E-03 1.08E-04 4.70E-01 4.78E-01 1.80E+01 1.80E+02 2.66E-02 2.66E-03
LEAD 1.65E+02 0.00E+00 2.66E-01 4.40E+01 2.10E+00 0.00E+00 4.30E+00 6.40E+00 1.66E+02 1.66E+03 3.86E-02 3.86E-03
ZINC 4.18E+02 0.00E+00 3.20E+00 1.34E+03 5.30E+00 0.00E+00 1.31E+02 1.36E+02 3.32E+03 6.64E+03 4.09E-02 2.05E-02

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 1.687E-02 kg Definitions:
Food Ingestion Rate = (If) 1.648E-03 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 3.800E-03 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 2.142E-04 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) 9.700E-01 acres Cs - Contaminant concentration in soil
Contaminated Area = (CA) Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

Dose (surface soil) = (Cs * Is)(H)/BW
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (invertebrates) = (Ci * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)

Assume equal to home range

Dose (mg/kg/day) from:

SHORT-TAILED SHREW - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA



Max Soil Max SW Biotransfer Vegetation Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to veg.) (mg/kg) Soil Water Vegetation (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Dioxins
TEQ BIRD 2.86E-06 0.00E+00 4.30E-03 1.23E-08 7.11E-09 0.00E+00 3.73E-10 7.48E-09 1.40E-05 1.40E-04 5.35E-04 5.35E-05
Energetics
HMX 0.00E+00 3.20E-04 1.70E+01 0.00E+00 0.00E+00 4.56E-05 0.00E+00 4.56E-05 NV NV NA NA
Semivolatile Organics  
ANTHRACENE 5.00E-03 0.00E+00 1.10E-01 5.50E-04 1.25E-05 0.00E+00 1.67E-05 2.92E-05 2.00E+00 2.00E+01 1.46E-05 1.46E-06
BENZO(A)ANTHRACENE 2.80E-02 0.00E+00 1.90E-02 5.32E-04 6.97E-05 0.00E+00 1.62E-05 8.59E-05 2.00E+00 2.00E+01 4.29E-05 4.29E-06
BENZO(A)PYRENE 3.20E-02 0.00E+00 1.10E-02 3.52E-04 7.97E-05 0.00E+00 1.07E-05 9.04E-05 2.00E+00 2.00E+01 4.52E-05 4.52E-06
BENZO(B)FLUORANTHENE 5.00E-02 0.00E+00 1.10E-02 5.50E-04 1.25E-04 0.00E+00 1.67E-05 1.41E-04 2.00E+00 2.00E+01 7.06E-05 7.06E-06
BENZO(G,H,I)PERYLENE 2.80E-02 0.00E+00 5.60E-03 1.57E-04 6.97E-05 0.00E+00 4.76E-06 7.45E-05 2.00E+00 2.00E+01 3.72E-05 3.72E-06
BENZO(K)FLUORANTHENE 2.20E-02 0.00E+00 4.30E-03 9.46E-05 5.48E-05 0.00E+00 2.87E-06 5.77E-05 2.00E+00 2.00E+01 2.88E-05 2.88E-06
CHRYSENE 3.60E-02 0.00E+00 1.90E-02 6.84E-04 8.97E-05 0.00E+00 2.08E-05 1.10E-04 2.00E+00 2.00E+01 5.52E-05 5.52E-06
DIBENZO(A,H)ANTHRACENE 8.00E-03 0.00E+00 4.30E-03 3.44E-05 1.99E-05 0.00E+00 1.04E-06 2.10E-05 2.00E+00 2.00E+01 1.05E-05 1.05E-06
FLUORANTHENE 6.40E-02 0.00E+00 5.50E-02 3.52E-03 1.59E-04 0.00E+00 1.07E-04 2.66E-04 2.00E+00 2.00E+01 1.33E-04 1.33E-05
INDENO(1,2,3-CD)PYRENE 2.30E-02 0.00E+00 5.60E-03 1.29E-04 5.73E-05 0.00E+00 3.91E-06 6.12E-05 2.00E+00 2.00E+01 3.06E-05 3.06E-06
PHENANTHRENE 2.80E-02 0.00E+00 8.20E-02 2.30E-03 6.97E-05 0.00E+00 6.97E-05 1.39E-04 2.00E+00 2.00E+01 6.97E-05 6.97E-06
PYRENE 6.00E-02 0.00E+00 5.50E-02 3.30E-03 1.49E-04 0.00E+00 1.00E-04 2.50E-04 2.00E+00 2.00E+01 1.25E-04 1.25E-05
Herbicides  
PENTACHLOROPHENOL 8.00E-03 0.00E+00 1.40E-02 1.12E-04 1.99E-05 0.00E+00 3.40E-06 2.33E-05 NV NV NA NA
Inorganics
ARSENIC 1.27E+01 0.00E+00 1.10E+00 1.40E+01 3.16E-02 0.00E+00 4.25E-01 4.57E-01 2.46E+00 7.38E+00 1.86E-01 6.19E-02
CADMIUM 2 80E+00 1 40E 03 3 25E+00 9 10E+00 6 97E 03 2 00E 04 2 76E 01 2 84E 01 1 45E+00 2 00E+01 1 96E 01 1 42E 02

Dose (mg/kg/day) from:

BOBWHITE QUAIL - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA

CADMIUM 2.80E+00 1.40E-03 3.25E+00 9.10E+00 6.97E-03 2.00E-04 2.76E-01 2.84E-01 1.45E+00 2.00E+01 1.96E-01 1.42E-02
CHROMIUM 3.82E+01 0.00E+00 8.39E-02 3.20E+00 9.51E-02 0.00E+00 9.73E-02 1.92E-01 1.00E+00 5.00E+00 1.92E-01 3.85E-02
COPPER 4.13E+02 3.90E-03 6.25E-01 2.58E+02 1.03E+00 5.56E-04 7.84E+00 8.87E+00 4.70E+01 6.17E+01 1.89E-01 1.44E-01
LEAD 1.24E+03 0.00E+00 4.68E-01 5.80E+02 3.09E+00 0.00E+00 1.76E+01 2.07E+01 1.13E+00 1.13E+01 1.83E+01 1.83E+00
MERCURY 1.60E-01 0.00E+00 5.00E+00 8.00E-01 3.98E-04 0.00E+00 2.43E-02 2.47E-02 6.40E-03 6.40E-02 3.86E+00 3.86E-01
NICKEL 4.13E+01 0.00E+00 1.41E+00 5.83E+01 1.03E-01 0.00E+00 1.77E+00 1.87E+00 7.74E+01 1.07E+02 2.42E-02 1.75E-02
SELENIUM 1.60E-01 0.00E+00 3.01E+00 4.82E-01 3.98E-04 0.00E+00 1.46E-02 1.50E-02 4.00E-01 8.00E-01 3.76E-02 1.88E-02
ZINC 1.84E+03 0.00E+00 1.82E+00 3.35E+03 4.58E+00 0.00E+00 1.02E+02 1.06E+02 1.45E+01 1.31E+02 7.34E+00 8.12E-01

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 1.620E-01 kg Definitions:
Food Ingestion Rate = (If) 4.920E-03 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 2.310E-02 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 4.034E-04 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) Assume 100% on site Cs - Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

NV - No Value Available
Dose (surface soil) = (Cs * Is)(H)/BW NA - Not Applicable
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (vegetation) = (Cv * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)



Avg Soil Avg SW Biotransfer Vegetation Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to veg.) (mg/kg) Soil Water Vegetation (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Inorganics
LEAD 1.65E+02 0.00E+00 3.89E-02 6.44E+00 3.31E-01 0.00E+00 1.57E-01 4.88E-01 1.13E+00 1.13E+01 4.32E-01 4.32E-02
MERCURY 3.56E-02 0.00E+00 6.52E-01 2.32E-02 7.12E-05 0.00E+00 5.67E-04 6.38E-04 6.40E-03 6.40E-02 9.96E-02 9.96E-03
ZINC 4.18E+02 0.00E+00 3.66E-01 1.53E+02 8.36E-01 0.00E+00 3.73E+00 4.57E+00 1.45E+01 1.31E+02 3.15E-01 3.49E-02

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 1.770E-01 kg Definitions:
Food Ingestion Rate = (If) 4.320E-03 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 1.840E-02 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 3.542E-04 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) 2.860E+01 acres Cs - Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

Dose (surface soil) = (Cs * Is)(H)/BW
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (vegetation) = (Cv * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (vegetation)

Dose (mg/kg/day) from:

BOBWHITE QUAIL - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA



Max Soil Max SW Biotransfer Invertebrate Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Dioxins
TEQ BIRD 2.86E-06 0.00E+00 2.22E+01 6.35E-05 6.12E-08 0.00E+00 1.16E-05 1.17E-05 1.40E-05 1.40E-04 8.33E-01 8.33E-02
Energetics
HMX 0.00E+00 3.20E-04 1.00E+00 0.00E+00 0.00E+00 3.66E-05 0.00E+00 3.66E-05 NV NV NA NA
Semivolatile Organics  
ANTHRACENE 5.00E-03 0.00E+00 6.69E-01 3.35E-03 1.07E-04 0.00E+00 6.11E-04 7.18E-04 2.00E+00 2.00E+01 3.59E-04 3.59E-05
BENZO(A)ANTHRACENE 2.80E-02 0.00E+00 6.69E-01 1.87E-02 6.00E-04 0.00E+00 3.42E-03 4.02E-03 2.00E+00 2.00E+01 2.01E-03 2.01E-04
BENZO(A)PYRENE 3.20E-02 0.00E+00 6.69E-01 2.14E-02 6.86E-04 0.00E+00 3.91E-03 4.60E-03 2.00E+00 2.00E+01 2.30E-03 2.30E-04
BENZO(B)FLUORANTHENE 5.00E-02 0.00E+00 6.69E-01 3.35E-02 1.07E-03 0.00E+00 6.11E-03 7.18E-03 2.00E+00 2.00E+01 3.59E-03 3.59E-04
BENZO(G,H,I)PERYLENE 2.80E-02 0.00E+00 6.69E-01 1.87E-02 6.00E-04 0.00E+00 3.42E-03 4.02E-03 2.00E+00 2.00E+01 2.01E-03 2.01E-04
BENZO(K)FLUORANTHENE 2.20E-02 0.00E+00 6.69E-01 1.47E-02 4.72E-04 0.00E+00 2.69E-03 3.16E-03 2.00E+00 2.00E+01 1.58E-03 1.58E-04
CHRYSENE 3.60E-02 0.00E+00 6.69E-01 2.41E-02 7.72E-04 0.00E+00 4.40E-03 5.17E-03 2.00E+00 2.00E+01 2.59E-03 2.59E-04
DIBENZO(A,H)ANTHRACENE 8.00E-03 0.00E+00 6.69E-01 5.35E-03 1.72E-04 0.00E+00 9.78E-04 1.15E-03 2.00E+00 2.00E+01 5.75E-04 5.75E-05
FLUORANTHENE 6.40E-02 0.00E+00 6.69E-01 4.28E-02 1.37E-03 0.00E+00 7.82E-03 9.19E-03 2.00E+00 2.00E+01 4.60E-03 4.60E-04
INDENO(1,2,3-CD)PYRENE 2.30E-02 0.00E+00 6.69E-01 1.54E-02 4.93E-04 0.00E+00 2.81E-03 3.30E-03 2.00E+00 2.00E+01 1.65E-03 1.65E-04
PHENANTHRENE 2.80E-02 0.00E+00 6.69E-01 1.87E-02 6.00E-04 0.00E+00 3.42E-03 4.02E-03 2.00E+00 2.00E+01 2.01E-03 2.01E-04
PYRENE 6.00E-02 0.00E+00 6.69E-01 4.01E-02 1.29E-03 0.00E+00 7.33E-03 8.62E-03 2.00E+00 2.00E+01 4.31E-03 4.31E-04
Herbicides  
PENTACHLOROPHENOL 8.00E-03 0.00E+00 1.00E+00 8.00E-03 1.72E-04 0.00E+00 1.46E-03 1.63E-03 NV NV NA NA
Inorganics
ARSENIC 1.27E+01 0.00E+00 5.23E-01 6.64E+00 2.72E-01 0.00E+00 1.21E+00 1.49E+00 2.46E+00 7.38E+00 6.04E-01 2.01E-01
CADMIUM 2.80E+00 1.40E-03 4.07E+01 1.14E+02 6.00E-02 1.60E-04 2.08E+01 2.09E+01 1.45E+00 2.00E+01 1.44E+01 1.04E+00

Dose (mg/kg/day) from:

AMERICAN WOODCOCK - CONSERVATIVE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA

CHROMIUM 3.82E+01 0.00E+00 3.16E+00 1.21E+02 8.19E-01 0.00E+00 2.21E+01 2.29E+01 1.00E+00 5.00E+00 2.29E+01 4.58E+00
COPPER 4.13E+02 3.90E-03 1.53E+00 6.32E+02 8.86E+00 4.46E-04 1.15E+02 1.24E+02 4.70E+01 6.17E+01 2.65E+00 2.01E+00
LEAD 1.24E+03 0.00E+00 1.52E+00 1.89E+03 2.66E+01 0.00E+00 3.45E+02 3.71E+02 1.13E+00 1.13E+01 3.29E+02 3.29E+01
MERCURY 1.60E-01 0.00E+00 2.06E+01 3.30E+00 3.43E-03 0.00E+00 6.03E-01 6.06E-01 6.40E-03 6.40E-02 9.47E+01 9.47E+00
NICKEL 4.13E+01 0.00E+00 4.73E+00 1.95E+02 8.86E-01 0.00E+00 3.57E+01 3.66E+01 7.74E+01 1.07E+02 4.72E-01 3.42E-01
SELENIUM 1.60E-01 0.00E+00 1.34E+00 2.14E-01 3.43E-03 0.00E+00 3.92E-02 4.26E-02 4.00E-01 8.00E-01 1.06E-01 5.32E-02
ZINC 1.84E+03 0.00E+00 1.29E+01 2.37E+04 3.95E+01 0.00E+00 4.33E+03 4.37E+03 1.45E+01 1.31E+02 3.02E+02 3.34E+01

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 1.660E-01 kg Definitions:
Food Ingestion Rate = (If) 3.032E-02 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 1.900E-02 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 3.560E-03 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) Cs - Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

NV - No Value Available
Dose (surface soil) = (Cs * Is)(H)/BW NA - Not Applicable
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (invertebrates) = (Ci * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)

Assume 100% on site



Avg Soil Avg SW Biotransfer Invertebrate Total
Concentration Concentration Factor Concentration Surface Surface Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mg/kg) (mg/L) (soil to inv.) (mg/kg) Soil Water Inverts. (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQ EEQ
Inorganics
CADMIUM 6.24E-01 4.80E-04 7.71E+00 4.81E+00 5.55E-03 4.81E-05 6.41E-01 6.47E-01 1.45E+00 2.00E+01 4.46E-01 3.23E-02
CHROMIUM 1.82E+01 0.00E+00 3.06E-01 5.55E+00 1.62E-01 0.00E+00 7.41E-01 9.02E-01 1.00E+00 5.00E+00 9.02E-01 1.80E-01
COPPER 6.60E+01 1.49E-03 5.15E-01 3.40E+01 5.87E-01 1.49E-04 4.53E+00 5.12E+00 4.70E+01 6.17E+01 1.09E-01 8.29E-02
LEAD 1.65E+02 0.00E+00 2.66E-01 4.40E+01 1.47E+00 0.00E+00 5.87E+00 7.34E+00 1.13E+00 1.13E+01 6.50E+00 6.50E-01
MERCURY 3.56E-02 0.00E+00 1.69E+00 6.03E-02 3.17E-04 0.00E+00 8.04E-03 8.35E-03 6.40E-03 6.40E-02 1.31E+00 1.31E-01
ZINC 4.18E+02 0.00E+00 3.20E+00 1.34E+03 3.72E+00 0.00E+00 1.78E+02 1.82E+02 1.45E+01 1.31E+02 1.26E+01 1.39E+00

Cells are shaded if the EEQ is greater than 1.0.

Body Weight = (BW) 1.895E-01 kg Definitions:
Food Ingestion Rate = (If) 2.526E-02 kg/day EEQ - Ecological Effects Quotient
Water Ingestion Rate = (Iw) 1.900E-02 L/day NOAEL - No Observed Adverse Effects Level
Soil Ingestion Rate = (Is) 1.688E-03 kg/day LOAEL - Lowest Observed Adverse Effects Level
Home Range = (HR) 6.133E+01 acres Cs - Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw - Contaminant concentration in water
H=HR/CA (Assume = to 1 for maximum exposure) Cv - Contaminant conc. in vegetation (=soil conc. * Biotransfer Factor)

Dose (surface soil) = (Cs * Is)(H)/BW
Dose (surface water) = (Cw * Iw)(H)/BW
Dose (invertebrates) = (Ci * If)(H)/BW
Total Dose = Dose (surface soil) + Dose (surface water) + Dose (invertebrates)

Dose (mg/kg/day) from:

AMERICAN WOODCOCK - AVERAGE INPUTS
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SWMU 16 - CAST HIGH EXPLOSIVES FILL/B-146 INCINERATOR
NSWC CRANE, INDIANA


	RESOURCE CONSERVATION AND RECOVERY ACT FACILITY INVESTIGATION REPORT FOR THE CAST HIGH EXPLOSIVES FILL/B146 INCINERATOR (SWMU 16)

	SIGNED TITLE PAGE

	TABLE OF CONTENTS

	1.0  INTRODUCTION
	2.0  FIELD INVESTIGATION

	3.0  DATA PRESENTATION AND QUALITY
	4.0  PHYSICAL CHARACTERISTICS OF THE STUDY AREA
	5.0  NATURE AND EXTENT OF CONTAMINATION
	6.0  CONCEPTUAL SITE MODEL, CONTAMINANT TRANSPORT, AND ATTENUATION
	7.0  HUMAN HEALTH RISK ASSESSMENT
	8.0  ECOLOGICAL RISK ASSESSMENT
	REFERENCES

	APPENDIX A - SWMU 16 PHOTOGRAPHS AND PHOTOGRAPH DIRECTION FIGURES FOR ROUND 1, ROUND 2, ROUND 3 
	APPENDIX B - SWMU 16 BORING LOGS, MONIOTRING WELL CONSTRUCTION DIAGRAMS, AND RELATED MATERIALS ROUND 1, ROUND 2, ROUND 3

	APPENDIX C - SWMU 16 SAMPLE LOG SHEETS AND OTHER FIELD FORMS ROUND 1, ROUND 2, ROUND 3

	APPENDIX D - MISCELLAENOUS FIELD DOCUMENTATION

	APPENDIX E - SWMU 16 AQUIFER CHARACTERISTICS, CALCULATIONS, AND RECORDS ROUND 1, ROUND 2, ROUND 3 

	APPENDIX F - SWMU 16 HEALTH AND SAFETY DOCUMENTATION ROUND 1, ROUND 2, ROUND 3

	APPENDIX G - ANALYTICAL DATA

	APPENDIX H - DATA QUALITY REVIEW

	APPENDIX I - SUPPORTING INFORMATION FOR HEALTH RISK ASSESSMENT
	APPENDIX J - SUPPORTING DOCUMENTAITON FOR THE ECOLOGCIAL RISK ASSESSMENT SWMU 16



